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1.Definitions of Individual Differences.

“Variations or deviations from the average of
the group, with respect to the mental or
physical characters, occurring in the
individual member of the group are individual

differences.”
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“Individual differences are found in all
psychological characteristics physical mental

abilities, knowledge, habit, personality and

character traits.”

According to Skinner, “Today we think of
individual differences as including any
measurable aspect of the total personality.” It
is clear from this definition of individual
differences that it comprehends every aspect
of human personality which is in some

manner measurable.

2.Types of Individual Differences
That the persons may differ in one type or

more of ..................such as :

11
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1. Physical differences:

Shortness or tallness of stature, darkness or

fairness of complexion, fatness, thinness, or

weakness are various physical individual

differences.

2. Differences in intelligence:

There are differences in intelligence level

among different individuals. We can classify

the individuals from super-normal (above 120

1.Q.) to idiots (from 0 to 50 1.Q.) on the basis of

their intelligence level.

13
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Wechsler (WAIS-III) 1997 I1Q test
classification
IQ Range ("deviation 1Q") 1Q Classification
130 and above Very superior
120-129 Superior
110-119 High average
90-109 Average
B80-89 Low average
70-79 Borderline
69 and below Extremely low

3. Differences in attitudes:

Individuals differ in their attitudes towards
different people, objects, institutions and so

on.

4. Differences in achievement:

It has been found through achievement tests

that individuals differ in their achievement
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abilities. These differences are very much
visible in reading, writing and in learning

mathematics.

These differences in achievement are even
visible among the children who are at the
same level of intelligence. These differences
are on account of the differences in the
various factors of intelligence and the
differences in the various experiences,
interests and educational background.

And there are another types such as motor
ability , gender, and so on.

3.Causes of Individual Differences

These causes may be , as we will say later:
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CAUSES OF INDIVIDUAL
DIFFERENCES

Some of the main causes of individual

differences are as under:

1. Heredity:

One of the most significant and chief causes of
individual differences is heredity. Individuals
inherit various physical traits like face with its
features, color of eyes and hair, type of skin,

shape of skull and size of hands, colour

17
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blindness, baldness, stub-finger and tendency
to certain diseases like cancer and
tuberculosis, mental traits like intelligence,
abstract thinking, aptitudes and prejudices.
Now it is an admitted fact that heredity
differences result in the quantity and rate of
physical as well as mental development being

different and different individuals.

2. Environment:

Environment significantly influences
individual differences. Changes in child’s
environment are reflected in the changes in
his personality. Psychologically speaking, a

person’s environment consists of sum total of
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stimulation which he receives from

conception until his death.

Environment consists of physical, intellectual,
social, moral, political, economic and cultural
forces. All these forces cause individual
differences. Modern psychologists believe that
individual differences are caused by both
heredity and environment. Personality is the
outcome of mutual interaction between

heredity and environment.
3. Influence of caste, race and nation:

Individuals of different castes and races

exhibit very marked differences. Itis

19
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generally seen that son of a Kshatriya has a
more of courage in him while the son of a

trader has the traits of business.

Similarly individuals of different nations show
differences in respect of their personality,
character and mental abilities. These are the
outcome of their geographical, social and
cultural environment. Many studies have
shown the existence of differences between
Americans and Negroes, Chinese and

Japanese, English and Indian individuals.

4, Sex differences:

Development of boys and girls exhibits

differences due to difference in sex. The
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physical development of the girl takes place a
year or two earlier than the boys. Between the
age of 11 and 14, girls are taller and heavier
than the boys. After 15, boys start winning the

race.

Girls are kind, affectionate, sympathetic and
tender while the boys are brave, hard,
choleric, efficient and competent.

And there are other causes that are limited to

the mental , social , cultural , and so on.

of individual differences

21
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One of the important objectives of modern
education is the complete development of the
individual. Individuals have different goals,
different interests, different emotional
problems and different abilities. We cannot
afford to ignore these individual differences in

imparting education to children. Since school
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work is planned on group basis it presents a

formidable challenge to all teachers.

Hence some practical procedures for adapting
school work to individual differences are

suggested:

1. Limited size of the class:

Generally there are 50 or more than 50
students in a class. In such a large class, it is
not possible for the teacher to pay individual
attention to the students. The size of the class
should be small. It should be divided into
various units so that after class-room work

their various difficulties may be found out.
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2. Proper division of the class:

Now there are separate classes for the
students, who have different intelligence.
While bringing about this classification, the
teacher should keep in mind the difference in

age, interests, emotional and social qualities.
3. Home task:

The teacher should assign home task to the
students while keeping in view the individual

differences.

4. Factor of sex:

5
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Boys and girls are to play different roles in
society. Hence the factor of sex should be kept

in mind.

5. Curriculum:

The curriculum should be modified to suit the
needs of all types of children. A large number
of subjects should be included in the
curriculum so that education can be provided
to each child according to his interests, needs
and abilities. Curriculum should not be rigid

butit should be flexible.
6. Methods of Teaching:

Methods of teaching should be chosen on the

basis of individual differences. It is not
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advisable to use the same method of
education in the case of all children-gifted or

backward.

7. Educational Guidance:

Teacher should impart educational guidance
to the students while keeping in view their
individual differences. He can assist them in
the selection of educational career, selection
of subjects, selection of books, selection of
hobbies and co-curricular activities and in

many other areas connected with education.
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Chapter 8
Memory
In thas section we will consider the two types of memory, explicir remory and fmplicir
memory, and then the three major memory stages: sensery, shori-term, and long-ierm
(Atkinson & Shiffrin, 1968). "' Then, in the next section, we will consider the nature of long-
term memaory, with a particular emphasis on the cognitive technigues we can use to improve
our memones, Our discussion will focus on the three processes that are central to long-term

memory: enooding, storage, and retricval,

Tahle 5. Memory Conesploalized in Terms of Types, Stages, and Progsssss

Explical memeory

As ypes Imphici memory

Semsory msimary

Short-term me oy

As slages Long-teren memnry

Encoding

Slorage

A irsses Retirval

Explicit Memory

When we assess memory by asking a person to conscious]y remember things, we are measuring
explicit memory. Explicit memory refers to dnowledee or experiences thart can be conscionsdy
remembered. As you can see in Figure 8.2 "Types of Memory”, there are two types of explicit
memory! episodic andsemaniic. Episodic memory refers to the firsthand experiences that we
five had (e.g., recollections of our high school graduation day or of the fantastic dinner we had
in New York last year), Semantc memory refers o our krowledge of facis and concepis abour
the world (e.g., that the absolute value of —9¥is greater than the absolute value of 2 and that one
definition of the word “affect™ is “the experience of feeling or emotion™).

Saylor URL: http:/fvwww savlor org/books saylor.org
1




Prod@iluie! maniary
R sl
S0 fee ThIRL

Explicit memory is assessed using measures in which the individoal being tested must
comsciously attempt to remember the information. Arecall memory test is a measire of explici
merory thit imvolves bringing from memary information St oy previousty been remmembered.
We rely on our recall memory when we take an essay test, because the test reguires us to
geperate previously remembered information, A multiple-choice west is an example of

a recognition memory test, o measure of explicis memary that involves determining whether

information ks been seen or leiamed before,

Your own experiences taking tests will probably lead you to agree with the scientific research
finding that recall 15 more difficolt than recognition. Recall, such as required on essay tests,
involves two steps: first senerating an answer and then determining whether it seems to be the
comest one, Recognition, as on multiple-choice test, only involves determiming which item from
a list seems most cormect (Hast, Shimamura, & Squire, E".:J'QE]I._EI Although they involve different
processes, recall and recognition memory measures tend o be comelated. Students who do better
on 3 multiple-chowce exam will also, by and large, do better on an essay exam (Bndgeman &

Morgan, 1996, Y

A third way of measuring memory is known as relearning (Nelson, 1985}, MIMeasures

of releaming (or savings) assess how much more guickly information is processed or learmed
when it is stodied again after it has already been learned bur then forgonten. I you have taken
some French courses in the past, for instance, you might have forgotten most of the vocabulary
you learned. But if you were to work on your French again, you'd learn the vocabulary much

faster the second time around. Releaming can be a more sensitive measure of memory than either

saylor URL: hitp://www.savier.ore/books Saylororg
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recall or recognition because it allows assessing memory in terms of “how much” or “how fast™
rather than simply “correct” versus “incorrect” responses. Relearning also allows us to measure
memory for procedures like driving a car or playing o piano prece, as well ag memory for facts

and figures.

Implicit Memory

While explicit memory consists of the things that we can consciously report thiat we Know,
implicit memory refers to knowledge that we cannot consciously access, However, implicit
memory is nevertheless exceadingl v important 1o us becavse it has a direct effect on our
behavior. Implicit memory refers o fie influence of expetience on befiavior, even if the
individual v not aware of those infliences. As you can see in Figore 8.2 "Types of Memory®,
there are three general types of imphicit memory: procedural memory, classical conditionng

effects, and priming.

Procedural memory refers o our aften gnexplamable knowledge of how to do things. When we
walk from one place 10 another, speak to another person in English, dial a cell phone, or play a
video game, we are using procedural memory. Procedural memory allows us to perform complex
tasks, even though we may not be able to explain to others how we do them. There 15 no way to
el someone how o nde a bicyele; a person has to tearn by doing it, The idea of implicit
memory helps explaimn how infants are ghle to leamn. The ability to crawl, walk, and talk are
procedures, and these skills are easily and elficiently developed while we are chaldren despite the

fact that as adulis we have no conscious memory of having leamed them.

A second tyvpe of implicit memory is classical conditioning effects. in which we learn, ofien
without effort or awareness, to associte neutral stimuli (such as a sound or a light) with another
stimulus (such as food), which creates a naturally occurring response, such as enjoyment or
salivation. The memaory for the association is demonstrated when the conditioned stimulus {the
sound) begins to create the same response as the unconditioned stimulus (the food) did before the

learning.

The final type of implicit memory 1s known as priming, or changes in befavior as a resuls of

experiences that have happened frequently or recently, Piming refers both to the activation of

Saylor URL: http:/fvwww savlor org/books saylor.org
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knowledge {e.g., we can prime the concept of “kindness”™ by presenting people with words
related to kindness) and to the influence of that activation on behavior (people who are pimed
with the concept of Kindness may act more kindl v).

Research Focus: Priming Qutside Awareness Influences Behavior
e o the most imporrant characteristies of mplict memories is thal they are frequently formesd and
ased autopraticelly. withaut such effart or awareness onoar pact. In one demonstration of the automaticity and

inflnence of priming effects, John Bargh and his colleapues (Bargh, Chen, & Burrows, 1] ' conducted a smdy in
whilbeh they showed eolloge students lsie of five merambled waprds, each of which they wére toomake inko g sentence,

Farthermare, for hall of the research participants, the words were related to stereotypes of the elderly. These
parficipants saw words such as the following;

i Fesricher retired e people

bivvger macen the forgetfid ploys
The other half of the resesrch participants also made sentences, buat from words that had pothing to do with elderly
stereotypes. The purpese of this task wiss to prime stereotypes of elderly people in memony for seme of the
pitrticipants bt nod for obhers.
The experimenters then assessed whether the priming of eldery sterestypes would have ony effect on the students”
hehavior—and indeed it did. YWhen the research participant had gathered all of his or her bedongings; thinking that the
experiment was over, the experimenter thanked him or her for participating and gove directions to the closest
elevator, Thien, without the participants kKnowing i, the experimeniers recorded the omount of Hme thal the
purticipant spent walking from the deorwary of the experimental room terard the elevator. As you can see in Figure
2.4 "Resulis From Bargh, Chen, and Burrows, 160067, participants who had mede sentenees using words related ta
elderly sterectypes took on the behaviers of the elderly—they willed significantly more slowly as they left the
experimental room,

Figure 8 esults From Bargh, Cheel, wmd (Burroisd, Jeog
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sl
Source; Adoped from Borgh, J. A., Cher, ML, & Burrores, L { rage), Ausomaticity of secial behavior: Direct effects

of tronit constrict ond stereohpe acttontion o echion. Jowrnel of Fersonaliy & Sovial Psychology, 1, 230-244,

Ter determine if these priming etfects occorred out of the awareness of the participants, Borgh and his colleages asked
still another groap of students o complets the priming task and then 1o indieste shether they thowgglst the words thes
hard tised to make the septences fad any relationship to cach other, or could possibdy have inffeenced their behavior in
amy way, These students hesd no awareness of the peesibility thad the words might bave been related o the

ebderly ar could kv influeneed thetr behavior,

Stages of Memory: Sensory, Short-Term, and Long-Term Memory

Another way of understanding memory is to think about it in terms of stages that describe the
length of time that information remams available to us. According to this approach {see Figure
#.4 "Memory Duration™), information begins in sensory memory, moves o Sori-1ei menary,
and eventually moves to fong-ferm memary. But not all information makes it through all three
stages; most of it is forgotten. Whether the information moves from shorter-duration memory
into longer-duration memory or whether it is lost from memory entirely depends on how the

information is attended to and processed.
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provesaes. fn K. Spence (Ed. ), The psyehology of learming and mativetion (Vell 2], Oofoed, Englowd: Acodeneic

Fress.

Sensory Memory

Sensory memory refers o the brief storage of sensery information. Sensory memory 15 4
memory buffer that lasts only very briefly and then, unless it is attended o and passed on for
maore processing, is forgotten. The purpose of sensory memaory is to give the brain some time 10
process the incoming sensations, and to allow us to see the world as an unbroken stream of

events rather than as individual pieces.

Viswal sensore memory 18 known as iconic memory. Iconic memory was first studied by the
psychologst George Sperling { 19600, " In his research, Sperling showed participants a display
of letters in rows, similar to that shown in Figure 8.5 "Measuring lconic Memory”, However, the
display lasted only about 50 milliseconds { 120 of a second). Then, Sperling gave his participants
a recall test in which they were asked o name all the letters that they could remember. On
average, the participants could remember only about ome-quarter of the letters that they had seen.

saylor URL: hitp://www.savier.ore/books Saylor.ong
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Aperling {roto) shotoed fits poareiiclpods disploys such of 1k ane e only zath o o second, e fiaend thee! wdfen
ke ceied the porticipanis fo report arme of T theee s of letters, they eould do i, even 7 the cue was gioes shoetly
after tlee displong hod been perneeed. The resvoreh deeronsiealed the exisiece of fetaeic menmry,

Eaurme: ArIrJf,qudlfh;lm .";'-'rwlhl:lg.t_?.{r-g,f_m.lj. The information auailable in brief wsual presentation. Paycholegical

Meonographs, 7], 1=20,

Sperling reasoned that the participants had seen all the letters but could remember them only
very briefly. making it impossible for them to report them all. To test this idea. in his next
experiment he first showed the same letters, but then after the display had been removed, he
signaled to the participants to report the letters from gither the first, second, or third row, Tn this
condition, the participants now reported almost all the letters in that row, This finding confirmed
Sperling's hunch: Participants had access o all of the letters in their iconic memonies, and if the
task was short enough, they were able to report on the part of the display he asked them to. The
“shon enough™ is the length of iconic memory, which trns out to be about 250 milliseconds (4

of a second,
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Audivary sensory memory 18 known as echoie memory, In contrast to iconic memories, which
decay very rapidly, echoic memories can kast as long as 4 seconds (Cowan, Lichty, & Grove,
1990). "™ This is convenient as it allows you—among other things—to remember the weords that
you said at the beginning of a long sentence when you get to the end of it. and to take notes on

your psychology protessor’s most recent statement even after he or she has fimished saying it

In soime people jcomie memary seems 1o last longer, a phenomenon Known as efdefic imagery (o
“photographic memory™) in which people con report details of an image over long periods of
time. These people, who often suffer from psychological disorders such as antism, claim that
they can “see” an image long after it has been presented, and can often report accurately on that
image. There is also some evidence for eidetic memories in hearing; some people report that
their echoic memones persist for unosually long periods of time. The composer Woltgang
Amadeus Mozart may have possessed eidetic memory for music, because even when he was

viery voung and had not vl had a grest deal of musical training, he could listen o long
[8]

compositions and then play them back almost perfectly (Solomon, 1995),

Short-Term Memory

Most of the information that gets into sensory memory is forgotten, but information that we turn
our attention o, with the goal of remembering it, may pass into short-reem memory, Shon-

term memory {STM ) is the place where small amounts of information can be femporarily kept
for maore than a few seconds bt wswally for less than one minufe {Baddeley, Vallar, & Shallice,
IHEH]‘]-_"" Information in short-term memaory 1S not stored permanently but rather becomes
availoble for us to process, and the processes that we wse fo make sense of, modify, interpret, and

store informeation i STM are known as working memory.

Although it is called “memory,” working memory is not a store of memory like STM but rather a

set of memory procedures of operations,

Short-term memory i3 limited in both the length and the amount of information it can hold,
Peterson and Peterson (1939) " found that when people were asked to remember a list of three-

letter strings and then were immediatel y asked to perform a distracting task (counting backward
by threes), the material was guickly forgotten (see Figure 8.6 "STM Decay"), such that by 18
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seconds it was virtually gone.

Figure 8.6 510 |

Mumber of
words recalled

12

10

Seconds
since learning

Peterson arnd Peterson (1g59) found thar eformation thot was nod reiearsed decoyed quiekly frem memory
Sptree: Adopdod from Petovson, L., & Petersen, M. J, (1050 Shovi-term retonfion of individual verbel

fropes. Sourmal of Kepertmental Paachology, 5803], 199- 108,

Cne way to prevent the decav of information from shon-term memaory is to use working memory
1o rehearse it. Muntenance rehearsal 18 the process of repeating information mentally or out lowd
with the poal of keeping it tn memory. We engage in maintenance rehearsal to keep a something

that we want to remember (e.g., a person’s name, e-mail address, or phone number) in mind long

enough to write it down, use it, or podentially transfer 11 (o long-term memory.
saylor URL: hitp://www.savier.ore/books Saylororg
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It we continue to rehearse information it will stay in STM until we stop rehearsing it, but there is
also a capacity limit to STM. Try reading each of the following rows of numbers, one row at a
tme, at o rate of about one number each second. Then when you have finished each row, close

your eves and write down as many of the numbers as you can remember,

019

3586
0295
461059
029384
TA6T4H34
BSTET4104

6350423897

It wou are like the average person, you will have found that on this test of working memory,
known s a digit span test, you did pretty well up to about the fourth line, and then you started
having trouble. Thet vou missed some of the numbers in the last three rows, and did pretty poorly

on the last one.

The digit span of most adults is between five and nipe digits, with an average of gsbout seéven.
The cognitive psychologist George Miller (1956) ") referred to “seven plus or minus two™
pieces of information as the “magic number”™ in shori-term memory. But i we can only hold a

maximum of about nine digits in short-term memory, then how can we remember larger amonnts
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of information than this? For instance. how can we ever remember a 10-digit phone number long

enough to dial i?

Cme way we are able to expand our ability to remember things in 3TM is by using 4 memory
lechmique called chunking. Chunking 18 the process of organizing information inte smaller
proupings (chunks), theredy increasing the number of tems thar can be held in STM. For

instance, try o remember this string of 12 letters:
XOFCBANNCYTM

You probably won't do that well because the number of letters is more than the magic number of
SEVEN.

Mow try again with this onc:
MTVOCNNABRCFOX

Would it help you if [ poanted out that the material in this sting could be chunked into four sets
of three letters each? 1 think it would, because then rather than remembering 12 letters, you
would only have to remember the names of four television stations. In this case, chunking

changes the number of iems you have to remember from 12 to only four.,

[ 1] Akkinson, B O, EShiffrn, B 8. (106E). Hurnan memany: A proposed system and its control processes. in K Spende

(Ed.y, The pspahoiogy of ey ard motivacion (Yol 2] Oclond, England: Academic Press,

[2] Haizt, F., Shimarmura, & 7., & Sguire, L AL (1592} On the relatiorship betseen recall and recagnsion memary. Jowraol of
Expersmantal Pspchoiogy: Lememmn, Mermory, and Cagadtian, 1804], B51-T02.
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Pavchaloy: Letradng, Mermory, and Cogmilian, 1602, 258168

[ Sedormen, M, {1995), Mozarr A ife. New York, NY: Harper Perennial

|9 Baddelay, A O, Vallar, G, & Shallice, T, | 1990]. The devefopment of tha toncegt of working mamory: Implicationsand
cemtrifiations of nesapipehology. In G, Valar & T, Shallice (Eds.), Méwropspchalogioal impairments of skorf-term memory (B,
54-73|. Mew York, WY: Cambridge University Press
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54813), 193-194.
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Althongh it 15 useful o hold information in sensory and shor-term memory, we also rely on our
lomg-term memory (LTM ). We want to remember the name of the new boy in the class, the name
of the movie we saw last week, and the material for our upeoming psychology test,
Psychological research has produced a great deal of knowledge about long-term memory, and
this rescarch can be useful as you try to learn and remember new material (see Tablz 8.2
"Helplul Memory Technigues Based on Psychological Research™). In this section we will
consider this question in terms of the types of processing that we do on the information we want
to remember. To be successful, the information that we want to remember must

be enceded and srored, and then rerrieved.

Tahle 8.2 Helpdal Memaory Technigues Based on Paychaological Besearch

| |'|||I|||||I-|' |'|"\.|.I'||IIII|I| |"\.|.'|.IJ|:'l..|||||l|r
Ulse elaborigive Maternialis better rememdbered i iE s Think. for instance, "Proacti ve iderference s like
encoding. processed more fully retrogctive interferencebut it socors in 2 forsard manner.”

Think. for instance, 1 remembera lime when | knew the

Mlake me af the ANAWET [0 an exam guestion bat couldn’tquite get it i come
self-reference Muteriolis better remembered if iE is ti mind. This was an example of the tip-of-the-tongue
effect linked 1o thoughes ahowr the sell phenomenon.™

Review the material thin vou Bove plread y soucied righd
He aware of the Informiticmn that we have lesened drops | beliore the exam o mersse the likeltood it wall remain

forpeiting curve, af T rapedly with time. MW AICTY.
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Informaticdn is leamed botter wheein it is
Minke wse of the stdied in shorler perinds spaced over
spacing effect T, Study a bittle bat every day; do not cram sl the st minule,
We can comtinue e beam even after we
Rely on ik wi knew the informnalion
averlsaming, perfectly Keep stwdying, even if you think you alresd y have it down,
Llse comtent- ‘We have beiter retrieval when it oocurs
depencdent in the saoee siluation in which we 10 possible, anedy wider conditions sambar o the conditiens
reimeval, lemrmed ihe munseraal, in which ] will take the ¢xam.,
Lse  siabe- Wi have betler retricval when we are | Many possibilities, bui dos’t study ander the influence of
dependeni in the same psychological stute as we | dmzs or abeohal, unless you plan te use them on the day ol
retmeval, were when we leamed Use material. the exam (whach s mol recommendled ),

Encoding and Storage: How Our Perceptions Become Memories

Encoding 18 the process by which we place the things that we experience e memory. Unless
information is encoded, it cannot be remembered. 1'm sure you’ve been to a party where
youve been introduced to someone and then—mayvbe only seconds later—vou realize that vou
do not remember the person’s namee, OF course 1t's not really surpnsing that you can't
remember the name, becanse you probably were distracted and you never encoded the name to

beein with.

Mot everything we experience can of should be encoded. We tend to encode things that we
needd to remember and not bother to encode things that are imelevant. Look at Figure 8.8
"Pennies in Different Styles”, which sl'zuws different images of U5, peanies. Can vou tell
which one is the real one? Nickerson and Adams (1979 "' found that very few of the U.S.,
participants they tested could identify the right one. We see pennies a lot, but we don’t bother

0y encode their features,
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Figure 8.8 Fimpaen i Pyfforont Siples

Caan o ederstifr Hee “read” penng® We bendd o Feroe poce meernory for things that st meetter, even §f we see bhem
Sregueenily,

Oine way 1o Amprove our memaory 15 1o use better encoding strategies. Some ways of studyving are
more effective than others. Research hos found that we are better able to remember information

if we encode it in o meaningful way. When we engage in elaborative encoding we process new
informeaiicon i ways fhat make if mere relevant or meaningful (Craik & Lockhart, 1972; Harris &
Cualls, 2000,

Imagine that you are trving to remember the charactenistics of the different schools of
psychology we discussed in Chapter 1 "Introducing Psychology™. Rather than simply tryving to

Saylor URL: http:/fvwww savlor org/books Saylororg




remember the schools and their characteristics, you might try to relate the information to things
vou already know, For instance, you might try to remember the fundamentals of the cognitive
school of psychology by linking the charactenstics to the computer model. The cognitive school
focuses on how information is input, processed, and retneved, and you might think about how
computers do pretty much the same thing, Y ou might also try to organize the information into
meaningful units, For instance, you might link the cognitive school to structuralism because hoth
were concerned with mental processes, You also maght try to use visual cues (o help vou
remember the information. You might look at the immage of Freud and imagine what he looked
like as a child. That image might help you remember that childhond experiences were an
important part of Freudian theory, Esch person has his or her unigue way of elaborating on
information: the imponant thing is 1o wy o develop unigque and meaningful associations among

the materials,

Research Focus: Elaboration and Memory

In an impontant study showing the effectiveness of elaborative encoding, Rogers, Kuiper, and
Kirker (1977 ' studied how people recalled information that they had learned under different
processing conditions, All the panticipants were presented with the same list of 40 adjectives to
learn, but through the use of random sssignment, the participants were given one of four different
sets of instructions about how to process the adjectives. Participants assigned to the structural task
condition were asked 1o judge whether the word was printed in uppercase or lowercase letters,
Participants in the phonemic task condition were asked whether or not the word thymed with
another given word. In the semantic task condition. the participants were asked if the word was a
synonym of another word. And in the self-reference task condition, participants were asked (o
indicate whether or not the given adjective was or was not true of themselves. After completing
the speciied task, cach participant was asked to recall as many adjectives as he or she could

remember.

Fogers and his colleagues hypothesized that difterent types of processing would have different
effects on memory. As you can see in Figure 8.9 "Self-Reference Effect Results”, the students in
the self-reference task condition recalled significantly more adjectives than did students in any
other condition, This finding, known as the self-reference eftect, 15 powerful evidence that the

self-concept helps us organize and remember information, The next time you are studying for an

exam. you might iry relating the material g your own experiences, The self-reference effect
Say
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suggesis that doing so will help you better remember the information {Symons & Johnson,
19974

Flgure 8 Saff-Hele

a5 = I
am a
Snactunl Fhanemic G maniic sel relreence

Perrticipernts recuflod the some words siesimssta et when ey wpre processed in pelation o dlwe self than when

ey wore procesand in obher wags
Rource; Adopted from Rogers, T, B, Kedper, NoAL, & Kirker, W, 8, (1w, Self-referonce amd the eneoding of

personal informadion. Joureel of Personality & Social Psychology, 3519), Grr—o88.

Using the Contributions of Hermann Ebbinghaus to Improve Your Memory

Hermann Ebbinghans ¢ 1B50-19097 was a proneer of the study of memory, In this section we
consider three of his most important findings, each of which can help you improve vour memory.
In his research, in which he was the only research participant, Ebbinghaus practiced memonzing

lists of nonsense syllables, such as the following:
DIF, LAJ, LEQ, MUV, WYC, DAL SEN, KEP, NUD

You can imagine that because the material that he was trving to learn was not at all meaningful,
It was not easy 1o do. Ebbinghaus plotted how many of the syllables he could remember against
the time that had elapsed since he had studied them. He discovered an important principle of
memory: Memory decays rapidly at first, but the amount of decay levels off with time (Figure
8. 10 "Ebbinghaus Forgetting Curve”), Although Ebbinghaus looked at forgetting after days had
clapsed, the same effect occurs on longer and shorter time scales, Bahrick (1984) ™ found that
students who took a Spanish language course forgot about one half of the vocabulary that they
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had lcamed within three years, bui that aficr that time their memory remained pretty muoch
constant. Forgetting also drops off guickly on a shorer time frame. This suggests that you should
iry to review the material that vou have already studied right before you take an exam; thit way,

you will be more ikely to remember the material during the exam.

Flgure 8.3 Ehbinglais Forgetting Curis
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Hermann Eanghaes fowed that memory foe ieformetten d rops off repictly of first bt then fevels off after tieme,

Ebbinghaus also discovered another important principle of leaming, known as the spacing offect,
The spacing efTect refers o the facr thar lecrming s berrer when the same amennt of sty £
spredrd onet over periods of time than iF ix when i occiry oloder together or of the same time, This
meins that even if you have only a limited amount of time to study, you’l] learn more if you
study continually throughout the semester (a littde bar every day is best) than i you wail to cram
at the last minute before vour exam (Figure 8.11 "Effects of Massed Versus Distributed Practice
on Learning”). Another good strategy is to study and then wait as long as you can before you
forget the material. Then review the information and again wait as long 8z you can before you
forzet it (This probably will be a longer period of time than the first time. ) Repeat snd repeat
again. The spacing effect is usually considered in terms of the difference between disrribured
practice (practice that is spread out over time) and massed practice {practice that comes in one

block), with the former approach producing better memory.
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Ebbinghaus also considered the role of overfeaming—that i, continuing to practice and study
even when we think that we have mastered the material. Ebbinghans and other researchers have
found that overlearning helps encoding (Driskell, Willis, & Copper, 1992), T Srudents frequently
think that they have already mastered the material but then discover when they get to the exam
that they have nol. The point is clear: Try 0 keep studying and reviewing, even if you think you

already know all the material

Retrieval

Even when information has been adequately encoded and stored, it does not do us any good if we
cannot retrieve il Retrieval refers 1o the process of reactivating information that has Seen stored in

FREC LY,

We are more likely to be able to retrieve items from memory when conditions at retrieval are
similar o the conditions under which we encoded them. Context-dependent learmng refers o an

imerease inretrievid when the external siteaiion tnowhick ieformation o learned metehes the
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sifnation in which it i remembered, Godden and Baddeley (1975) M conducted a study to test this
idea using scuba divers. They asked the divers to learn a list of words either when they were on
land or when they were underwater. Then they tested the divers on their memory, either in the
same or the opposite situation. As you can see in Figure 8.12 "Resulis From Godden and
Baddeley, 1975", the divers” memory was better when they were tested in the same contextin

which they had leammed the words than when they were tested in the other context.

:'-ﬂ.lllrﬂﬁ.lﬂ Ferstifts Froma Dogdidon enod Aoelddeny, 1075
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condexts and fowrd strang epidence for cortert-depemdenr arning,
Sourver Adupied from Geddlea, 1L B & Boedoeley, A I (org), Contexd-odependend memory o feo ncoebiod

enviponriets: On fand and eederwfer Bl Joaenal of Pagwholgr, 86(2), g25-331,

You can see that context-dependent learning might also be important in improving your memory.
For mstance, vou maght want to try to study for an exam i a situation that 15 similar to the one n

which you are going to take the exam,

Whereas context-dependent learning refers to a match in the external situation between leaming
and remembenng, state-dependent leaming refers o superior retrieval of memoriex when the

inclividual is in the same plvsiological or psychelogical state as during encoding. Research has
found, for instance, that animals that learm a maze while under the influence of one drug tend to

remember their leaming better when they are tested under the influence of the same drug than
saylor URL: hitp://www. sivier orp/books saylororg
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when they are tested without the drug (Jackson, Koek, & Colpaert, 1992). %] And research with
humans finds that bilinguals remember betier when tested in the same language in which they
leamed the matenial (Marian & Kaushanskaya, 2007). " Mood states may also produce state-
dependent leaming. People who learn information when they are in a bad (rather than a good)
moid Tind it easier o recall these memories when they are tested while they are in a bad mood,
and vice versa, It is easier to recall unpleasant memories than pleazant ones when we're sad, and
easier to recall pleasant memonies than unpleasant ones when we're happy ( Bower, 1981; Eich,

20083, 1

Varnations in the ability to retrieve information are also seen in the serial position crrve. When
we give people a list of words one at a time (e.g., on flashcards) and then ask them to recall

them, the results look something like those in Figure 8. 13 "The Serial Position Curve”, People
are able to retrieve more words that were presented to them at the beginning and the end of the
list than they are words that were presented in the middle of the list. This pattern, known as the
serial position curve, 15 caused by two retrieval phenomenon: The primacy effect refers o a

rtendency fo better remember stimuli that are presented early in a list. The recency effect refers

to the fendency to better remember stimnli that arve presented later in a lisi,

Figerre 8,23 The Serral Positeon (et
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The serial position curve is the result of both primaey offects and recency gffects,
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There are a number of explanations for primacy and recency effects, but one of them is in terms
of the effects of rv:ﬁcur:-:ul on short-term and long-term memaory { Baddeley, Eysenck, &
Anderson, 2009), " Because we can keep the last words that we learned in the presented list in
short-term memory by rehearsing them before the memory test beging, they are relativel y easily
remembered. So the recency effect can be explained in terms of maintenance rehearsal in short-
term memory. And the pnimacy effect may also be due to rehearsal—when we hear the first word
in the list we stan to rehearse it, making it more likely that it will be moved from short-term o
long-term memory. And the same is true for the other words that come early in the list. But for
the words in the middle of the list, this rehearsal becomes much harder, making them less likely
to be moved 1o LTM.

In some cases our existing memories influence our new leaming. This may occur either in a
backward way or a forward way, Retroactive mterference occurs when learming something new
impeirs our ability te retrieve information that was leamed earlier, For example, if you have
leamed to program in one computer language, and then you learn to program in another similar
ome, you may start 0 make mistakes programming the first language that you never would have
made before you learned the new one. In this case the new memories work backward

iretroactively) to influence retrieval from memory that is already in place.

In contrast (o retroactive interference. proaciive inlerference works i a forward

direction. Proactive interference occurs when carlier learning impairs our apility to encode
information that we trv fo feam later, For example, if we have learmed French as a second
language, this knowledge may make it more difficult. at least in some respects. to keam a third

language (say Spanish), which invelves similar but not identical vocabulary.

The Biology of Memory

Just as information is stored on digital media such as DVDs and flash drives, the information in
LTM must be stored in the brain. The ability to maintain information in LTM involves a gradual
strengthenmg of the connections among the neurons m the brain, When pathways in these neural
networks are frequently and repeatedly fired, the synapses become more efficient in
communicaiing with each other, and these changes create memory. This process, known as long-
term potenbiation (LTP), refers to the strengthenig of the svnaptic connections hetween nenrons

as result of frequent stimulation (Lynch, 20023, " Drugs that block LTP reduce learning,

Saylor URL: http:/fvwww savlor org/books saylor.org
() AT 21




whereas drugs that enhance LTP increase leaming (Lynch et al.. 1991). "' Because the new
patterns of activation in the synapses take time to develop, LTF happens gradually. The period of
time in which LTP cceurs and in which memories are stored is known as the period

of consalidation,

Memory is not confined to the cortex; it occurs through sophisticated interactions between new
and old brain structures (Figure 8,17 "Schematic Image of Brain With Hippocampus, Amygdala,
and Cerebellum Highlighted”). One of the most important brain regions in explicit memory is the
hippocampus, which serves as a preprocessor and elaborator of information (Squire,

19923 M The hippocampus belps us encode information sbout spatial relationships, the context
in which events were expenenced, and the associations among memones (Eichenbaum,

L1999y, 1'” The hippocampus also serves in part as a switching point that holds the memory for a
short ime and then directs the information to other parts of the brain, such as the corex, 1o
actually do the rehearsing, elaboration, and long-term storage (Jonides, Lacey, & Nee,

2005). " Without the hippocampus, which might be described as the brain’s “librarian.” our

explicit memories would be inefficient and disorganized.

While the hippocampus s handling explicit memory, the cerebellum and the amyvedala ave
concentrating on implicit and emotional memones, respectively. Research shows that the
cerebellum 15 more active when we are leaming associations and in priming tasks, and animals and
humans with damage (o the cerehellum have more difficulty in classical conditioming studies
iKrupa, Thompson, & Thompson, 1993, Woodnff-Pak. Goldenberg, Downey-Lamb, Bovko, &
Lemieux, 2000). '™ The storage of many of our most important emotional memories, and
particularly those related to fear, is imitiated and controlled by the amyedala (Sigurdszon,

Doyere, Cain, & LeDoux, 2007), 1"

Evidence for the role of different brain structures in ditferent types of memories comes in part
from case studies of patients who suffer from amnesia, @ memary disorder that invedves the
inability to remember informeation. As with memaory mterterence effects, amnesia can work n
either a forward or a backward direction, atfecting retrieval or encoding. For people who sufter
damage to the brain, for instance, as a result of a stroke or other trauma, the amnesia may work
backward. The outcome 1s retrograde amnesia, o memary disorder that produces an inability to

rerrieve events thar oceurred before a given ime. Demonstrating the fact that LTF takes time
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ithe process of consolidation), retrograde amnesia is usually more severe for memories that
occurmed just prior W the trauma than it is for older memories, and events that occurred just
before the event that caused memory loss may never be recovered because they were never

commpletely encoded.

Orgamsms with damage to the hippocampus develop a tvpe of amnesia that works in a forwird
direction o affect encoding, known as anferograde amiesia. Anterogrsde amnesia 15 the
inability o transter information from shori-term e fong-term memory, making it impossible to
form new memories. One well-known case study was a man named Henry Gustav Molaison
(before he died in 2008, he was referred to only as H. M.y who had parts of his hippocampus
remaved to reduce severe seizures (Corkin, Amaral, Gonzilez, Johnson, & Hyman, 1997), 19
Following the operation, Molaison developed virtually complete anterograde amnesia. Although
he could remember most of what had happened before the operation, and particularly what had
occurred early 1n has life, he could no longer create new memories. Molaison was said

to have read the same magazines over and over again without any awareness of having seen them

betore,

Cascs of anterograde amnesia also provide information about the brain stroctures involved in
different types of memory (Bayley & Squire, 2005; Helmuth, 1999; Paller, 2004 ) 1214 Although
Molaison’s exphicit memory was compromised because his hippocampus was damaged, his
mmphcit memory was not (because his cerebellum was intact). He could learn to trace shapes ina
mirror, a task that reguires procedural memory, but he never had any explicit recollection of

having performed this task or of the people who admimistered the test to him.

Although seme brain structures are particularly important in memaory, this does not mean that all
memories are stored in one place. The Amencan psychologist Karl Lashley ( 1929) 121 attempted
to determine where memories were stored in the brain by teaching rats how (o run mazes, and then
lesioning different brain structures w see if they were still able to complete the maze. This idea
seemed stranghtforwand, and Lashley expected to find that memory was stored in certain parts of
the brain. But he discovered that no matier where he removed brain tissue, the rats

retained at least some memory of the maze, leading him to conclude that memaory 1sn't located i a

single place in the brain, but rather is distributed around it
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Memory (Encoding, Storage, Retrieval)

Kathleen B. McDermaott & Henry L, Roediger

“‘Memory” is a single term that reflects a number of different abilities: holding information
briefly while working with it {working memory), remembering episodes of one's life (episodic
rmemory), and our general knowledge of facts of the world (semantic memory), among other
types. Remembering episodes involves three processes: encoding information {learning it, by
perceiving it and relating it to past knowledge), storing it [maintaining it ower time), and then
retrieving it {accessing the information when needed). Failures can occur at any stage, leading
to forgetting or to having false memaories. The key to improving one's memory is to improve
processesofencoding and to usetechnigues that guarantee effective retrieval. Good encoding
techniques include relating new information to what one already knows, forming mental
images, and creating associations among information that needs to be remembered. The key
to good retrieval isdeveloping effective cues thatwill lead the rememberer back tothe encoded
information. Classic mnemaonic systems, known since the time of the ancient Greeks and still
used by some today, can greatly Improve one's memaory abilities,

Learning Objectives

» Define and note differences between the following forms of memory: working memory,
episodic memaory, semantic memaory, collective memaory.

o Describe the three stages in the process of lrarning and remembering.

* Describe strategies that can be used to enhance the original learning or encoding of
information.

» Describe strategies that can improve the process of retrieval,

* Describe why the classic mnemaonic device, the method of loci, works so waell,
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Introduction

In 2013, 5imon Reinhard sat in front of 60 people in a room at Washington University, where
he memorized an increasingly long series of digits. On the first round, a computer generated
10random digits—619485637 1—on a screen for 10 seconds. After the series disappeared,
Simon typed them inta his computer. His recollection was perfect. In the next phase, 20 digits
appeared on the screen for 20 seconds. Again, Simon got them all correct. No one in the
audience (mostly professors, graduate students, and undergraduate students) could recall
the 20 digits perfectly. Then came 30 digits, studied for 30 seconds; once again, Simon didn't
misplace even a single digit. For a final trial, 50 digits appeared on the screen for 50 seconds,
and again, Simon got them all right. In fact, Simon would have been happy to keep going. His
record in this task—called "forward digit span"—is 240 digits!

When most of us witness a
performance like that of Simon
Reinhard, we think one of two things:
First, maybe he's cheating somehow,
(Mo, he is not) Second, Simon must
have abilities more advanced than the
rest of humankind. After all, psychologists
established many years ago that the
normal memory span for adults is

about 7 digits, with some of us able to
recall a few mora and othars a few legs

I some ways meEmary i ke file drasers where you stocd mental (Miller, 1956}, That Is '|'.I'|'I]|I' the first

information. Memory is also a series of processes; how does that phone numbers were limited to 7
information get filed to begn with and how does it get retraved when e evchologists determined that
many errors occurred (costing the
phone company money) when the
number was increased to even 8 digits. But in normal testing, no ane gets 50 digits correct in
a row, much less 240. 50, does Simon Reinhard simply have a photographic memary? He does
not. Instead, Simon has taught himself simple strategies for remembering that have greatly
increased his capacity for remembering virtually any type of material—digits, words, faces
and names, poetry, historical dates, and so on. Twelve years earlier, before he started training
his memaory abilities, he had a digit span of 7, just like mast of us, Simon has been training
his abilities for about 10 years as of this writing, and has risen to be in the top two of “memory
athletes,” In 2012, he came in second place in the World Memaory Championships ([composed
of 11 tasks), held in London. He currently ranks second in the world, behind another German

raaped? [Phata: Jasan Carpanter]
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competitor, Johannes Mallow. In this module, we reveal what psychologists and others have
learned about memary, and we also explain the general principles by which you can improve
your own memary for factual material.

Varieties of Memory

For most of us, remembering digits
relies on short-term memory, or Working
rmernarny—the ability to hold infermation
in our minds for a brief time and work
with It (e.g., multiplying 24 x 17 without
using paper would rely on working
memaoryl. Another type of memory is
episodic memaory—the ability to remember
the episodes of our lives, If you were
giventhetask of recalling everything you
did 2 days ago, that would be a test of
episodic  memary, you would be
To be a good chess player you have o feam to increase working  Fequired to mentally travel through the

memory 5o you tan plan ahkead for several offensive maoves while 'jafl' in your mind and note the main
simulianacasly anticipating - through use of memory - how the ather

events. Semantic memory 15 our
playercould counger each ofyyour plannedmoves. [Phots 0-5tanley) starehouse of more-or-less permanent
knowledge, such as the meanings of
words inalanguage (e.g, the meaning of “parazol”) and the huge collection of facts about the
world{e.g., there are 196 countries Intheworld, and 206 bones In your body). Collective memory
refers to the kind of memory that people in a group share {whether family, community,
schoolmates, or dtizens of a state or a country). For example, residents of small towns often
strongly identify with those towns, remembering the local customs and historical events ina
unique way. That is, the community's collactive memory passes staries and recallections

between neighbors and to future generations, forming a memory system unto (tself.

Psychologists continue to debate the classification of types of memaory, as well as which types
rely on others (Tulving, 2007), but for this module we will focus on episodic memory. Episodic
memaory is usually what people think of when they hear the word "memary." Far example,
when people say that an older relative is “losing her memory” due to Alzheimer's disease, the
type of mermory-loss they are referring to is the inability to recall events, or episodic memory,
(Semantic memaory is actually preserved in early-stage Alzheimer's disease.) Although
remembering specific events that have happened over the course of one's entire life {e.g.,
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your experiences in sixth grade) can be referred to as autobiographical memary, we willfocus
prirmarily on the episodic memaories of more recent events.

Three Stages of the Learning/Memory Process

Psychologists distinguish between three necessary stages in the learning and memory
kearning of information; storage refers to maintaining information over time; retrieval is the
ability to access infermation when you need it. If you meet someone for the first time at a
party, you need to encade her name (Lyn Goff) while you associate her name with her face,
Then you need to maintain the information over time. If you see her a week later, you need
to recognize her face and have |t serve as a cue to retrieve her name. Any successful act of
remembering requires that all three stages be intact. However, two types of errors can also
occur. Forgetting is one type: you see the persen you met at the party and you cannot recall
her name. The other error is misremembering (false recall or false recognition): you see
someone who looks like Lyn Goff and call the person by that name (false recognition of the
face), Or, you might see the real Lyn Goff, recognize her face, but then call her by the name
of another woman you met at the party (misrecall of her name),

Whenever forgetting or misremembering occurs, we can ask, at which stage in the learning/
memaory process was there a failure?—though it is often difficult to answer this question with
precision, One reason for this inaccuracy is that the three stages are not as discrete as our
description implies. Rather, all three stages depend on one another. How we encode
information determines how it will be stored and what cues will be effective when we try to
retrieve it. And too, the act of retrieval itself also changes the way information is subsequently
remembered, usually aiding later recall of the retrieved information. The central point for now
iz that the three stages—encoding, storage, and retrieval—affect one another, and are
inextricably bound together.

Encoding

Encoding refers to the initial experience of perceiving and learning information. Psychologists
often study recall by having participants study a list of pictures or words. Encoding in these
situations is fairly straightforward. However, "real life" encoding is much more challenging.
When you walk across campus, for example, you encounter countless sights and sounds—
friends passing by, people playing Frisbee, music in the air. The physical and mental
environments are much too rich for you to encode all the happenings around you or the
internal thoughts you have in response to them. So, an impertant first principle of encoding
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is that it is selective: we attend to some events in our erwironment and we ignore others, A
second point about encoding 1s that it Is prolific; we are always encoding the events of our
lives—attending to the world, trying to understand it. Normally this presents no problem, as
our days are filled with routine occurrences, so we don't need to pay attention to everything.
But if something does happen that seems strange—during your daily walk across campus,
you see a giraffe—then we pay close attention and try to understand why we are seeing what
we are seeing.

Right after your typical walk across campus
(ene without the appearance of a giraffe), you
would be able to remember the events
reasonably well if you were asked. You could
say whomn you bumped into, what song was
playing from a radio, and so on, However,
suppose someone asked you torecall the same
walk a month later, You wouldnt stand a
chance. You would likely be able to recount the
basics of a typical walk across campus, but not
the precise details of that particular walk. Yet,
if you had seen a giraffe during that walk, the
event would have been fixed in your mind for
a long tirme, probably for the rest of your life.
You would tell your friends about it, and, on

later occasions when you saw a giraffe, you 1 By L .;n'r'-
might be reminded of the day you saw ane on e d Tk '- lﬂ-‘.‘f"'_'f b 'l.'ir' e

campus. Psychologists have long pinpointed
distinctiveness—having an event stand out as
quite different from a background of similar
events—asakey to rermembering events (Hunt,

A giraffe in the context of a zoo or its natural habitat may

regster as nothing mare than ordinary, but et itin anather
_ED_EE]" Samting - in the middle of & campus ar & busy aty - and j=

lerved of distinctivengds increases dramatically, Desmchiveness
In addition, when vivid memories are tinged & a key attribute ta remembering events. [Image: David
with strong emotional content, they often  Blackwell]
seem to leave a permanent mark on us. Public
tragedies, such as terrorist attacks, often create vivid memaories in those who witnessed them.
But even those of us not directly involved in such events may have vivid memories of them,
including memories of first hearing about them. For example, many people are able to recall
their exact physical location when they first learned about the assassination or accidental
death of a national figure. The term flashbulb memaory was ariginally coined by Brown and
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The name refers to how some memories seem o be captured in the mind llke a flash
photograph; because of the distinctiveness and emotionality of the news, they seem to
become permanently etched in the mind with exceptional clarity compared to other
memories,

Take a moment and think back on your own life. |s there a particular memory that seems
sharper than others? A memory where you can recall unusual detalls, like the colors of
mundane things around you, or the exact positions of surrounding objects? Although people
have great confidence in flashbulb memaories like these, the truth is, our objective accuracy
great confidence in what they recall, their memories are not as accurate (e.g., what the actual
colors were, where objects were truly placed] as they tend to imagine, Nonetheless, all other
things being equal, distinctive and emotional events are well-rememberad.

Details do not leap perfectly from the world inte a persor's mind, We might say that we went
to a party and remember it, but what we remember is (at best) what we encoded. As noted
above, the process of encoding is selective, and in complex situations, relatively few of many
possible details are noticed and encoded, The process of encoding always involves recoding
—that is, taking the information from the form it is delivered to us and then converting it in
a way that we can make sense of it. For example, you might try to remember the colors of a
rainbow by using the acranym ROY G BIV (red, orange, yellow, green, blue, indigo, violet). The
process of recoding the colors into a name can help us to remember. However, recoding can
also introduce errors—when we accidentally add
information during encoding, then remember that
new material as if it had been part of the actual
experience (as discussed balow).

Psychologists have studied many recoding
strategies that can be used during study to Improve
retention. First, research advises that, as we study,
we should think of the meaning of the events (Craik
events to information we already know. This helps
us form associations that we can use to retrieve
information later. Second, imagining events alsa

Although it requires mcee effort, using Images ang Makes them more memorable; creating vivid
assoclations can improve the process of recoding images out of information (even verbal
[image: Lea Beynolds] information)can greatly improve later recall (Bower
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& Reitman, 1972), Creating imageryis part of thetechnigue Simon Reinhard uses to remember
huge numbers of digits, but we can all use images [0 encode information more affectively,
The basic concept behind good encoding strategies is to form distinctive memeories (ones that
stand out), and to farm links or assodiations among memaries to help later retrieval (Hunt &

the effort is well worth the benefits of enhanced learning and retention.

We emphasized earlier that encoding is selective: people cannot encede all information they
are exposed to. However, recoding can add information that was not even seen or heard
during the initial encoding phase. Several of the recoding processes, like forming associations
between memaories, can happen without our awareness. This is one reason people can
sometimes remember events that did not actually happen—because during the process of
recoding, details got added. One common way of inducing false memories in the laboratory
lists of 15 words, like door, glass, pane, shode, ledge, sill, house, open, curtain, frame, view, breeze,
sash, screen, and shutter, Later, participants are given a test in which they are shown a list of
words and asked to pick out the ones they'd heard earlier. This second list contains some
words from the first list (e.g., door, pane, frame) and some wards not from the list {e.g., arm,
phone, bottie). In this example, one of the words on the test is window, which—importantly—
does not appear in the first list, but which is related to other words in that list. When subjects
were tested, they were reasonably accurate with the studied words (door, etc.), recognizing
them /2% of the time. However, when window was on the test, they falsely recognized it as
thing happened with many other lists the authors used. This phenomenon is referred to as
the DRM (for Deese-Roediger-McDermott) effect. One explanation for such results is that,
while students listened to items in the list, the words triggered the students to think about
window, even though window was never presented. In this way, people seam to encode events
that are not actually part of their experience.

Because humans are creative, we are always going beyond the information we are given: we
automatically make associations and infer from them what is happening. But, as with the
word association mix-up above, sometimes we make false memories from our inferences—
remembering the inferences themselves as if they were actual experiences. To illustrate this,
inferences. Inferences, in general, refer o instances when something is not explicitly stated,
but we are still able to guess the undisclosed intention. For example, if your friend told you
that she didnt want to go out to eat, you may infer that she doesn’t have the money to go
aut, or that she's too tired, With progmatic inferences, there is usually ene particular inference
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champion hit the cinder block.” After hearing or seeing this sentence, participants who were
givenamemorytest tended toremember the statement as having been, "The karate champion
broke the cinder block.” This rememberead statement is not necessarily a fogical inference (1.
e, it Is perfectly reasonable that a karate champion could hit a cinder biock without breaking
it). Nevertheless, the pragmatic conclusion from hearing such a sentence is that the block was
likely broken. The participants remembered this inference they made while hearing the
sentence in place of the actual words that were in the sentence (see also McDermott & Chan,
2006).

Encoding—the initial registration of information—is essential in the learning and memory
process, Unless an event is encoded in some fashion, it will not be successfully remembered
later, However, just because an event is encoded (even if it is encoded well), theres no
guarantee that it will be remembered later.

Storage

Every experience we have changes our
brains, That may seem like & bold, even
strange, claim at first, butit's true. We encode
each of our experiences within the structures
of the nervous system, making new
impressions in the process—and each of
those impressions involves changas in the
brain, Psycholegists (and neurobiologists)
say that experiences leave memaory traces,
or engrams (the two terms are syrnonyms).
Memuories have to be stored somewhere in
the brain, so in order to do so, the brain

Mamory fraces, or engrams are HOT perfectly presaned

biochemically alters itself and its neural
tissue, Just like you might write yourself a
note to remind you of something, the brain

recardings of past exportancas. The traces arg combinad with
curment knowdedpe to reconstruct what we think hapgened in
the past. [Phato: INDEED]

“writes” a memary trace, changing its own

physical composition to do 50. The basic idea is that events (DCCUrmences in our environment)
create engrams through a process of consolidation: the neural changes that ocour after
learning to create the memory trace of an experience. Although neurobiologists are concerned
with exactly what neural processes change when memaories are created, for psychologists,
the term memory troce simply refers to the physical change in the nensous system (whatever
that may be, exactly) that represents our experience.
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Although the concept of engram or memory trace is extremely useful, we shouldn't take the
term toa literally, Itisimportant to understand thatmemaory traces are not perfect litle packets
of information that lie dormant in the brain, waiting to be called forward to give an accurate
report of past experience. Memory traces are not like video or audio recordings, capturing
experience with great accuracy; as discussed earlier, we often have errors in our memary,
which would not exist If memaory traces were perfect packets of information, Thus, it is wrong
to think that remembering involves simply "reading out” a faithful record of past experience.
Rather, when we remember past events, we recanstruct them with the aid of our memory
traces—but also with our current belief of what happened. For example, if you were trying to
recall for the palice who started a fight at a bar, you may not have a memaory trace of who
pushed whom first. However, let's say you remember that one of the guys held the door open
for you. When thinking back to the start of the fight, this knowledge (of how one guy was
friendly to you) may uncansciously influence your memeory of what happened in favor of the
nice guy. Thus, memory is a construction of what you actually recall and what you believe
happened. In a phrase, remembering is reconstructive {we reconstruct our past with the aid
of memaory traces) not reproductive (a perfect reproduction or recreation of the past).

Psychologists refer to the time between learning and testing as the retention interval.
Memories can consolidate during that time, aiding retention. However, experiences can also
accur that undermine the memary, For example, think of what you had for lunch yesterday
—a pretty easy task. However, if vou had to recall what you had for lunch 17 days agao, you
may well fail (assuming you don't eat the same thing every day). The 16 lunches you've had
since that one have created retroactive interference, Retroactive interference refers to new
activities (L.e., the subsequent lunches) during the retention interval {i.e., the time between
the lunch 17 days ago and now) that interfere with retrieving the spacific, alder memary (iL.a.,
the lunch details from 17 days ago). But just as newer things can interfere with remembering
alder things, so can the opposite happen. Proactive inferference is when past memaries
interfere with the encoding of new ones. For example, if you have ever studied a second
language, often times the grammar and vocabulary of your native language will pop into your
head, impairing your fluency in the foreign language.

Learning Testing
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Eyewitriess Testimony and Memory Bigses (httpi//noba.tofuy49tm37), Elizabeth Loftus
describes her fascinating work on eyewitness memary. in which she shows how memory for
an event can be changed via misinformation supplied during the retention interval. Far
example, if you witnessed a car crash but subsequently heard people describing it from their
own perspective, this new information may interfere with or disrupt your own personal
recollection of the crash. In fact, you may even come to remember the event happening exactly
as the others described it! This misinformation effect in eyewitness memory represents 3
for a review]. Of course, If correct information is given during the retention interval, the
witnesss memory will usually be improved.

Although interference may arise betwsen the occurrence of an event and the attempt to recall
it, the effect itself is olways expressed when we retrieve memaries, the topic to which we turn next.

Retrieval

retrieval be given more prominence than encoding or storage? For one thing, if iInformation
were encoded and stored but could not be retrieved, it would be useless. As discussed
previously in this module, we encode and store thousands of events—conversations, sights
and sounds—every day, creating memory traces, However, we later access only a tiny portion
af what we've taken in. Most of our memaries will never be used—in thesense of baing brought
back to mind, conscloushy, This fact seems so obwvious that we rarely reflect an it. All those
events that happened to you In the fourth grade that seemed so important then? Now, many
years later, you would struggle to remember even a few, You may wonder if the traces of
those memories still exist in some latent form. Unfortunately, with currently available
methads, it Is impossible to know,

Psychologists distinguish informationthat is available in memory from that which is accessible
—but precisely how much and what types are stored cannot be known. That is, all we can
know is what information we can retrieve—accessible information. The assumption is that
accessible information represents anly a tiny slice of the information available in our brains.
Mast of us have had the experience of trying to remember some fact or event, giving up, and
then—all of a sudden!—it comes {0 us at a later time, even after we've stopped trying (o
remember it, Sirnilarhy, we all know the experience of failing to recall a fact, but then, if we are
given several choices (as in a multiple-choice test), we are easily able to recognize it.
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What factors determine what information
can be retrieved from memory? Ope
critical factor is the type of hints, or
cues, in the environment. You may
heara song onthe radio that suddenly
eyokes memories of an earlier time in
your life, even if youwere not trying to
remember it when the song came on,
Mevertheless, the song is dosely
associated with that time, so it brings
the experience to mind.

Wi cant kngww the entivety of what &5 in our reergy, Dut only that

POrtin we can acusily retrieve, Sometheng that cannat be retrieved . _
now and which s seamingly gone from memarny may, with different The general principle that underlies
the effectiveness of retrieval cues is

the encoding specificity principle
(Tulving & Thomson, 1973): when people encode information, they do so in specific ways, For
example, take the song on the radio: perhaps you heard it while you were at a terrific party,
having a great, philosophical conversation with a friend. Thus, the song became part of that
whole camplex experience. Years later, even though you haven't thought about that party in
ages, when you hear the song on the radio, the whole experience rushes back to you. In
general, the encoding specificity principle states that, to the extent a retrieval cue (the song)
matches or overlaps the memory trace of an experience (the party, the conversation), it wall
be effective in evoking the memory. A classic experiment on the encoding specificity principle
had participants memorize a set of words in a unigque setting. Later, the participants were
tested on the word sets, either in the same location they learned the words or a different one.
As a result of encoding specificity, the students who took the test in the same place they

ouns applied, reemaerge, [Photo; sean drelinges]

the students who took the test In a new setting. In this instance, the physical context itself
provided cues for retrieval. This is why it's good to study for midterms and finals in the same
roam you'll be taking them in,

One caution with this principle, though, is that, for the cue to work, it can't match too many
study 100items; 99 are words, and one isa picture—of a penguin, item 50in the list. Afterwards,
the cue “recall the picture” would evoke "penguin’ perfectly. No one would miss it However,
if the word "penguin®were placed inthe same spot among the other 99 words, its memorability
would be exceptionally worse. This outcome shows the power of distinctiveness that we
discussed in the section on encoding: one picture is perfectly recalled from among 99 words
because it stands out. Now consider what would happen if the experiment were repeated,
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but there were 25 pictures distributed within the 100-item list. Although the picture of the
penguin would still be there, the probability that the cue "recall the picture” (at Item 50) would
beuseful for the penguin would drop correspondingly. Watkins [1975) referred to this outcome
as demonstrating the cue overload principle, That is, to be effective, a retrieval cue cannot
be overloaded with too many memeories, For the cue “recall the picture” to be effective, it
should only match one itemn in the target set {as in the one-picture, 99-word case).

To sum up how memaory cues functlon: for a retrieval cue to be effective, a match must exist
between the cue and the desired target memory; furthermore, to produce the best retrieval,
the cue-target relationship should be distinctive, Mext, we will see how the encoding specificity
principle can work in practice,

Psychologists measure memory performance by using production tests (involving recall) or
recognition tests (involving the selection of correctfrom incorrectinformation, e.g., a multiple-
choice test). For example, with our list of 100 words, one group of people might be asked to
recall the list in any order (a free recall test), while a different group might be asked to circle
the 100 studied words out of a mix with another 100, unstudied words (a recognition test). In
this situatian, the recognition test would likely produce better performance from participants
than the recall test,

We usually think of recognition tests as being quite easy, because the cue for retrieval is a
copy of the actual event that was presented for study. After all, what could be a better cue
than the exact target (memory) the person is trying to access? In most cases, this line of
reasoning is true; nevertheless, recognition tests do not provide perfect indaxes of what is
stored in memory. That is;, you can fail to recognize a target staring you right in the face, yet
be able to recall it later with a different set of cues (Watkins & Tulving, 1875}, For example,
suppose you had the task of recognizing the surnames of famous authors, At first, you might
think that being given the actual fast name would always be the best cue. However, research
Shaw, Shakespeare, and Lee, subjects might well say that Tolstoy and Shakespearea arefamous
authors, whereas Shaw and Lee are not. But, when given a cued recall test using first names,
peaple often recall items (produce them) that they had failed to recognize befare. For example,
in this instance, a cue like George Bernord often leads to a recall of "Shaw," even though
people initially failed to recognize Show as a famous author's name. Yet, when given the cue
“William,” people may not come up with Shakespeare, because William is a common name
that matches many people (the cue overload principle at work). This strange fact—that recall
can sometimes lead to better performance than recognition—can be explained by the
encoding specificity principle, As a cue, George Bernard matches the way the famous
writer is stored in memaory better than does his surmame, Shaw, does (even though itis the
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target). Further, the match is quite distinctive with George Bernord , but the cue
Wiltiam I5 much more overloaded (Frince William, Willlam Yeats, William
Faulkner, will.i.am).

The phenomenon we have been describing is called the recognitien failure of recallabie wards,
which highlights the point that a cue will be most effective depending on how the information
has been encoded (Tulving & Thomsaon, 1973). The point is, the cues that work best to evoke
retrieval are those that recreate the event or name 1o be rememberad, whereas sometimes
even the target itself, such as Show in the above example, is not the best cue. Which cue will
be most effective depends on how the infermation has been encoded.

Whenever we think about our past, we engage in the act of retrieval. We usually think that
retrieval is an objective act because we tend to imagine that retrieving a memory is like pulling
a book from a shelf, and after we are done with it, we return the book to the shelf justas it
was. However, research shows this assumption to be false; far from being a static repository
of data, the memory is constantly changing. In fact, every time we retrieve a memory, it is
altered. For example, the act of retrieval itself (of a fact, concept, or event) makesthe retrieved
memaory much maore likely to be retrieved again, a phenomenon called the testing effect or the
some information can actually cause us to forget other information related to it, a
phenomenon called retrieval-induced forgetting (Anderson, Bjork, & Bjork, 1994), Thus the act
of retrieval can be a double-edged sword—strengthening the memory just retrieved (usually
by alarge amount)but harming related information (though this effect is often relatively small).

As discussed earlier, retrieval of distant memories is recanstructive. We weave the concrete
bits and pieces of events in with assumptions and preferences to form a coherent story
you did, you would likely tell that story for years afterward. 5Say, then, in later years you
misremember where the dog actually found the cake, but repeat that error over and over
during subsequent retellings of the story, Over time, that inaccuracy would become a basic
fact of the event in your mind. Just as refrieval practice (repetition) enhances accurate
memaories, so will it strengthen errors or false memories (McDermott, 2006). Sometimes
memories can even be manufactured just from hearing a vivid story, Consider the following
episode, recounted by Jean Piaget, the famous developmental psychologist, from his
childhood:

One of my first memories would date, if it were true, from my second year. | can still see,
most clearly, the following scene, in which | believed until | was about 15, | was sitting in
my pram . . . when a man tried to kidnap me. | was held in by the strap fastened round
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me while my nurse bravely tried to stand between me and the thief, She received various
scratches, and | can still vaguely see those on her face. . . When lwas about 15, my parents
recelvad a letter from my former nurse saving that she had been converted ta tha Salvation
Army. She wanted to confess her past faults, and in particular to return the watch she
had been given as a reward on this occasion. She had made up the whole story, faking
the scratches. | therefore must have heard, as achild, thisstory, which my parents believed,
and projected it into the past in the form of a visual memory. . . . Many real merories are
doubtless of the same order. (Norman & Schacter, 1997, pp. 187-188)

Piaget’s vivid account represents a case of a pure reconstructive memory, He heard the tale
told repeatedly, and doubtless told it (and thought about it) himself, The repeated telling
cemented the events as though they had really happened, just as we are all open to the
possibility of having “many real memories ... of the same order.,” The fact that one can
remember precise details (the location, the scratches) does not necessarily indicate that the

Putting It All Together: Improving Your Memaory

A central theme of this module has bean the
importance of the encoding and retrieval
processes, and their interaction, To recap: o
impraove learning and memary, we need to
encode  information in  conjunction  with
excellent cues that will bring back the
remembered events when we need them, But
how do we do this? Keep in mind the two critical
principles we have discussed: to maximize
retrieval, we should construct meaningful cues
that remind us of the original experience, and
those cues should be distinctive and not
gssocigted with other memaries. These two

conditions are critical in maximizing cue

Some people employ tricks o help them improve ther

effectiveness (Mairne, 2002). B Ll
50, how can these principles be adapted for use in many situations? Let's go back to how we
started the module, with Simon Reinhard's ability to memorize huge numbers of digits,
Although it was not obvious, he applied these same general memory principles, but in amore
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deliberate way. In fact, all mnemonic devices, or memory aids/tricks, rely on these
fundamental principles, In a typical case, the person learns a set of cues and then applies
these cues to learn and remember information. Consider the set of 20 items below that are
easy to learn and remember (Bower & Reitman, 1972).

ki

. isagun, 11ispenny-one, hot dog bun,

is ashoe, 12 is penny-two, airplane glue,
Is atree. 13 is penny-three, bumble bee.
iz a door, 14 is penny-four, grocery store.
is knives. 15 is penny-five, big beehive.

is sticks. 16 5 penny-six, MAagic tricks.
isoven. 17 is penny-seven, go to heaven,

is plate. 18 is penny-eight, golden gate,

2 R COH e M U ke

is wina, 19is penny-nine, ball of twine.

10.is hen. 20 is penny-ten, ballpgint pen.

It would probably take you less than 10 minutes to learn this list and practice recalling it several
times (remember to use retrieval practicel}, If you were to do so, you would have a set of peg
words on which you could *hang® memories, In fact, this mnemonic device is called the peg
word technique. If you then needed to remember some discrete items—say a grocery list, or
points you wanted to make in a speech—this method would let you do so in a very precise
yet flexible way. Suppase you had to remember bread, peanut butter, bananas, lettuce, and
so on, The way to use the method is to form a vivid image of what you want to remember
and imagine it interacting with your peg words (as many as you naed), For example, for these
itemns, you might imagine a large gun (the first peg word) shooting a loaf of bread, then a jar
of peanut butter inside a shoe, then large bunches of bananas hanging from a tree, then a
door slamming on a head of lettuce with leaves flying everywhere, The idea Is to provide good,
distinctive cues (the weirder the better!) for the information you need to remember while you
are learning it. If you do this, then retrieving it later is relatively easy. You know your cues
perfectly (one is gun, etc.), so you simply go through your cue word list and “look” in your
minds eye at the image stored there (bread, in this case).

This peg word method may sound strange at first, but it works quite well, even with little

need to be presented relatively slowly at first, untll you have practice associating each with
its cue word. People get faster with time. Another interesting aspect of this technigque is that
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it's just as easy to recall the items in backwards order as forwards. This is because the peg
words provide direct access (o the memarlzed [tems, regardless of order,

How did Simon Reinhard remember those digits? Essentially he has a much more complex
system based on these same principles. In his case, he uses "memory palaces” (elaborate
scenes with discrete places) combined with huge sets of images for digits. For example,
imagine mentally walking through the home where you grew up and identifying as many
distinct areas and objects as possible, Simon has hundreds of such memaory palaces that he
uses, Next, for remembering digits, he has memorized a set of 10,000 images. Every four-digit
number for him immediately brings farth a mental image. 5o, for example, 5187 might recall
Michael |ackson. When Simon hears all the numbers coming at him, he places an image for
every four digits into locations in his memory palace. He can do this at an incredibly rapid
rate, faster than 4 digits per 4 seconds when they are flashed visually, as in the demonstration
at the beginning of the module. As noted, his record is 240 digits, recalled in exact order,
Simon alse holds the world record in an eventcalled “speed cards," which involves memorizing
the precise order of a shuffled deck of cards. Simon was able to do this in 21.12 seconds!
Again, he uses his memaory palaces, and he encodes groups of cards as single images.

Many books exist on how to improve memaory using mnemaonic devices, but allinvolve forming
distinctive encoding operations and then having an infallible set of memaory cues, We should
add that to develop and use these memaory systems beyond the basic peg system outlined
above takes a great amount of time and concentration, The World Memory Championships
are held every year and the records keep improving. However, for mast common purposes,
just keep in mind that to remember well you need to encode infarmation in a distinctive way
and ta have good cues for retrieval. You can adapt a system that will meet mast any purpose.
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Outside Resources

Book: Brown, PC., Roediger, H. L. & McDaniel, M. A (2014). Smarter, sooner, longer: Effective
strategies for learning and remembering. Cambridge, MA: Harvard University Press,

Student Video 1: Eureka Foong's - The Misinformation Effect. This is a student-made video
illustrating this phenomeanon of altered memory. It was one of the winning entries in the
2014 Noba Student Video Award.

https:/Awww youtube com/watch?v=iMPIWkFid38

Student Video 2: Kara McCord's - Flashbulb Memaories. This is @ student-made video
illustrating this phenomenon of autobiographical memory. It was one of the winning
entries in the 2014 Noba Student Video Award.
httpsy/www.youtube.com/watch?v=mPhW3bUI4F)

Student Video 3: Ang Rui Xia & Ong Jun Hao's - The Misinformation Effect. Another student-
made video exploring the misinformation effect, Also an award winner from 2014.
https:fwwwyoutube comfwatchMv=gsn3ikmO|LD

Video: Simon Reinhard breaking the world record in speedcards.
http:ffvimeo.com/1251 6465

Discussion Questions

1. Mnemanists like Simon Reinhard develop mental “journeys,” which enable them to use the
method of locl, Develop your own journey, which contains 20 places, in order, that you
know well, One example might be; the front walkway to your parents apartment; their
doorbell; the couch in their living room; etc. Be sure to use a set of places that you know
well and that have a natural order to them (e.g., the walkway comes befare the doorbell).
Mow you are more than halfway toward being able to memaorize a set of 20 nouns, in order,
rather quickly. As an optional second step. have a friend make a list of 20 such nouns and
read them to you, slowly (e.g., one every 5 seconds). Use the method to attempt to
remember the 20 items.

2. Recall arecent argument or misunderstanding you have had about memory (e.g., a debate
over whether your girlfriend/boyfriend had agreed to something). In light of what you have
just learned about memory. how do you think about it? Is it possible that the disagreement
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can be understood by one of you making a pragmatic inference?

3. Think about what you've just learned in this module and about how you study for tests.
On the basis of what you have just learned, is there something that you want to try that
might help your study habits?
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Vocabulary

Autobiographical memory
Memory for the events of one's life,

Consolidation
The process occurring after encoding that is believed to stabilize memory traces.

Cue averload principle
The principle stating that the more mermaories that are associated to a particular retrieval cue,
the |ess effective the cue will be in prompting retrieval of any one memaory,

Distinctiveness
The principie that unusual events (in a context of similar eventsjwill be recalled and recognized
better than uniform {nondistinctive) events.

Encoding
The initial experience of perceiving and learning events.

Encoding specificity principle
The hypothesis that a retrieval cue will be effective to the extent that information encoded
from the cue overlaps or matches information in the engram or memory trace.

Engrams
Aterm indicating the change inthe nervous system representing an event; also, memaory trace,

Episodic memory
Mermaory for events in a particular time and place,

Flashbulb memaory
Vivid personal memories of receiving the news of some momentous (and usually emaotional)
event

Memory traces
A term indicating the change in the nervous system representing an event.

Misinformation effect
When erroneous information occurring after an event is remembered as having been part of
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the original event

Mnemonic devices
A strategy for remembering large amounts of information, usually invalving imaging events
QCCUrring on a journey or with some other set of memorized cues.

Recoding
The ubiguitous process during learning of taking information in one form and converting it
to another form, usually one more easily remembered.

Retrieval
The process of accessing stored information.

Retroactive interference
The phenomenonwhereby events that occur after some particular event of interest will usually
cause forgetting of the original event.

Semantic memory
The mare or less parmanent store of knowledge that people have.

Storage
The stage in the learning/memory process that bridges encoding and retrieval; the persistence
of memory over time,
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Topic: Forgetting
B .A . Part 1 Psychology Subsidiary Paper 1 General Psychology
By

Dr. Ranjan Kumar, RRS College Mokama, Patna

Forgeiting refers o failure to etther recall or retain information inte present consciousness. All
expenences keave traces or after-effects (images ) in memaory parts of the brain, Failure to retain

these traces from the parts of memory is called Forgetting,

Forgetting or disremembering is the apparent loss or modification of imformation already
encoded and stored inan mdividual’s short or long-term memory. 1L 1s a spontaneous or gradual
process in which old memaories are unahle o be recalled from memory storage. Problems with
remembenng, learning and retaining new information are a few of the most common
complaints of older adulis.'" Studies show that retention improves with increased rehearsal,
This improvement occurs because rehearsal helps to transfer information o long-term

memory*! — practise makes perfect,

Forgetting curves (amount remembered as a function of time since an event was firs
experenced) have been extensively analyzed. The most recent evidence suggests that a power

function provides the closest mathematical fit to the forgetting function.

There are varous factors that come mto play that leads to disappearance of information from
the brain, Traces are known to become wenrker with the passage of time, and could even fade
away gradually, Interference of new experiences also causes disruption m memory, which
causes forgetting. Past experiences do not always remain fresh. We even repress certain

memories of unpleasant expenences voluntarily,



Failure to transfer information from working memory to long-term memory 15 ong of the most
frequent reasons for forgetting. Furthermore, our mability 1o recall information from long-term
memory also leads to forgering There i variety of theories that explains forgetting. Here are

some of the major types and causes of forgetting,

Fading

Disuse of information causes memory traces fo slowly eradicate with time, and this process is
called Fading, Fading occurs rapidly from the Short-term memory. Information in werking
memery Tades away, as new incoming information is stored in the Shor-Term Memory,

This form of fading 15 preventable.

* By continupusly focosing attention on the information
»  Continuous Rehearsal

»  Transfer of information o the Long-Term Memory

Information can even Ffade away from Long-Term Memaory in time. What really happens is
the Fading of link, a way. to retrieve that information. This kind of fading is also preventable.
» By encoding informanon as meanimgfully as possible
»  Frequent Retrieval
= Actively restoring it
»  Uking effective memory search straegies

Interference

Interference is another major cause of Torgetting, General understanding of the subject
suggests that “Information gets confused wath other information in our Long-Term Memary, ™
Two types of Interference are:

*  Retroactive Interference

= Proaciive Interference



Retroactive Interference

A mix up of previowsly learned information with new and similar information is called

Retroactve mformation.

Example; A student studies and understands the events and causes of World-War

| thoroughly, After few weeks, the student studies events and cawses of World-War I

If the student then fails o remember the events and causes of First World-War, this would be
an example of Retroactive Interference.

Proactive Interference

The phenomenon where the student fails to remember new informuation having mixed it with

similur previous information 15 called Proactive Interference.

Example: Like the previous example, a student studies and understands the events and causcs
of World-War 1 m depth. After few weeks, the student studies events and causes of Workd -
War L.

If thie student then fails to remember the events and causes of Second Warld-War, this would

be an example of Proactive Inederenoce.
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Motivated Forgetting

The process of purposefully blocking or repressing memory information is termed as
mativated forgetting, The term is derived from Freudian Psychotherapy that refers

to Repression. Basically. it means trving to avoid remembering or recalling any information
delibarately.

Example: An abused child may not be able to recall the events in details having suppressed
them.

Suppression or Repression of memory is not always a reselt of an emotional trauma, For
mstance, a student who hutes her French teacher might not remember her French lessons,

This is mainly becanse she has avoided contact with the subject matier.



Causes of Forgetting aren’t [imited to just these and there are various other factors that affect
memory. Memory disorders hike Amnesia also cause Forgettng. Two major types of Amnesia
are;
*  Psvechologieal Amnesu: Disterbances in the process of encoding, storage, and
retrieval causes psyohological amnesio
*  Biological Amnesia: Abnormal funciioning of brain reselts in biological amnesio,
wiich maghe be cansed by any internal problem such ax aneven blood fow, drogs,

dizeases, blow 1o the head, and other damages o brain.



INTRODUCTION

Perception refers to interpretation of what we take in through our senses. The way we
perceive our environment is what makes us different from other animals and different
from each other. Perception depends on complex functions of the nervous system, but
subjectively seems mostly effortless because this processing happens outside conscious
awareness.

Since the rise of experimental psychology in the 19th Century, psychology's understanding
of perception has progressed by combining a variety of
technigues. Psychophysics quantitatively describes the relationships between the physical
gualities of the sensory input and perception. Sensory neuroscience studies the brain
mechanisms  underlying  perception.  Perceptual systems «can also  be
studied computationally, in terms of the information they process. Perceptual issues in
philosophy include the extent to which sensory qualities such as sound, smell or color
exist in objective reality rather than in the mind of the perceiver,

Although the senses were traditionally viewed as passive receptors, the study
of illusions and ambiguous images has demonstrated that the brain's perceptual systems
actively and pre-consciously attempt to make sense of their input. There is still active

debate about the extent to which perception is an active process of hypothesis testing,
analogous to science, or whether realistic sensory information is rich enough to make this
Broces:s: unnecessary.

The perceptual systems of the brain enable individuals to see the world around them as
stable, even though the sensory information is typically incomplete and rapidly varying.
Human and animal brains are structured in a modular way, with different areas processing
different kinds of sensory information. Some of these modules take the form of sensory

maps, mapping some aspect of the world across part of the brain's surface. These
different modules are interconnected and influence each other. For instance, taste is

strongly influenced by smell.

OVERVIEW

The following aspects of perception are covered by this study;
1. Definition of perception fsee page 2}

Perception process (see pages 2-3)

Types of perception (see poges 3-5

Theories of perception see poges 67

LA S

Factors influencing perception (see pages 8-10)

summary and bibliography (see page 10)
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DEFINITION OF PERCEPTION

¥ Perception is the organization, identification, and interpretation of sensory
information in order to represent and understand the environment

¥ Perception is the way we interpret the information we sense

Perception can be defined asthe octive process of selecting, organizing, and

interpreting the information brought to the brain by the senses

<

THE PERCEPTION PROCESS

The perceptual process is a sequence of steps that begins with stimuli in the environment
and ends with our interpretation of those stimuli, This process is typically unconscious and
happens hundreds of thousands of times a day. An unconscious process is simply one that
happens without awareness ar intention. When you open your eyes, you do not need to
tell your brain to interpret the light falling onto your retinas from the object in front of
vou as “computer” because this has happened unconsciously, When you step out into a
chilly night, your brain does not need to be told "cold” because the stimuli trigger the
processes and categories automatically.

¥ SELECTION/IDENTIFICATION

The warld around us is filled with an infinite number af stimuli that we might attend to,
but our brains do not have the resources to pay attention to everything. Thus, the first
step of perception is the {usually unconscious, but sometimes intentional) decision of
what to attend to. Depending on the environment, and depending on us as individuals, we
might focus on a familiar stimulus or something new. When we attend to one specific
thing in our environment—whether it is a smell, a feeling, a sound, or something else
entirely—it becomes the attended stimulus.

v ORGANIZATION

Once we have chosen to attend to a stimulus in the environment {consciously or
unconsciously, though usually the latter), the choice sets off a series of reactions in our
brain. This neural process starts with the activation of our sensory receptors (touch, taste,
smell, sight, and hearing). The receptors transduce the input energy into neural
activity, which is transmitted to our brains, where we construct a mental representation
of the stimulus (or, in most cases, the multiple related stimuli) called a percept. An
ambiguous stimulus may be translated into multiple percepts, experienced randomly, one
at a time, in what Is called "multistable perception.”

¥ INTERPRETATION/DESCRIMINATION

After we have attended to a stimulus, and our brains have received and organized the
information, we interpret it in a way that makes sense using our existing information
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about the world, Interpretation simply means that we take the information that we have
sansed and organized and turn it into something that we can categorize. For instance, in
the Rubin's Vase illusion mentioned earlier, some individuals will interpret the sensory
information as "vase,” while some will interpret it as "faces” This happens unconsciously
thousands of times a day. By putting different stimuli into categories, we can better
understand and react to the world around us.

TYPES OF PERCEPTION

v PERCEPTION OF SOUND

Hearing (or audition) is the ability to perceive sound by detecting vibrations. Frequencies
capable of being heard by humans are called audio orsonic. The range is typically
considered to be between 20Hzand 20,000 Hz. Frequencies higher than audic are
referred to as ultrasonic, while frequencies below audio are referred to as infrasonic,
The auditory system includes the outer ears which collect and filter sound waves,
the middle ear for transforming the sound pressure (impedance matching), and the inner
ear which produces neural signals in response to the sound. By the ascending pathway
these are led to the primary auditory cortex within the temporal lobe of the human brain,
which is where the auditory information arrives in the cerebral cortexand is further
processed there,

Sound does not usually come from a single source: in real situations, sounds from multiple
sources and directions are superimposed as they arrive at the ears. Hearing involves the
computationally complex task of separating out the sources of interest, often estimating
their distance and direction as well as identifying them.

¥ PERCEPTION OF SPEECH

Speech perception is the process by which the sounds of language are heard, interpreted
and understood. Research in speech perception seeks to understand how human listeners
recognize speech sounds and use this information to understand spoken language. The
sound of a word can vary widely according to words around it and the tempo of the
speech, as well as the physical characteristics, accent and mood of the speaker. Listeners
manage 1o perceive words across this wide range of different conditions. Another
variation is that reverberation can make a large difference in sound between a word
spoken from the far side of a room and the same word spoken up close, Experiments have
shown that people automatically compensate for this effect when hearing speech.

The process of perceiving speech begins at the level of the sound within the auditory
signal and the process of audition. After processing the Initial auditory signal, speech
sounds are further processed to extract acoustic cues and phonetic information. This
speech information can then be used for higher-level language processes, such as word
recognition. Speech perception is not necessarily uni-directional. That is, higher-level
language processes connected with morphology, syntax, or semantics may interact with
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basic speech perception processes to aid in recognition of speech sounds. It may be the
case that it is not necessary and maybe even not possible for a listener to recognize
phonemes before recognizing higher units, like words for example. In one experiment,
Richard M. Warren replaced one phoneme of a word with a cough-like sound. His subjects
restored the missing speech sound perceptually without any difficulty and what is more,
they were not able 1o identify accurately which phoneme had been disturbed,

+ PERCEPTION OF TOUCH

Haptic perceptionis the process of recognizing objects through touch. It involves a
combination of somatosensory perception of patterns on the skin surface (e.g., edges,
curvature, and texture) and proprioception of hand position and conformation. People
can rapidly and accurately identify three-dimensional objects by touch. This involves
exploratory procedures, such as moving the fingers over the outer surface of the object or
halding the entire object in the hand. Haptic perception relies on the forces experienced
during touch.

Gibson defined the haptic system as "The sensibility of the individual to the world
adjacent to his body by use of his body". Gibson and others emphasized the close link
between haptic perception and body movement: haptic perception is active exploration.
The concept of haptic perception is related to the concept ofextended physiological
propricception according to which, when using a tool such as a stick, perceptual
experience is transparently transferred to the end of the tool.

v PERCEPTION OF TASTE

Taste (or, the more formal term, gustation) is the ability to perceive the flavor of
substances including, but not limited to, food. Humans receive tastes through sensory
organs called taste buds, or gustatory colyculi, concentrated on the upper surface of
the tongue. The human tongue has 100 to 150 taste receptor cells on each of its roughly
ten thousand taste buds. There are five primary
tastes: sweetness, bitterness, sourness, saltiness, and umami. Other tastes can be
mimicked by combining these basic tastes. The recognition and awareness of umami is a
relatively recent development inWestern cuisine. The basic tastes contribute only
partially to the sensation and flavor of food in the mouth — other factors include smell,
detected by the olfactory epithelium of the nose; texture, detected through a variety
of mechanoreceptaors, misscle nerves, etc.: and temperature, detected
by thermoreceptors. Al basic tastes are classified as either gppetitive or aversive,
depending upon whether the things they sense are harmful or beneficial.

¥ PERCEPTION OF THE OTHER SENSES

Other senses enable perception of body balance, acceleration, gravity, position of body
parts, temperature, pain, time, and perception of internal senses such as suffocation, gag
reflex, intestinal distension, fullness of rectum and urinary bladder, and sensations felt in
the throat and lungs.
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v PERCEPTION OF THE SOCIAL WORLD

Social perception is the part of perception that allows people to understand the
individuals and groups of their social world, and thus an element of secial cognition.

However, According to thescience.one, the different types of perception were identified;

¥ AMODAL PERCEPTION

Amaodal perception is one of the most recognizable types of perception in psychology. It is
the observation and interpretation of things in terms of depth and motion. For instance,
even if one sees only three points in a triangular object, he or she knows that the object is
three-dimensional and that there are hidden points on the other side.

+ COLOR PERCEPTION

Color perception, on the other hand, describes the way the visual senses, denoting the
ayes, observe hues and contextualize them in the environment. For example, by
interpreting blue as the color of depression, the eyes will tend to always attribute all
things of this tinge to be melancholic.

¥ SPEECH PERCEPTION

The other types of perception in psychology include those that interpret verbal output.
Speech perception, for one, helps in not only understanding one another, but deducing
meaning from mere sounds. It alse indicates the mechanical arrangement of the vocals
when another person speaks which means that the listener interprets the speech through
the phonetics such as syllables to create meaning.

v HARMONIC PERCEPTION

Harmonic perception, on the other hand, owes to the understanding that the ear usually
perceives inter-related notes, as one, to create meaning in sounds. For instance, riffs in a
guitar mixed with those of other instruments lead to interpretation of the music as a
single output that is simple to listen to rather than one that actually consists of different
notes.

¥ RHYTHMIC PERCEPTION

Rhythmic perception also follows the same theories in its interpretative methodology,
whereby the ear gets into a groove by practically responding to it For instance, one can
easily listen to a beat while humming along to it or tapping along as it continues courtesy
of its rhythmic harmony.
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v DEPTH PERCEPTION

Depth perception also acts as one of the types of perception psychology. It relates to the
way the human eye identifies and contextualizes things in space. For instance, though the
naked eye cannot see the end of a tunnel, it interprets its possible depth through past
experiences such as scientific measurements to know how deep the tunnel can be.

* FORM PERCEPTION

Finally, form perception indicates the contextualization of particular objects in a given
environment, whereby the eyes sees them as primarily 2-D and at times as 3-D depending
on the way of their placement. It is also the understanding of what characterizes the inner
and outer core of an object. After seeing an orange, one immediately knows that it is
round and has a rough texture on the skin that protects the soft interior.

THEORIES OF PERCEPTION

1. PERCEPTION AS DIRECT PERCEPTION

Cognitive theories of perception assume there is a poverty of stimulus. This (with
reference to perception) is the claim that sensations are, by themselves, unable to provide
a unigue description of the world. Sensations require 'enriching’, which is the role of the
mental model. A different type of theory is the perceptual ecology approach of lames .
Gibson., Gibson rejected the assumption of a poverty of stimulus by rejecting the notion
that perception is based upon sensations— instead, he investigated what information is
actually presented to the perceptual systems. His theory "assumes the existence of stable,
unbounded, and permanent stimulus-infermation in the amblent optic array. And It
supposes that the visual systemn can explore and detect this information. The theory is
information-based, not sensation-based."

2. PERCEPTION-IN-ACTION

An ecological understanding of perception derived from Gibson's early work is that of
“perception-in-action”, the notion that perception is a requisite property of animate
action; that without perception, action would be unguided, and without action,
perception would serve no purpose. Animate actions reguire both perception and mation,
and perception and movement can be described as "two sides of the same cein, the coin
is action". Gibson works from the assumption that singular entities, which he calls
“invariants"”, already exist in the real world and that all that the perception process does is
to home in upon them. A view known as constructivism (held by such philosophers
as Ernst von Glasersfeld) regards the continual adjustment of perception and action to the
external input as precisely what constitutes the "entity”, which is therefore far from being
invariant.

Glasersfeld considers an "invariant™ as a target to be homed in upon, and a pragmatic
necessity to allow an initial measure of understanding to be established prior to the
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updating that a statement aims to achieve, The invariant does not and need not represent
an actuality, and Glasersfeld describes it as extremely unlikely that what is desired
or feared by an organism will never suffer change as time goes on. This social
constructionist theory thus allows for a needful evolutionary adjustment.

A mathematical theory of perception-in-action has been devised and investigated in many
forms of controlled movement, and has been described in many different species of
organism using the General Tau Theory. According to this theory, tau information, or
time-to-goal information is the fundamental ‘percept’ in perception.

3. EVOLUTIONARY P5YCHOLOGY (EP) AND PERCEPTION

Many philosophers, such as Jerry Fodor, write that the purpose of perception is
knowledge, but evolutionary psychologists hold that its primary purpose is to guide
action. For example, they say, depth perception seems to have evolved not to help us
know the distances to other objects but rather to help us move around in
space. Evolutionary psychologists say that animals from fiddler crabs to humans use
eyesight for collision avoidance, suggesting that vision is basically for directing action, not
providing knowledge.

Building and maintaining sense organs is metabolically expensive, so these organs evolve
only when they improve an organism’s fitness. More than half the brain is devoted to
processing sensory iInformation, and the brain itself consumes roughly one-fourth of one's
metabolic resources, so the senses must provide exceptional benefits to
fitness. Perception accurately mirrors the world; animals get useful, accurate information
through their senses.

Scientists who study perception and sensation have leng understood the human senses as
adaptations. Depth perception consists of processing over half a dozen visual cues, each
of which is based on a regularity of the physical world, Vision evolved to respond to the
narrow range of electromagnetic energy that is plentiful and that does not pass through
objects, Sound waves provide useful information about the sources of and distances to
objects, with larger animals making and hearing lower-frequency sounds and smaller
animals making and hearing higher-frequency sounds. Taste and smell respond to
chemicals in the environment that were significant for fitness in the environment of
evolutionary adaptedness. The sense of touch Is actually many senses, including pressure,
heat, cold, tickle, and pain. Pain, while unpleasant, is adaptive. An important adaptation
for senses is range shifting, by which the organism becomes temporarily more or less
sensitive to sensation. For example, one's eyes automatically adjust to dim or bright
ambient light. Sensory abilities of different organisms often coevolve, as is the case with
the hearing of echolocating bats and that of the moths that have evolved to respond to
the sounds that the bats make.
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FACTORS INFLUENCING THE PERCEPTION
The three impartant factors influencing the perception, i.e., (a) Characteristics of the
Perceiver, (b) Characteristics of the Perceived, and (c]) Charocteristics of the Situation.

A. CHARACTERISTICS OF THE PERCEIVER:

When a person looks at a target and attempts to interpreter what he sees, his
interpretation is greatly influenced by his personal characteristics which are discussed as
follows:

1. Needs and Motives:

Our need pattern play an important part in how we perceive things. 4 need Is a feeling of
discomfort or tension when one things he is missing something or requires something.
Therefore, unsatisfied needs or motives stimulate individuals and may exert a strong
influence on their perception. When people are not able to satisfy their needs they are
engaged in wishful thinking which is a way to satisfy their needs not in the real world but
imaginary world. In such cases, people will perceive only those items which suit their
wishful thinking. Motives also influence the perception of people. People who are devious
are prone to see others as also devious.

2. Self Concept:

Salf concept indicates how we perceive ourselves which then influences how we perceive
others and the situation we are in. The more we understand ourselves, the more we are
able to perceive others accurately. For example, secure people tend to see others as
warm and friendly. Less secure people often find fault with others. Perceiving ourselves
accurately and enhancing our-self concept are factors that enhance accurate perception.
3. Past Experience:

Our perceptions are often guided by our past experiences and what we expect to see. A
person’s past experiences mould the way he perceives the current situation. If a person
has been betrayed by a couple of friends in the past, he would tend to distrust any new
friendship that he might be in the process of developing.

4. Current Psychological State:

The psychological and emotional states of an individual are likely to influsnce how things
are perceived. If a person is depressed, he is likely to perceive the same situation
differently than if he is elated. Similarly, if a person is scared out of wits by seeing a snake
in the garden, she is likely to perceive a rope under the bed as a snake.

5. Beliefs:

A person’s beliefs influence his perception to a great extent. Thus, a fact is conceived not
on what it is but what a person believes it to be. The individual normally censors stimulus
inputs to avoid disturbance of his existing beliefs.

6. Expectations:

Expectations affect the perception of a person. Expectations are related with the state of
anticipation of particular behaviour from a person, For example, a technical manager will
expect that the non- technical people will be ignorant about the technical features of the
product,
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7. Situation:

Elements in the environment surrounding an individual like time, location, light, heat etc.,
influence his perception. The context in which a person sees the objects or events is very
important.

8. Cultural Upbringing:

A person’s ethics, values and his cultural upbringing also play an important role in his
perception about others. It is difficult to perceive the personality of a person raised in
another culture because our judgment is based upon our own values.

B. CHARACTERISTICS OF THE PERCEIVED:

Characteristics of the person who is being observed can affect what is perceived. Though,
it may go against logic and objectivity, but it cannot be denied that our perceptions about
others are influenced by their physical characteristics such as appearances, age, gender,
rmanner of communication as well as personality traits and other forms of behaviour. For
example, loud people are more likely to be noticed in a group than are quite ones. 5o too
are extremely attractive or extremely ugly individuals.

Persons, objects or events that are similar to each other tend to be grouped together,
People dressed in business suits are generally thought to be professionals, while
employees dressed in ordinary work clothes are assumed to be lower level employees,
Manner of communication, both verbal and non-verbal, affect our perception about
others. For example, the choice of words and precision of language can form impressions
about the education and sophistication of the person. The tone of voice indicates the
mood of the person. The depth of conversation and choice of topics provide clues of
people’s intelligence. The body language or expressive behaviour such as how a person
sits and the movement of his eyes or a smile can indicate whether he is nervous or self
confident.

The status or occupation of a person also influences the perception. We tend to behave in
a more respectful way when we are introduced to the principal of a school in which our
child is studying, judge of the high court or Supreme Court or a famous cricket player,
Sometimes our perception of a person tends to be; biased, depending upon the
description given to us by other persons. When we meet a person who is described to us
as warm and friendly, we treat him differently as compared to meeting a person who is
known to be cold & calculating.

C. CHARACTERISTICS OF THE SITUATION:

The context in which we see objects or events Is very important. The surrounding
environment and the elements present in it influence our perception while perceiving a
particular situation or event, Its physical, social and organisational setting can also
influence the perception. For example, if you meet a person for the first time and he Is
with a person whom you respect and admire, you will create a favourable image about
hirm in your mind as compared to a situation in which you see him with another person
whom you intensely dislike, Of course, the initial impressions may change with the
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passage of time, but the saying that "First impression is the last impression”™ is very
valued,

SUMMARY

Perception is the way we interpret the information we sense

The perceptual process is a sequence of steps that begins with stimuli in the environment
and ends with our interpretation of those stimuli; it invalves the use of our special senses;
EYE, EAR, NOSE, SKIN, TONGUE as well as other SENSES thus the following types of
perception exists with respect to individual sense SIGHT, SOUND, SMELL,
TOUCH/PRESSURE, etc...

Perception involves the selection/identification of stimuli, organizing such perceived
stimuli and interpretation of stimuli,

oF
THE PERCENE
PHYBIEAL APPEAFLAMNCE
ETMLASHTY
e L VANER OF COMMUCATION
THE PERCEVER raieriyes
NEEDS & MOTIVES .!;
SELF COMCEPT
POST EXPERIEMCE MDA S
PEVCHOLOGICAL STATE PERCEFTION
BELIEFS ﬂ
ERPECTATUONE
SITUATION CHARACTERISTICS OF
CLLTURAL LPERIMGING THE SITUATION
PrYEICAL SETTING
BOCIAL SETTENG
ORGAMISATIONL SETTING

The above figare shows (he summary of te factors influsncing perception.

BIBLIOGRAPHY

Boundless (2016). Boundless Psychology. Retrieved from
https://www.boundless.com/psychology/texthooks/boundless-psychology-
texthbook/sensation-and-perception-5/introduction-to-perception-39/introducing-
the-perception-process-167-12702/

Factors Influencing the Perceptual Set: 3 Factors. (2015). YourArticleLibrary.com: The Next
Generation Library. Retrieved 29 October 2016, from
http://www.yourarticlelibrary.com/organization/perception/factors-influencing-the-

perceptual-set-3-factors/63824/

Perception.  (2016). En.wikipedia.org.  Retrieved 29  October 2015, from
https://en.wikipedia.org/wiki/Perception

Types of Perception in Psychology. (2016). Thescience.one. Retrieved 29 October 2016,
from http://thescience.ona/types-of-perception-in-psychology/

10 I PERCEPTION By Jacob Nkajima Agape



Copyright (©) August 27, 2020 bv NEH

Scales of Measurement

Nathaniel E. Helwig

University of Minnesota

1 What is Measurement?

What it means to “measure” something has long been a topic of both scientific and philo-
sophical debate, The concept of measurement 15 fundamental to the field of psychology
becanse we need relinble measurements of psychological constructs i order to trast aoy sta-
tistical results pertaining to those constroets. Despite the importance of measurement, this
topic 18 often glossed over in many psychological applications—researchers often begin by
asswming that they have measured their construct of interest, withowt necesganly providing
LAY COMECT RS -I‘."-"-Il".‘lfll-l'[' |]].I:'|r !-i'llf‘J'I meRsireenls are !I"I."Ii.FIhE-I.‘ o 'l.'-l::lli.l:'l. ﬂf LU, I'Ili:'-i- i5 o
serions problem for interpreting results of psvchological studies becanse statistical methods
cannot (yereome issnes pertaining to poor measurement. More specifically. most statistical
wethods abide by the “garbage i garbage out” principle, so vou should expect to obtaiy
invalid reanlts if vour input variables are measured inadequately.
lu this chapter, we will not cover all of the specifics regarding psychological measurement

entire books and courzes have been devoted to this topic, Instead. | will provide a brief
overview of the *Thecry of Scales of Measurement” that was proposed by Stevens {1946),
In this miuential paper, Stevens defined measurement as “the assignment of numerals to
ohjects or events according to males” (p. 677), and this broad definition still seems to he
embraced bv many applied psvchological studies, In his paper, Stevens presents four differ-
ent scales (or levels) of measurement that can characterize ditferent types of measures that
are wsed in psyehological and other sociad seience studies. [t should be noted that Steven’s
approach to measurement has been widelr eriticied by researchers who specialize in mea-
suremment and statistics {e.g., see Michell, 1986). However, it is important to understand
Steven’s ideas, which are an implicit part of applied psychology.
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2  Scales of Measurement

2.1 Nominal Scale

According to Stevens (1946), “[tlhe nominal scole represents the most unrestricted assion-
ment of numerals” such that “[t]he numerals are used only as labels or type numbers, and
words or letters would serve as well” [p. 678). In other words, nominal scales of measarement.
mvalve assigning numeralz that are nof meant to convey any quantitative meaning. For ex-
ample, suppose that we record the variable Gender, and code the responses ns 1 = Femnale,
2 = Male, and 3 = (ther. This would be an example of & nominal seale of measurement,
given that the sumbers 1, 2, and 3 are simply used as labels for the levels of Gender. T sta-
tistical language, variables that are measured nsing a nominal seale are diserete categorical

variables that have probability mass [imetiomns.

2.2 Ordinal Scale

According to Stevens (1M6), “[tthe ordéinal scale arises from the operation of rank-ordering”
such that “any ‘order-preserving transformation will leave the geale form invariant”™ (p. 6700,
In other words, ordinal scales of measurement involve assigning numerals that are only meang
to convev meaning regarding the order of chjects or events. Stevens correctly notes that
“‘most of the scales used widely and effectively by paychologists are ordinal seales™ (p. G79);
however, peychological researchers typically treat them otherwise, As an example of an
ordinal scale, think of the positions in which runners cross the finish hine for & race, ie.,
tirst place, second place, third place, ete, These positions can be used to put the runners
in order; bat they cannot be used for anyvthing bevond ordering the runners. For example,
using only the order that the munners crossed the finish line, we cannot say anvthing abont
differences in the rnners's times or gpeeds—aside from the fact that the runner in position
1 hiadd & smaller time (or faster spead) than the runner in position @ 4+ 1. For varables with
an ordinal scale of measurement, ealeulating difference scores, means, standard deviations,
eteetera do oot have any valid meaning. Instead, we shoukld be foeused on the quantiles of
the distribution, In statistical language, variables that are measured using an ordinal scale

are discrete (ordered) categorical variables that have probability mass functions.
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2.3 Interval Scale

According to Stevens (1846), “[wlith the interval seale we come to a form that 18 “quanti-
tative” in the ordinary sense of the word. Almost all of the usual statistical measares are
applicable here, unless they are the kinds that imply a knowledge of a ‘true’ #ero point”
{p. G789). In other words, interval scales are what we typically think of when we think of a
gquantitative measure, but such scales have & zero poiot that is “a matter of convention or
convenience” [p. 679). The classic examples of interval scales of measurement are the Celsius
atul Fahrenheit scales that are used (o measure tetnperatiare. Maote that these seales have a

Ihnear relation to one another

“Fahrenheit = *Celsius (E';) + 32
and both scales have an arbitrary zero point. Regarding the arbitrary zero point, note that
zero docos not indicate a complete absence of the property being measured (i.e., temperature)
for either seale: 0°C s when water Freezes and (FF is when a brine freezes.! Despite using
ordinal measures nsed to collect psychological data, most psychological researchers treat their
collected data as iF were interval scale. In stafistical language, variables that sre messured
using an interval seale are continuons variables that have probability density fanctions,

2.4 Ratio Scale

Accarding to Stevens (1946}, “rafis soales are those most commonly encountered in phyvsics
and are peossible only when there exist operations for determining all four relations: equality,
rank-order, equality of intervals, and equality of ratios” (p. 679), Note that vatio seales arve
similar to interval scales, except that ratio scales have a true zero point. As an example of a
ratin scale, congider the meaznrement of the length of an object, In this case, we ean convert
betwean undts by multiplving by a constant, for example

foot = 12inch

and such scales have a true zero point:  inches indicates a complete absence of the property

being measured (1.e., length). Ratio scales are (almost?) never encountered in psychology.

"For sorme history of the Fahrenhest seale, soe https: /fen. vikipedia . org/wiki/Fahrenheit
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Table 11 Reproduction of Table 1 from Stevens { 1946).

Bk Basic Empirical Mathematical Permissible Statisties
Operations Group Strocture (imvariantive)
NoMINAL - Determination of Permutation group Mumber of cazes
eopuality = flx} Moo
flx) means any one-to-one Contingency correlation
substitution
OnrpiNaLl  Determination of lsotonic group Meodian
greater or less & = f{x) Percentiles
Fla) means any monetonic
imereasing funetion
InTERvAL  Determination of Creneral linear group Mean
equality of intervals ¥ =azx+b Standard deviation
or diffcrences Rank-order correlation
Product-moment correlation
Ratio Determination of Srmalaruty group Coefficient of variation

ecuiality of ratios =nr

Note, According to Stevens (D46) “any numeral, &, on a scale can be replaced by another
mumeral, . where &' is the function of o listed in this column”™ (p. 678).

2.5 Summary

Steven’s scales of measurement are summarized in Table 1, The second column provides a
simple description of what you can determine nsing each type of scale. The third column
provides some details on bhow different units for a given seale st be relatod to one anot her,
The fourth column describes what sort of anabvtic procedures are allowed for each scale of
mensnrement, This fourth colnmm is of partienlar importance for applications in psyehology,
A= a reminder, most applied studies in psychology gse ordinal measarements bt apply
methods that are only permissible for interval scale data. This is important becanse one
comld argue that the “reproducibility crisis” in psyvchology is related to the incongrmence
between psyehological measarements and the methods applied to the measured data,

Seales of Measurement 4 Nathaniel E, Helwig



Copyright € Angnst 27, 2020 v NEH

3 Reliability and Validity

3.1 Overview

Althongh not directly related tothe scales of messurement proposed by Stevens [1946), the
concepts of relinbility and validity are easential to address whenever discussing the topic of
measurement, In practice, it is inportant to anderstand the scale of measnrement that is
being used, as well as the quality of the measurements.

Unreliable and Unvalid Unreliable. But Valid
Rediable, Not Valid Both Reliable and Valicl

Figure 1: Visnalization of reliability and wvalidity from Ruel et al. (2016).

&
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3.2  Reliabhility

There are many types of reliability that are disenssed in psychological research, but all of the
variants are centersd around a common thema: a reliohle measure is one that is “dependalbie,
replicable, and consistent™ (Ruel et al., 2016}, In other words, a reliable measure is one that
produces the same measarement esalts (up toe the seale’s precision) when measuring two
ohijects that have the same amount of the property being messured. For example, if two
mdividuals have the same weight, areliable seale would return the same weight measurements

up to the seale’s measurement precision I.re'rg (.1 |H,1|.:||11|ﬁ}.
Types of Measuroment Reliability:

o Tesl-retest refiobility: the correlation between two messurements of the same object
measured at different times nsing the same seale.

o Alfernate form reliabilify: the correlation between two measurements of the same ol-
ject measured at the same time using different scales,

o [fofernal consefency: the pairwise correlations between the individual items that com-
pose the measurement scale (iteme-wise congruence),

o Split-test reliability: the correlation between the scores on the first half and the sscond
half of the measurement scale,

& foter-mater relinbilify: the correlation between measurements as determined by two
mdependent subjects (raters) measuring the same object,

3.3 Validity

There are many types of validity that are discussed in psvchological research, bt all of the
variants are centered around a comumen theme: a valid ieasare s one that “operates the way
[researchers] expect” (Ruel et al., 2006). In other words, & valid messare is one that measures
what it is supposed te measure —without missing key properties or inelading unintended
properties. For example, if an exam s supposed to measire statistical knowledge, then the
exaan would be s valid mwasurement if it comprehensively guantilies statistical knowledge
without measuring extra unintended constructs {e.g., reading or language skills).
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Types of Measaroment Validity:

o Foce validity: the measurement appears valid at face value,

o Content validity: the content of the measurement scale is complete, applicable, and
representative of the measured construct

o Critersonebaged validity: the agreement between a seale’s measurement and the mea-
surement from a “gold standard™ scale,

o Cloncurrent validify: the agreement between a scale’s measurement and measurements
of related (bat distinet ) constructs meaared from the sane objects.

o Predichioe valully: Ahe ability of & measurement to predict related constructs.

o Construct welidity: the degree to which a measarement. scale is assessing the constret
of interest, e.g., instead of some other construct.

& Convergent validity: the agreement between two measures in the same study that are
intended to assess the same construct

s [eseroninant valtididy: the lack of agreement between two measures in the same study
that are intended to asses ditfferent construcets
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Orperational Definitions

An essentiol component 0f an operational definition is measurement. A simple and accurate definition of
measurement is the assignment of numbers 1o o variable in which we are inlerested, These numbers will
provide the raw material for our statistical analysis.

Messurement 15 so commaon and faken for ermted that we seldom sk why we measare things or
worry aboul the different forms that measurement may take. IUis often not sufficient o describe a runner
ws “Tast,”” @ basketball plaver as “tall,” a wrestler a5 “strong,” or 2 basehall hitter a8 “good.™ I coaches
recruiled potential team members on the basis of these imprecise words, they would have difficuly
holding down a job. Coaches want te know how Fast the rusmer rums the 100-vard dash or the mibke, They
want o know exactly how tall the baskethall plaver is, the sirength of the wrestler, the batting average of
the hitter. Measurement 15 a way of refining our ordinery observations so that we can assign numerical
values to our observations, 1t allows ws to po bevond simply descnbing the presence or absence of an
event ar thing ve specifying how much, how Tong, or how inlense it 1, With measorement, our
ohservations become more accurate and more reliable.

Precision i important in all areas of our lives, especislly in the sciences amd technologies, and we
look for ways of increasing it Here 13 an interesting classroom demonstration of the precision of numbers
versis the precision of words Ask the class members o wrile down on a piece of paper what mumber the
word “several” represents e them, Gather the responses amd then plot them on the board, You will be
surprised at the wide range of numbess represented by the word (it usually ranges from 2 to T)

Hivar aflen have voan been i an argoment with 2 fremd, only 0 Gnd oot after moech debate that vouo are
osing kev words i different ways? The argument i= one of sermeniies rather than of issues. You defined
the word one way, and vour frend defined 11 o dilferent way, This expenence 15 more COMImMon amange
lavpersons than among scientists, but it still occurs. Before the merits of an issue or a position can be
discussed, there must be agreement about the meaning of the important lerms. The same 1= e n science,
If we are (o avold confusion and misinterpretation, we muost be able w communicae unambizuously the
meaning of such terms os inrelligence, anxicty, altraism, hostiliny, love, alienation, agrression, gwill,
reinforcemend, frustrafion, memory, and saformnoiion. These terms ave all been used scientifically, in
very precise wavs, Each of these wrmis could be given a dictionsry defimnon, usually referred tooas a
literary or conceplual definition. But dictionary definitions are nod sufficiently precise for many scientific
erms because they are oo general and often o ambiguwous, When a word is to be used scientifically o
technically, its precise meaning must be conveved—it must be clear and unambiguous. We achieve this
cladey of meaning by operationally defining the wrm, To stae the operations for @ ferm means W make
the term ohservable by pointing 1o how it is measured, An operational definition, then, makes the
concept observable by siating what the scientist does 1o measure it
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For example, arviery could be defined in dictionary terms as “a state of being uneasy, apprehensive,
o wiorried.” An eperafional definition of the term could include ohservable measures such as sweating
palms (observable as sweat gland activity ), increased heart rate (observable with heartbeat recording),
dilated pupils, and other observable physiological changes, It could also be a self-rating scale or a paper-
and-pencil questionnaire. We could in each case specify the precise amounts of each measure necessary
for our operational definition of anxiery.

As another example, considar the hypothesis that we proposed in the last chapter, We hypothesized
thay the effect of TV violence on older children’s aggressive behavior ar school will ke less if the
characters are not human. Although this appears to be a clear statement, more specific operational
delinibions would be pecessary before any research could be undertaken to test the by pothesis, The
researcher must make several decisions. What is vielence on TV ? Certainly. one character killing another
character woukl be considered viokence. What abowl @ shove or push? What about a verbal assault? What
about when Wile E. Covote falls ofT the cliff and i kit in the hesd with a rock? What constitutes a
character that is pot human? We could probably agree tha Wiley Covote Tits this cinegory, What aboun a
compater-animated personT How will ageressive behavior o school be defined? OF course. getting into a
fight would be aggressive behavior, What about profanity direcied voward another student or ieacher?
What abouwt litthe Tohnny chasing Mary on the plaveround? Notice that there are no correct answers o
these questions, However, the researcher must decide what is going to be meant by each of the variables
in a particular study and be able 10 communicate those operational definitions to those whao will be
consumers of the research findings,

Tahle 5.1 contains both dictionary definitions and operational definitions of some common Terms.
Mg that in each case, the operational definition refers to events that are observable or events that can

eadily be made observable, Note further that the definition s very specific rather than gencral,
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Dictionary and Operational Definitions of Several Terms Commonly Used

by Psychologists

:I'-rlr q'.u;h |.1'rr|.-.'|.'|'|l:. ather |1|'|:rg|:i.-::|r|i| ;|:-Fi:1 il'i-::-m e p-.l:-;-:-ﬂ':l-:

TERH DICTIONARY DEFINITION JPFERATIONAL DEFINITIDN
Punichment Harsh or injoricus treatment for an Presentation of 3 millismp shock for 3
affense second following cectain (specified ) behavios
Liearm g ."LL'\I:LLIIFII'I_E krlml.f]-uﬂgu or skill I':|:|u.ng£ m kehavioe [spul:l I-_l.' kind of
behawior) as o funciaon of pracice
.'L'lx':nr]' Stare of bang uneusy, upgr:rlwnmw. Sweat gland actwaty {amount], heare rate
o worried farmwunt), plysaological changes (specity),

:L'll-rL-TrruIL"J anxiety on ascale ot 1m 7

Teelligence Abiliey tor learn or wnderstand from Beore on the Stanford-Binet Ineligence

ERPETIETINE Testy soore o the Wechaler Intelligene Sealke
fur Childmen

Thirst Destressful Feeling coused by 4 desire or Eighteen hours (or other valoe) saithour
need for water ACOCss o waker

Bleep Recurring conditon of rest, no consciom bpecifa brain wave frequencies (EEG) for
thoughe, eyes chsed, ofe. different deop stages

Coualt A p:i.n!'ul !'|:I:'|i.|1_|.: |.|l'=l:'|I!'-|:l:|.1:r|.l..||.'|1 Seore on & pcrsa::-lu“[:l. LvETLLary, nelf-

repnarted :_uui|: om & scale of 100 1

The feature that determines whether a particular definition is more useful than another is whether it allows
us 1o discover meaningiul laws abeut behavior, Some will, amd some will nod, Those definiions i are
helpful to our uederstanding of behavier will be retained: those that do noet will be discarded. The first
step in the life of a concept is 1o define it in cleady umambiguons, observable terms, It then may or may
nal be useful, IF the concept of mielligence were defined as “the distance between the ears,” or “the
circumferemce of the head,” its meaning would be clear, but it 15 very doubtful that it would ever becoms
uzeful

Let™s look at one additional point before leaving the topic of definitions, An operational definition, or
wny other Kind of definiticn, is dot an explanation, When definitions are unintentionally used ag
explanations, we label them as tautological or circular reasoning, Circular reasoning has linle valee, A
definition doesn’t explain behavior or provide you with information that will, in and of iself, help in
understanding behavior. It is a necessary step in discovering lawtul relations, but it is only one side of o
pwo-siced Taw, To explain hehavior, two independent (different) types of observation are RECessy: one is
observations that relate to the independent vanable (variable manipulated by the experimemier or
“eause ), and the second s observations that relae 1o the dependen vanable (behavior of pamcipant or
“gffect’). When the relationship between the independent and dependent variables is predictable, we say
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that we have a fawful relationship, A circular argoment uses only one side of the relatonship—only one
of these ohservations, For example, suppose we obeerve two children fighting with each other (body
contact with intent to harm), We may be tempted to say they are fighting because they are hostile
children, because hostility Feads mo fighting. To this point, we have not explained anything, All we have is
an operational definition of hosility as fighting behavior, Our angement would be a tantology (circulars if
we said that the children are fighting because they are hostile and then said that we know that they are
hostile becanse they are fighting. To avoid circularity and to explain the behavior, we would have 1o
define hostility and fighting independently and show that the operations foe defining hostility do in fact
give rise o fighting,

Tautelogical reasoning vccurs with o higher Ireguency than it should, For example, 11 35 1o
ancommen o hear the stalement “Tndividuals wiw commit suicide are mentally il To the queston
“How do you knew they are mentally 107 the response is often “Because they commitied suicide,”
Another common tantodogy refers o musical ability. For example. it is said “Individuals who play the
Pl well do se because they have musical ability.” To the qoestion “How do vou know they have
miuisical ability ™ the response is “Becawse they play the piano well,” Another example is “Tndividuals
drink excessively because they are alcoholics, We know that they are alcoholics becanse they drink
excessvely” We repeat, tautological arguments do not advance our knowledge. To avoid circulanty in
ol last example, we woukd have to define what we mean by “drinks excessively™ and then identify the
factors thar give nse to dnnking excessively—for example, genetics, specific early experiences, or

siressiul events. We then would have an explanation for the drnking,

Numbers and Precision

As noted earlier, measurement scales are important becarse they allow us o ransform or substilote
precise numbers for imprecise words. We are restricted in what we can do with words but less so with
numbers. Numbers permit us to perform cerlam activities and operations that words do not. In many
instances, nuwmbers permit us o add, multply, divide, or subtruct. They also permit the use of varous
statistical procedures. These statistics, in turn, result in greater precision and objectivity in describing
behavior or other phenomena. At a minimum, we know that the numbers 1, 2. 3. 4, and s0 on, when
gpplied to the frequency of eccurrence of any cvent, mean that 4 instances are more than 3, which in tum
are more than 2, and so on, Contrast numbers with words such as freguentiy, often, o mamy Hmey, Does
an event ocowring freguently oeour a greater or fewer number of tmes than an event ocoumng eften” 1t
may be true that a given individual wses the two 1erms freguenitfv and affen consistently across silwations;
gnother individual may also use the two terms consstently, but in reverse order, The result would be con-

fusion.



The use of numbers rather than words increases our precision in communicating in other ways also
Finer distinctions (discnminations) can often be achieved with numbers i the distinctions can be made
reliably. Instead of saving & cenain behavior was either present or absent, or occurred with high, medium,
oF kow fregueney, numbers permit us o say, more precisely, how frequently the hehavior occurmed. Waords
are often oo few in number 1o allow us o express finer distnctions,

Our number system is an abstract system of symbols that has littke meaning in and of iself, It
hecomes meaningful when it becomes involved in measurement. As noted earlier, measurement is the
process of assigning numbers 1o objects and events in accordance with a set of rules, To grasp the full
impact of measurement, we need o undersiand the concept of a measurement scale, There are severl
dilferent kinds of scales; nominal, ordinal, mierval, and ratie, The distinction among scales becomes of
particular importance when we conduct statistical analyses of data, Underdying statistical tests are various
assuingtions, including thase relating 1o the scale of measurement. I obeer words, the scale of

measurement for a variable can determine the nwost appropriate tvpe of statistical analvsis of the data.

Scales of Measurement

Nonminal Scale

There has been some disapreement among experts whether o nominal scale should even be described oz n
scabe. Most would agree that it should. The Fact is that we do name things, and this naming permms us 1o
do other things as a resull. The word meminagl 5 denved from the Latin word for name. With @ nominal
scale, numbers are assigned W objects or events simply for ientification purposes. For example,
particrpants in vinous sporis have numbers on therr jerseys that gquickly allow spectators, referees, and
commentators 1w identify them. This identification is the sole purpose of the numbers. Performing
artthmetic operations on these numbers, such os additon, subtraction, mulipheation, o division, would
not make any sense. The numbers do not indicate more or less of any quantity. A baseball plaver with the
number T on his back does not necessarily have more of something than a player identified by the number
1. Other examples include your social security number, vour driver's license number, or vour credit cand
number, Labeling or naming allows us to make gualitative distinctions or 10 categorize and then count the
requency of persons, objects, or things m each category. This activity can be very useful. For example, in
any given votng year, we could label or name individuals as Democrat or Republican, Liberal or
Conservative, and then count frequencies for the purpose of predicting voting outcomes. Other examples
of mominal scales used for identifying and categornzang are male—female, viokent show—nonviclent show,
and punishment—reward. A% vou will see later, a chi-sguare statistic 15 appropnate for data denved from a

categorical (neminal) scale,
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{hridinal Scale

T

An ordinal seale allows us to rank-order events, Onginal numbers are assigned 1o the order, such as first,

second, third, and so on, For example, we might determine that runners in a race finished in a particular
order. and this order would provide us with useful information. We woold know that the runmer tinishing

first {assigned a value of 1) ran the distance faster than the runner finishing second {assigned a value of

2), that the second-place finisher ran fasier than the third-place finisher (assigned a value of 3), and 20 on,

However, we would not know how much faster the first ranner was than the second-place runner, or the
second compared with the third, The difference between the first- and second-place runners may have
been a Traction of a secomd, or il could have been several seconds, Simlarly, the dilference belween the
second- and third-place runners conld have been very small or very large. An ordinal scale does not
CONVEY precise quantitative Informaion. With an ordingl scile, we know the rank order, bur we do s
have anv idea of the distance or interval between the rnkings. Some other examples of ordinal scales are
grades such as A "B, “C "IN and "FT scores given in erms of high. medism, and bew; binh order
in terms of firsthorn, secomd-hom, or Later-horm; & Bist of examination scores from highest o lowest a lise
of job candidates ranked from high o low; and a lis of the ten best-dressed persens,

What about ihe common vze of Likert-tvpe scales in behavioral research For example, a researcher

may pose & question o a teacher as follows,

How aggressive has Johnny been in your classroom this week?
Mot st all Somewhal Very
| 2 3 4 ¥

Although most psychological scales are probably ordinal, psyvchologists assume that many of the scales
have equal infervals and act accordingly. In other words, the difference in level of aggression hetween a
score of 1 and a score of 2 is about the same as the difference in level of aggression between a score of 2
and a score of 3, and so on. Many rescarchers believe that these scales do approximate equality of
intervals reasonably well, and it is unlikely that this assumption will lead 10 serious difficuliies in

interpreting our findings,

Inrerval Scale
When we can specify both the order of evenis and the distance between evenrs, we have an interval
scale. The distance between any (wo intervals on this type of scale is equal throughout the scale, The

central shorcoming of an interval scale is its lick of an absolute 2ero point—a location where the user
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can sav that there is a complete absence of the variable being measured, This tvpe of scale often has an
arbitrary zerd point, somelimes called an anchor pednd. An example may make clear the difference
between an arbitrary zero point and an absolute zere point, Scores on intelligence tests are considered 1o
he on an interval scale, Wirth imelligence test scores, the anchor point is set at & mean 10 value of 100
with a standard deviation (SD) of 15, A score of 115 is just as far above the mean (one SD) as a score of
85 is below the mean (one 513}, Because we have a relative zero point and not an absolute one, we cannot
say that 4 person with an 10) of 1200 is twice as intelligent as & person with an [0 of 60, It is simply not
meaningful to do so. Some additional examples of interval scales are bath the centigrade and Fahrenbein
scales of temperaure, altitude {zero is sea level rather than the center of the earth), anid scores ona

depression scale or an ansiely scale, Students ofien confuse histormcal e, Is the year 20060 fwice as old

a5 the year 10007 The answer is mo. Why?

Reatio Scale

A ratbo sealke has a number of properties thiat the others do o, With raio scales, we can idemily rank
order, equal intervals, omd equal ralice—iwo nmes a5 much, one-half s much, Ratios can be determined
because the zere point is absoluie, a tee ancher—ithe complete absence of a property. Zero weight or
height means the complete absence of waight or beight, A 1D-pound person has one-half the weight of a
200-pound person and twice the weight of a S0-pound person, We can say these things becanse we know
that the starming poims for these dimensions or measures is 0. 10 is imporant to natice that i is not
necessary For any research panicipans to obtain-a score of 0, only that it exists on the scale, Obviously no
research participant would receive a weight score of 0!

A ratio scale is common when the researcher is counting the number of events, For example, vou
might measure a child’s aggressive behavior by counting the number of times that the child inflicts
physical harm on another person during a one-week observation period. Clearly, 10 incidents would be
pwice a5 many as 3, and 0 incidents would represent the absence of the variable you arc measoring.
Frequency counts that represent the number of times that a particular event occurred are a common
example of measurement on & ratio scale, But be careful not o confuse this wse of fregeency with the use
of fregueency as a summary statistic for data measured onoa nominal scale (how many Gnes observations
fit a pamicukar category),

Table 5.2 provides additional examples of esch scale of measurément.
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Label or conegory

Examples of Variables for Each Scale of Measurement

Tvpe of disorder (schizophrenia, depression, amdey)
Relhigions affiliarion inooe, Carholic, Provesane, Jewmby, ocher)
Rogion ot the country {Mortheast, Midwes, Southwest, vte.)
E_l.'l: alar I:|!l|'|.u', Bircaidi, |:|u.'.'.d,grL1.11.}

Flavor of 1ce erenm (vanlle, chocolate, srawherry)

Tpe of reanforcer (food, water, money, compliment}
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:

I':qu..:i intervals

Abcnlite 2o

Crpdimal L'ul.'lege elmeibcuton (freshmaon, m'|.1'|1.-|:lrr|u1'e. RN, serior )

Rink order Cirade on o e (A, B, C, I F)
Matsoal ranking of a sports team (Vs 2nd, 3o, dth, Sth, e
Renction timie {fastest, 2nd fastest, 3nd fstest, 4th fastest, ote.)
Intensiny of light (very brighr, bright, dim, none)
Agee classificasion fehild, teen, youngraculr, sdulr, older acdule)

Interyal [ifference betwesn the mean test soore gl ewch student s seore

Rank crder Seoreon the Beck Anxiety Scale [zoores range from @ to 44, but note that
i seore of U does mot represent o mmplete absence of anxiery)

: Score on a Likere-type scale (1, 2,3, 4.5, 6, 7)

Equul intervals Temperature meassared m degrees Celsius or degeroes Fabirenheit
"r‘r'uighf [‘|'I.I1!Iﬂ.11"'l'.‘|:l CiT 5 e n:.ilc not cahbrated fo zem

Rario Mumber of college credits compleged

REank order Svunmber of COPrerT answers on o Test

Muambrer of total ponnLs goored n o scason 1.*!.' & Spws: [eam
Raaction Timr.- rrl.unnn'r:d v rmillliseconds
Intensity of lighr measered n lumens

2 ;
A pereans ape messired in vears

Determining the scale of measurement for a variabde is ofien a challenging task for students learning

ahout behavioral research, Ome technigque that you may find useful is to remember three questions and use
the decision tree stwwn in Figure 3.1,



Cluastion 1
ls there any order to the numbers?

lh:u:u Yas

Cuastion 2
Maorminal Ara there equal intervais batweean
Soale adjacent numbears?
Mo Yasg
Ciuastion 3
Cirdinal l= thare an abaolute zem?
Soale
iNU Yas

Interval Hatio
Scale Seala

Figure 5.1 Decision tree to determine the appropriste scale of measurement.

Validity of Measurement

Two imponant concepts relate to the measuring instruments that we use: validity and reliability. In a
general sense, validity refers (o whether the measunng instrumen! does what iU s intended 1o do, axd
reliability refers fo howr consistently it dows so. It s crbical that our measurements of vanables be both
vahd and relinble. If they are not, then we cannol be sure of whal we are messunng.

The validity and reliability of a test are established by evidence. Does the SAT (Scholastic Apttude
Test) measure students” ability to do academic work (question of validity ). and if so, how consistently
does it do so {question of reliabidity)? Do those students sconng high on the SAT perform predectably
better in college than those scoring low (validity )7 If a stedent ook the SAT today and then again six
months from teday, would the score on the two performances be similar {reliobility)? We should note tha
a test may be highly reliable, but if it does not relate w our behavior of mterest (validity L it 15 oseless for
predicting that behavior, The length of the big e can be measured with & high degree of consistency, bul

it 15 unlikely to be a vahid predictor of academic success. We can messune many things very reliably, but



unless they enter into meaningful behavioral relationships (lawful relationships), they are nat useful
Thus, we can achieve reliability without hasing validity, However, the reverse is nof possible. In order o
be valid. a measure must be reliable.,

Let us look af five eypes of validity that are commeonly distinguished; comtent validity, face validity,
concurrent validity, predictive validity, and construct validity (see Figure 5.2). Content validity and face
validiey relate 10 1esis of current knowledge and skills, whereas predictive validity relates to future
performance on a job or task. Concurrent validity assesses similarity o other current measures, and con-

struct vahidity deals with evaluating theoretical terms,

Face Content
Validity Validity
Measureamens Measursments

gppear to drawn from the
rmeasurs what COUrss or
5 intended program materal
Validity
Are you -
mEasuring what
you believe
Yo are
measunng?

Concurrent Predictive
Validity Validity
Meazuremeant |5 Measuremesnt

simikar o ather prechots
astablished h 4 some targat
measurements Construct behavior.
Validity
Serees of
measurements
that supports a
paychological
cancept by
precicting
aparationally
detinad behawor

Figure 5.2 Ways to assess validity.



Content Validity

With content validity, we are interested in assessing current performance rither than predicting future
performance. A test is constructed to measure whether participants in a program have mastered the
contents of ihe program, Course examinations—whether midierm, finals, or some other kind—deal with
content validity. Developers of social programs thai require training of personnel are concermed ahout the
effectiveness of the training. Thus, they frequently rely on content validity, Content walidiry is achieved
Iy comsriciing o test droent divectly from materiad in a progeaet o cowrse, Thete can be disagreements
regarding the representativeness of the test materials, For example, studenis taking an exam sometimes
commplain that i did pot cover the malemal they were required o reml, 1T thes were true, the exam would be
bow im content validiy, Although nod always possible, we could assure represenfativeness by constructing
a complete lstof the content Tor the program of course and then selecting test items randomly from the

matersal, Thus. content validity is based on prior considerations about what content will be included

Face Validity

Face validity is similar to content validity, but it is desermined affer the test is constucied, We ask
oairselves whether or not the fest appears, on the face of i, to measure what we infend it to measure, 7 the
test is known o have content validity, face validity can be assumed, However, it does not work in reverse
direction; that 15, face validity does not ensiure content validity, The face validity of an exam in research
metivds would be high if the questions appeared to deal with research methods. However, without actwal
knowledge of the course materials. there would ba no assurance that the questions were representative of

the actual course material,

Concurrent Validity

Offten, we measure psychological constructs for which there is a lomg history of investigation. Such
constructs inchide intelligence, aggression, fear, attention, depression, anxiety, and many others. One way
t assess the validiy of our instrument is to determine whether it has concurrent validity—that is,
whether it provides measurements that are similar to those peovided by other instruments. previously
established as valid, designed o measure the same consiuct, 15 owr new measure of aggression resulls in
seofes that are the same as oF similar to those found with a traditional measure of aggression. then we can
be regsonably confident that we are measuring the same constrmet. For example, if the authors developed
anew Lammers=Badia Depression Scale, we would weant individualz vo complese our instrument and also

i complete an estabiizhed instrument such as the Beck Depression Inventory (BDM), 15 our scale in fact
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measures depression, then individuals who score high {depressed) on our scale owghit o score high on the
BT as well

Predictive Vialidiry

Predictive validity, also called critenon validity, is often used in program evaluation studies and is very
suitable for applied research. Essentially. & test is constructed and developed for the purpose of predicting
somme form of behavior, For example, score on the SAT (the predictor) i moderately correlated with
academic performance in college (the eriterion). Knowing this relationship and an individual’s seore gives
us a better idea of how a student will perform in college than we would have in the absence of this
information, The higher the correlation between the cnterion amd the predicior, the greater the prediciive
validiey. Indeed. if the correlation is perfect ( L00), the prediction is also perfect. However, most of the
time cormelations are only modest, somewhere berween .30 and 60, Mevenheless, they are considered
useful. It is very difficult to construct a good predictor measure; il is also very difficult to obiain a good

CTIErie measire,

Constract Validity
Construct validity is one of the mosi imporiant and also the most difficull fo understand, We can only
touch wpon it here, Construct validity is especially impontant for the constrmection of theories, Researchers
create theoretical constructs 1o better understand. explain, and predict behavior, Many hypotheses thar are
tesied in rezearch are derived from consirwcts, or theories of behavior, The consiruct or theory predicis
how people should behave under cartain conditions. The degree to which the resulis suppor the theory is
a measure of construct validity, Examples of some constructs are frustration, aggression, modivation,
learming, fear, hopelessness, creativity, and intelligence. Constructs are created by describing the
procedures for measuring them. If the instrument for measuning them assists us in understanding and
predicting behavior, they are considercd valid. 11 they do not serve these purposes, their validity is
rejected, Notice how constructs are related to the notion of operational definitions discussed at the
beginning of this chapier. Consimucts are general tenms that can be operationally defimed in different ways,
For example, the construct of ageression could be operationally defined as the numbser of behaviors that
lead 1o physical harm, or it coukl be defined as the number of phvaical and verbal threats. This, 3
CORSIFECE altemprs o summarize of explain a set of operational definitions.

Consiruct validity asks whether 8 particular measure aciually measures the construct that it is
intended o measure, Establishing construet validity involves several steps, Generally, the researcher or

theorist designs a test and specifies what it is intended to mweaisare. The test is then tied to, or relased 1o,



the relevant theory. Then predictions are made that relate behavior to the st scores, Finally, data are
gathered o ascertaan whether the predictions are confirmed.

Let's consider two related examples of psychological constructs and how construct validity was
assessed. In the fate 1960s, Martin Seligman conducted a series of studies with dogs that fed him o
develap the psychological constrect of leamed helplessness. He abserved that dogs that had been exposed
tor situations in which they could not avoid an unpleasant event would, in [ater situations, not even attempt
o remaove or avoid @n unpleasant event even when it was possible (Seligman & Maier, 1967). This
finding led o the hyvpobesis (theory ) that early lack of comtrel over environmental events can be
debilitating, both cognitively and physiologically. That is, when individuals are subjected to aversive
environmental events ever which they have ne conirel, the result is leamed helplessness, which will be
reflected in impaired leaming, reduced levels of moetivation, peor performance, and physielogical
deterioration, An exiensive seres of stedies in other animal species (including humans) since the Lae
19605 supports the motion that the constroct of learnsed helplessness (predictor) does lead 1o behavioral
evidences of impaired leaming, motivation, and s0 e (eriterion). This correlation berween the predicior
and the criterion provides evidence of consiruct validity, Tn more recent vears, Selizman has developed
the related construct of learned opiimism (Seligman, 1998) and the Seligman Aftributional Sivie
Cuesfionnaire (3ASD (o measure opimism, The consnect validity of leamed oplimisam has been
demonstrated in numereus studies freponed 1o be over SO0 that show a relatonship between optimism
scores on the SASC) (predictor) and mensures of suecess, performance, motiivation, and physical well-
heing (criterion variables), Again, such research evidence suppons the notion that the psvehological
comstruct of optimism is useful in understanding, explaining, and predicting behavior.

What we are suggesting through these examples is that constrects reflect bazic behavioral processes,
If learned helplessness and learned optimism exist, then certain behaviors should follow. 1 our
expectations are confirmed a number of times in a vanety of seitings, our constract is useful—that is,
valid, Usually, many studics are necessary (0 demonsirate construct validity, With time and continued
research, both the constrect and the theory wsually undergo a series of modifications and become more
refinesk.

Before tuming o the issue of reliability, take a look at the box “Thinking Crtically About Everyday

Information” and review several concepis presemed thus B in the chapter,



Thinking Critically About Everyday Information: Understanding Sleep Apnea

What follows is an article that appeared in the Mew ¥Vork Times newspaper

John Holman of 5t. Paul is a very busy man. and he was not accastomed to having to “let things
g0 becavse be was 100 tired to do them. But tred he was; tired droving to and from work, tired
durimg the day at the warehouse company be runs, oo tred some days 1o play his beloved game
of ennis after work, and really tired in the evening—in bed by B34 to arise al 6.

But Mr, Holman, an average-size 67-vear-obd, did nothing abowt hes fotigoe until hes wife,
Maorna, threaiened w move ool of their bedroom beciuce his snonng was keeping ber awake. NI
was ghe who suggested that be might have sleep apnea. With it, breathing stops, often for a
minute or longer, someiimes hundreds of times a night and resumes each time wath o loud snort or
s, Bocat his wife"s urging, Mr, Holman spent o might in the sleep laboratery sl Abbaon
Morthwestiem Hospital in Minncapolis, Her suspicions were confinmed, Mr, Holman now sleeps
with a device that assists his breathing, and both he and his wife. whe feared he would fall esleep
while draving and Kill himsell or somemxe else, are feeling a lot better,

The Muional Institutes of Health estimates thai as many as 1S million Americans, G percent
of the stion, have skeep apne. After the proliferaton of sleep centers around the country ansd
preater awnneness of the condition, the dagnosis of sleep apnes increased twelveloll] from 1950
iy 19498,

Sl experts estimate tat fewer tian 10 percent of peaple who have 10 are aware of 1L Az a4
resuli, they risk their health and their lives and possibly the lives of others,

Sleep npnea i a disorder that occurs only in skeep and more in REM (rapid eve movement) sleep
than in the other stages of sleep, When this disorder iz present, the individual siops breathing during sleep
for 10 seconds or longer but can breathe normally when awake. Cessation of breathing may occur
hundreds of times dunng the night, with no memory of it in the moming. To determine whether the
dizorder is present requires the imdividual te spend & nighe at a sleep disorders clinic where brain waves
(EEG) and respiratory activity can be menitored using a polygraph machine, The EEG pattern reveals
when the individual is asleep, how long 1t takes the person to fall asleep, and the various sleep stages that
he or she passes through during the night. Measurement of respiration reveals how frequently an
mdividual has stopped breathing and for how long. Respiration is measured in two ways during the night.
One 15 with sensors near the nose and mouth © measure airflow. The second way 1= with a respiritory belt
attached to diaphragmechest 10 measure breathing effort. People with sleep apnea wake up very tired in
the morming and are very steepy all day long, They frequently fall asleep while driving, watching
televisaon, reading, or sitting in a meeting. As mentioned, they are unaware that they have sleep apnea,
even though they may have awakened hundreds of times during the night. The most prominent sympioms
are daytime sleepiness, mood changes, and irmitability, If the condition is left untreated, other health
problems emerge.

Effective ireatments for sleep apnea are available. Anv effective treatment would have o address the
symptoms noted. One wav that slegpiness is measured is with a self-rating scale, Similar rating scales are
used for mood changes and imtabdlity. Consider the [ellowing questions:

I5 sleep apnea a quantitative or quabitative event?
What Kind of measurement scale would be involved in measuning severity of sleep apnea?
What measurement scale would be involved it slecpiness, irritability, and mood were ezch rated on a
selfreport scale from 1 to 10 0] = motan all sleepy, 100 = extremely sheapy)?

*  In nddition to a self-report assessment of slecpiness, can you think of another way to operationally
define sleepiness that would be less subjective (perhaps on a matio scale)?

*  How might you show concurrent validity for the psychological construct of sleepiness?




*  How mighl you show prcliliuiﬂ: validity Tor the psychologcal construct ol sleepiness?

SOURCE: Jane E, Brody, "Sleep Apnea: A Moisy but Often Invisible Threat,” New Yok Times, |7
September 2002, p. FT. Copyright 2002 The New York Times Company.

Reliability of Measurement

A measuring instrument is reliable it measurements recomded at different times give similar resulis. Ofb-
viously, we would not want to use a measuring mstrument if it did not give similar results under similar
circumstances. Consistency 15 imperative if we are 1o obrain wseful data As we have previously noted,
reliability is a necessary but not 4 sufficient condition for validity. Information regarding test reliability
should be available for every test or measere, This information should specify the extent of the reliability,
incleding the type of reliability and the conditions under which it was obtained. Reliability estimates are
expressed in terms of a correlation cocfficient and, therefore, are not all-or-none seores. As we noted,
pomelations can vary from =10t L0, bat most reliability coefficients remain in the 0.0 to 1.0 range.

The upper limits of & test of reliability are established by the similarity of items i terms of what they
have in common (ineritem comelation) and the number of items on the test. Ax long as the test items
provide independent measures of the same construct, the larger the number of ilems on & test, the more
reliable the test will be. This notion is reflected in the way many sports championships are defermined {as
in baschall, basketball, and hockeyy, using a series of several games rather than jist one. On any given
day. a weaker team may defeat a stronger team, but it is unlikely that a weaker team will consistently bheat
& stronger team, Similarly, witness the Clympic decathlon. It is & contest in which an sthicte muost take
part in ten events. Consider another example. A course in psychology at the end of the term may have
available 140K questions that could be used on the final exam. The final exam will be constructed by
sampling these items. A sample of only 5 items would be too few for relishility purposes. As we added
items, our reliability would increase rapidly, but beyond a certain point, reached rather quickly, adding
more items would add very little to oar reliability. Thus, a 50-item test would be considerably more
reliable than a 5-item test.

For those interested in purswing this notion further, an estimate of reliability that considers both
interitem comelation and the number of items on a test is referred to as the coefficient aipfua or the Kder
Richoardson Metogd. Among other things, this method will allos vou 1o determine the number of items
needed to achieve a given value of reliability,

MNext, we discuss three specific methods to assess reliability (see Figure 3.3)
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Figure 5.3 Ways to assess reliability.

Tesi—Retest Reliability

Dine ohvious wiy to determmine the reliabiliny of o test s to sdmimster the same et twice o the same
individual. To estabhish test=retesi reliability, we administer the identical test a second time, usually
after woweek or two has gone by, We then caloulate o correlation coeffcient for the first and second est
scores, The time interval between the teats must be specified becavse refest correlations decrease as the
fimte interval between tests increases, Some problems with this procedure relate o possible practice
effects. Also, if the interval between the tests is very shor, the individual may be able to remember
previaus answers given the Tmst ime, and the scores between the two sets of test scores would not be
independent.

Take a ook at the scores shoown in Table 5.3, These scores represent a test-retest assessment for two
different tests. Although hgh esi—retsst rehability (e = 0.98) suzeests that both instnements are relatively
free of measurement ermor, care should be taken in interpreting this coefficient. It is evident in Table 5.3
that high reliability does not mean that an individoual's Orst and second scores are nearly the same; this

may or may mo be the case, Glancing over the pairs of scores Tor Test A, you do get the impression that



the individieals scored similarly on both test adminisirations. However, glancing over the pairs of scores
for Test B, you can see that the similarity in scores s miusch less and that, overall, the scores on the second
adminsstration are higher, Becavse test—retest reliability is derived through a comelational analysis, the
strength of the relationship depends upon the similarity in rank order on the firse and secomd test distribu-
ticns—that is, whether the individual was first, second, third, and so on, on the two distribugions of test
scores, In this regard, fesi-retest reliability is a relative measure. It is possible o have high 1esi-retest
reliability and vet have different absolute scores on the first and second testing. Althongh this situation is

unusual, the occurrence of some significant event between the two test administrations could case a shif

in sCores,
Test-Retest Reliability Coefficients for Two Different Tests
TEST A TEsT B
TEST TAKER 1st Administration  2nd Administraton | Tst Adminstraton  Zed Admisisooation
Fyan 76 78 76 K7
Heth 24 83 a4 g3
Brandi 85 LE 85 tig
Chandler &7 (8] g FiE
Joh 86 59 8 g
Mary a2 o 2 1060
Lliisey 71 EE] 7l 54
Mima 54 53 1 6
Ay ] Bl &3 [
= 008 r={LYE

We also want to comment on low test—retest reliability, Low reliability does not always suggest a faulty
measuring insirument. I a significant event occurs between the two test administrations for some of the
test takers but not all, then low test—retest reliability may result. For example, a therapy or training
progrem fora reading disability may take place between the first and second testing periods. 1f those with
the greatest disahility showed the greatest improvement, then this would lower test—retest reliability.
However, if no deliberate effort to change the condition of individusls was made and only & shon period
of time intervened between the first and second tests, then low test—retest reliability is most likely due 1o a

faulty measuring instrument.



Alernate Form Reliability

Some of the difficuliies with the test-retest procedure can be avolded by using alternate form reliability.
With thiz method, an individual is tested on one form of the fest (Form A) and then again on a comparable
secomd form (Form B ). Again, a correlation coefficient is computed between the scores on Forms A and
B. The period of time between the two tests is usually a week or two, although this time varies
considerably, Usually, the two forms contain the same number of items and cover similar content,
Alternate form rehability is vsed more frequeently than rest—setest reliability because it has fewer

associated problems, including o substantial reduction in practice effects,

Split-Half Reliablity

Oinly a single west session i involved when using the method of split-hall reliability. Two scores Tor each
individual are obtained by splitting the est into comparable halves. This 1= usually achieved by assizning
odd-numbered items 1w one foro and even-numbered tems (o the odher (odd-even split), Generally, this
method is nol preferred over others becanse the scores on the two halves are not independent. To
illustrate, if a st taker is "spaced out™ while 1aking the sesi, both seores will be depressed, With a
sufficient number of instances of this sor, a spunously high correlation will result, and the reliabality will

appear to be higher than it really is,

Factors That Affecr Reliability

A mumber of factors can lower the reliability of a test. Within a testing period, individuals may become
upset or ill, or they may misread the question, make a clerical error when recording an answer, o7 guess al
the answer. Between testing sessions, an individoal may change, there may be differences betwieen the
two tests (alternaie form), or scoring criteria may change. It is also important to remember that reliability
is measured using corrclation coefficients. Ooe facter than can reduce comelations is & restricted range of
scores on one or both variables, A restricted range of scores can result from a testing instrument that does
not alkow a variety of possible scores or from testing samples of individeals who all score very similarly
o the instrument {either very high or very low). For example. you would oot want 1o assess the reliability
of & depression scale by using a sample of suicidal individuwals!

Experimental procedures are availahle to address these factors that atfect reliability. In addition to
selecting an appropriate sample of research participants, researchers can reduce measurement
error and improve reliability by writing the items carcfully. They should follow a standardized
procedure for giving the test so that testing conditions are very similar, They shoald state

nstructions clearly so that they are easily understood. Finally, they should use objective scoring
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procedures to avoid error due o subjectivity and changing criteria. We should also restate that
longer tests (given the same interiter correlation) are more reliable than shorter tests. Obviously,
when new tests are being constructed, considerable “pilot testing” (preliminary selection of
items, testing, revising) is necessary before a useful mstrument can be developed.

Acceptable reliability levels depend on what the test is used for. For basic research purposes,
reliabilities of approximately .70 are not uncommaon, but correlations of (80 or higher are considerad
desirable. To obiain higher estimates of reliability requires consideralle effort in selecting flems,
standardizing the procedure, and administering and scoring the test. For applied problems dealing with
social issucs such as placement in a retraining program or a special class, or for awards, measurement
error must be minimized. Under these and similar circumstances, reliability coefficients less than .90 are
usually nm accemahle,

We should note that this discussion has focused on the reliability of testing instruments, Often in
behavioral research, human observers record behavior, and their ohservations provide the dara for
analysis, The reliability of researcher observalions is also an important issue and involves the degree to
which multiple observers record the same observations, This nodion of interobserver agreement (interrater

reliability) will be discussed in the next chapter, along with other ssues of observation,

Case Analvsis

Universities continually examine ways 1o increase the academic success of thedr studems, One factor may
be the level of emphisis on academics i the stedent's Tife, Thus, viou believe thaot students wha
expenence an out-of-class living environment that emphosizes academics will be more successiul in
college. Your umiversily hos several housing options Tor incoming freshmen. You work with the housing
office 1o assign some freshmen 1o five in off-campus apariments, some freshmen to live in on-campus
residence halls, and some freshmen w hve in on-campas residence balls colled ressdentiol colleges. These
residential colleges emphasize academics by having faculty live in the resideace hall, by bolding classes
in the residence hall, by sreating o peer wtoring system m the residence hall, and by creating o program of
activities that revolve arcund academics. At the end of their freshiman vear, vou assess the students” study
skills and grade point average. You assess study skills by asking the students 63 trueffalse questions
related o actions and amitedes ward swdving, The stady habits score is the number of questons

answered positively,

Critical Thinking Chrestions
1. Idenuly your independent vamableds).
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2. Idenfify your dependent variableis),

5 What is vour hypothesis?
4, What is vour eperational definition of academic emphasis?
5. What is vour operational definition of success in eollege?

. Your independent vanable 5 measured on what scale of measurement !

7. Sty skills are measured on what scale of measurement?

B, What criterion could be measured to supporn the predictive validity of the study habits instrument?
9. How would you test the seliability of the study habirs instrument?

(General Summary

Many of the concepls that we study in psychology are subject 10 different interpretations. Therefore, the
researcher must provide operstional definitions that define the vanables in specific and measurable terms,
For the purpose of analyss, the observations that are made must be assigned numerical values. These
numbers that result from the measurement process possess particular charocteristics defined by the scale
of measuremenl. Numbers on g nominal scale are simply labels with no grester-than or less-than gualities.
Numbers on an ordipal scale indicate greater than and less than, but do mo tell us how much grester or
less. Mumbers on an interval scale have equal intervals between adpscent numbers, but the scale has no
abaolute zero. A ratio scale bas order, egual mrervals, and an absolute zero,

Cluality research myvolves measurements that are valid amnd rehiable. Vilidity refers o conlidence that
you are measuring what you intended w measure, and reliability refers o consistency in your
measurements. Vahdity 15 composed of content vahdiy, Tece validity, concurrent vahdity, predictive
validity, and construct validity, Eeliability can be assessed with tesi—retest, aftermative forms, and split-
hall methods. Although all of these concepis may seem a bil tediouos, the sood resenrcher knows that
attention 1o them is directly related to confidence that the results will indeed answer the research question.

Mow that we understand some of the issues resarding the measurement of vanables, the next chapeer

will focus on the methods we wse 10 collect such dam

Detailed Summary

1. Measurement is a way of refining our observations so that we can assign numerical values to them.
Measurement requires precise definitions of psychological varigbles such as intelligence, anxiety,
altruism, hostility, love, alienation, aggression, guilt, reinforcement, frustration, and memory.

2. Operational definitions provide precision by defining psychological varizhles in terms of specitic

operations, For example, hunger could be defined as the number of calories consumed. Operational
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definitions are pseful when they allow us (o discover lawful relationships among variables,
Oiperational definitions, by themselves, are nod explanations. Using definitions as explanations resulis
in inappropriate tautobogical reasening,

The conversion of ohservations 1 numbers permits the use of mathematical operations o hetter
describe and analyze observations, The numbers that represent observations exist on one of four
scales of measurement: nominal, ordinal, interval, or ratio, The scale of measurement & iImporant
because it determines the tvpes of mathematical operations and statistical analvses that are
approphate.

On a nominal scale of measurement, numbers simply represent labels and have no quantitative
meaning { for example, rehgivus ailibamon ), Oo an oondinal scale of measurement, numbers represend
rank order but without egual intervals between adjacent numbers (for example. leter grade on a test).
An amerval scale has egual intervals between adjecent numbers bt no absolute 2ero (for example,
score o a Likert-tvpe scale). A ratio scale of measurement has equal intervals and an absolute zero
(lor example, number of comect S0 questions ),

Validity refers o whether the instrument measures what it is intended o measure, Validity can be
assessed In differem wavs,

Confent validity is the degree o which measurement items are drawn from the content of the coursie
of program (o be evaluated, Face validity is the degrez 1o which measurement items appear {on the
face of it) 1 accurately represent the content to be evaluated. Concorrent validity is the degree to
which measurements cormelate with measurements from an established (validated ) instrument.
Predictive validity is the degres to which measurements predict some target hehavior. Construet
validity is the degree to which measurements support a psychological concept that helps to explain
and predict behavior.

In order for measurements fo be valid, they must be reliable; that is; they should provide similar
resules wnder simalar circumstances.

Test-retest reliability 15 the degree to which measurements are similar when the same instrument is
administered a sccond time. Altemae form reliability is the degres o which megsuncmenis arc
similar when a comparable version of the instrumsent is administered. Split-half reliability is the
degree 1o which measurements are similar when differem halves of the same instrument ane
cogmpared.

Factors that can lower the reliability of & est include a restricted range of scores, feeling ill,
misreading questions, making clerical errors, geessing ar answers, changes i the test akers,

differences between two gsts tallernate form), or changes in scoring criteria
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Key Terms

alrermate form reliability
concurrent validity
cimestruct validity
comtent validity

face validicy

interval scale
measurement

nominal soale
operational definilion
ordinal scale

predictive validity

ratio scobe

rehiablily

split=half reliability
tutological (circular) reasoning
test-retest reliabaliny
validity

Review Questions / Exercises
1. Prowvide an operational detinition for each of the following vanables: hunger. reaction time, academic

success, collere vear (such as freshman or sophomaore), Tear, and type ol automobile.

=
¥

For eaxch of the vanables in question 1, descnbe the types of numbers that wouold be used to measure

these variables, and sdeninfy the approprigle scale of measurement.

3. Secarch a library database for a study that addresses the vahdity of an mstrument or constrmct,
Descnbe which methods were used 10 assess vahdity.

4. Secarch a library database for a study that addresses the reliability of an instrument. Descnbe which
methods were used to assess reliobility.

5. Invour own words, descnbe why validity and reliability of measurement are important in behavioral

research.
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Jean Piaget (18%6-198() was onc of the most influential researchers in the arca of developmental
psychology during the 20th century. Fiaget originally trained in the areas of biology and philosophy and
considered himself a "genetic epistemologist.” He was mainly interested in the biclogical influences on
"how we come (o know.” He believed that what distinguishes human beings from other animals is our
ability to do "abstract symbolic reasoning " Piaget's views are often compared with those of Ley
Vygotsky (1896-1934), who looked more to social interaction as the primary source of cognition and
behavior. This is somewhat similar to the distinctions made between Freud and Erikson in terms of the
development of personality. The writings of Piaget (e.g., 1972, 1000, see Piaget, Gruber, & Voneche)
and Vvgntsky (e.g Vypotsky, 1086; Vygotsky & Vypotsky, 1980), along with the work of John Dewey
(e.g., Dewey, 1997, 1997b), Jerome Bruner (e.g., 1966, 1974) and Ulrick Neisser (1967) form the basis
of the construgtivist theory of leaming and instruction.

While working in Binet's 10) test lab in Paris, Piaget became interested in how children think. He noticed
that young children's answers were qualitatively different than older children which suggested to him
that the younger ones were not dumber (a quantitative position since as they got older and had more
experiences they would get smarter) but, mstead, answered the questions differently than their older
peers beeause they thought differently.

‘There are two major aspects 10 his theory: the process of coming to know and the stages we move
through as we gradually acquire this ahility.

Process of Cognitive Development. As a biologist, Piaget was interested in how an organism adapts to
its environment (Piaget described as intelligence.} Behavior (adaptation to the environment) is
conirolled through mental organizations called schemes that the individual uses to represent the world
and designate action. This adaptation is driven by a biological drive to obtain balance between schemes
and the environment (equilibration).

Piaget hypothesized that infants are bom with schemes operating af bhirth that he called "reflexes." In
other animals, these reflexes control behavior throughout life. However, in human beings as the infant
uses these reflexes to adapt to the environment, these reflexes are quickly replaced with constructed
schemes.

Piaget described two processes used by the individual in its anempt to adapt: assimilation and
accomodation. Both of these processes are used thoughout life as the person increasingly adapts to the
cnvironment in a more complex manner.

Assimilation is the process of using or transforming the environment so that it can be placed in
preexisting cognitive structures. Accomodation 15 the process of changing cognitive strucheres in order
to accept something from the environment. Both processes are used simultaneously and alternately
throughout life. An example of assimilation would be when an infant vses a sucking schema that was

hutp:/fehiron. valdosts edu/whuitt'col/cogsys/piaget.himl 21 6/2006
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developed by sucking on a small bottle when attempting £o suck on a larger bottle. An example of
accomodation would be when the child needs to modify a sucking schema developed by sucking on a
pacifier to one that would be successful for sucking on a bottle,

As schemes become imcreasingly more complex (i.e., responsible for more complex behaviors) they are
termed structures. As one's structures become more complex, they are organized in a hierarchical
manner {i.e., from general to specific).

Stages of Cognitive Development. Plaget identified four stages in cognitive development:

1. Sensorimotor stage (Infancy). In this period (which has 6 stapes), intelligence is demonstrated
through motor activity without the use of symbols, Knowledge of the world 13 limated (but
developing) because its based on physical interactions / expeniences. Children acquire ohject
permanence at about 7 months of age (memory). Physical development {mobility) allows the child
to begin developing new intellectual abilities. Some symbuollic (langnage) abilities are developed
at the end of this stage.
Pre-operational stage (Toddler and Early Childhood). In this period (which has two substages),
intelligence is demonstrated through the use of symbols, language use matures, and memory and
imagination are developed, but thinking is done in a nonlogical, nonreversable manner, Egocentric
thinking predominates
3. Concrete operational stage ( Elementary and early adolescence). In this stage {characterized by 7
types of conservation: number, length, liquid, mass, weight, ares, volume), intellipence is
demonstarted through logical and systematic manipulation of symbols related to concrete objects,
Orperational thinking develops (mental actions that are reversible), Epocentric thought diminishes,
4. Formal operational stage (Adolescence and adulthood). In this stage, intelligence is
demoenstrated through the logical use of symbols related to abstract concepts. Farly in the period
there is a return to egocentric thought. Only 35% of high school graduates in industrialized
countries obtain formal operations; many people do not think formally during adulthood.

2

Many pre-school and primary programs are modeled on Piaget's theory, which, as stated previously,
developing interests of the child are two primary instructional technigues. It is recommended that
parents and teachers challenge the child's abilities, but NO'T present material or information that is too
far beyond the child's level. It is also recommended that teachers use a wide variety of conercte
experiences 1o help the child learn (e.g., use of manipulatives, working in groups to get experience
seeing from another's perspective, field tnps, etc).

Piaget's research methods were based primanly on case studies [they were deseriptive]. While some of
his ideas have been supported through more correlational and experimental methodologies, others have
not. For example, Piaget believed that biclogical development drives the movement from one cognitive
stage to the next. Data from cross-scctional studics of children in a variety of western culbures seem 1o
support this assertion for the stages of sensorimotor, preoperational, and concrede operations.
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However, data from similar cross-sectional studies of adolescents do not support the assertion that all
individuals will sutomatically move Lo the next cognitive stage as they biologically mature. Data from
adult populations provides essentially the same result; Between 30 to 35% of adulis attain the cognitive
development stage of formal operations {Kuhn, Langer, Kohiberg & Haan, 1977). For formal operations,
il appears that maturation establishes the basis, but 4 special environment 15 required for most
adolescents and adules 1o altain this stage.

hitp://chiron. valdosta.edu/whuitt/col/cogsys'paget. himl 2162006



' Educational Psychology Interactive: Cognitive Development Page 4 of 5

Attainment of Formal Operational

Thinking by High School Students

Sowrce: Renner and sthers € 19067

There are a number of specific examples of how o use Piagetian theory in teaching/leaming process.
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Intelligence

* Intelligence 1s  cognition  comprising
sensory, perceptual  associative and
relational knowledge. It 1s sum total of all
cognitive processes including coding of
information, planning, attention and
arousal.



Prior to Binet in 1895 intelligence was a
philosophical concept and could not be
estimated. Binet was interested to studying the
way individual differ from each other and
suggested testing for differences 1 their
intelligence. Test should be appropriate to
their background and occupation.



The aim of the Binet was to determine
qualitatively the mental ability at which a
child functions rather than to give to child a
number such as mental age.



« Intelligence Quotient was devised by William
Stern 1n 1912

« Binet said the 1.Q. could not reduce to sensory,
motor or perceptual process as Cattle and Galton
rather Binet stressed a core of intelligence consist
of more complex process as memory, imagery,
comprehension and judgment.



Binet’s complex set of qualities includes

The appreciation of a problem and the direction
of the mind towards 1ts execution.

The capacity for making the necessary
adaptation to reach on a definite end.

The power of self criticism: Judge well,
understand well, & reason well, attention and
adaptation.



Definition of Intelligence:

Binet and Simon (1905):

The essence of intelligence 1s to judge well, to
comprehend well, and to reason well.



Definition

American Psychologist M.L.Terman (1921)

“A person 1s intelligent 1in proportion as he 1s
able to carry on abstract thinking.



Definition

Wechsler :

Intelligence 1s a global capacity of an
individual to think rationally, to act
purposefully and to cope effectively with
the environment.



Definition

Anstey (1966)

“Capacity to utilize past experiences to solve
new problems.”



Gardner’s theory of multiple
intelligence:

Gardner’s theory 1s based on the 1dea that the
mind 1s not a holistic entity, but instead
consists of distinct, independent modules.

Gardner (1985) has described seven different
types of intelligence



Linguistic intelligence

used when reading, writing or comprehending
speech



Musical intelligence

used 1in musical appreciation, composition and
performance



Mathematical-logical intelligence

used 1n arithmetic, numerical calculation and
logical reasoning



Spatial intelligence

used 1n arranging objects spatially, as well as
in visual art and finding one’s way around



Bodily-kinesthetic intelligence

used in sport, dancing or simple everyday
movement and dexterity



Interpersonal intelligence

used in relating to others, interpreting social
signals and predicting social outcomes



Intrapersonal intelligence

used in understanding and predicting one’s
own behaviour, and in identifying aspects of
the self and one’s own personality



Factors affecting intelligence

 Intelligence 1s an 1ll-defined, difficult to quantify
concept. Accordingly, the 1Q tests used to measure
intelligence provide only approximations of the
posited 'real' intelligence.

* In addition, a number of theoretically unrelated
properties are known to correlate with 1Q such as
race, gender etc., but since correlation does not
imply causation lhe true relationship between
these factors 1s uncertain.




Factors affecting 1Q

» Factors affecting I1Q may be divided into
biological and environmental.

Biological

» Evidence suggests that genetic variation has a
significant impact on 1Q, accounting for three
fourths 1n adults. Despite the high heritability of
IQ, few genes have been found to have a

substantial effect on 1Q, suggesting that 1Q 1s the
product of interaction between multiple genes.



Environmental

* Evidence suggests that family environmental
factors may have an effect upon childhood IQ,
accounting for up to a quarter of the variance. On
the other hand, b late adolescence this correlation
disappears. such that adoptive siblings are no more
similar 1n 1Q than strangers.

* Moreover, adoption studies indicate that, by
adulthood, adoptive siblings are no more similar in
[Q than strangers, while twins and full siblings
show an IQ correlation.



» Consequently, in the context of the nature
versus nature debate, the "nature"
component appears to be much more
important than the "nurture" component in

explaining IQ variance in the general
population.



Psychologists have attempted to wunderstand the structure of
intelligence for which they have formulated theories. Among the
important theories of intelligence, we shall study three of them.

*Spearman’s Two-Factor Theory

*Guilford’s Theory of Structure of Intellect (S. I Model)

*Thurston’s Group Factor Theory



2. Guildford’s Structure of Intelligence (SI Model)

J.P. Guilford developed a model of intelligence (1966) using factor
analysis. He outlines topography of the structure of intellect,
providing an integrated rationale for describing the many dimension
of intellectual performance. He suggests that there are three basic

parameters along which any imtellectual activity takes place. These
are:

1. Operations — the act of thinking

2. Contents — the terms in which we think, and

3. Products — the 1deas we come up with.

Guilford 1dentified 5 operations, 5 contents and 6 products. Thus the
maximum number of factors i terms of the different possible
combination s of these dimensions will be 5x5x6 = 150.



1. Operations: It consists of five major groups of intellectual
abilities.

*Cognition: It refers to discovery, rediscovery or recognition.

*Memory: Simply remembering what was once known.

*Convergent Thinking: This type of thinking, by reasoning, results
in useful solution to problems.

*Divergent Thinking: This is thinking in different directions,
seeking and searching some variety and novelty.

eEvaluation: It is reaching decisions or making judgments about
information



2. Content: A Second way of classifying the intellectual factor 1s
according to the kind of material or content involved. It involves five
factors:

*Visual Content: It i1s concrete material which is perceived through

our senses, 1.e. s1ze, form, colour, etc.

*Auditory Content: It consists of language, speech, sounds, music
and words

*Symbolic Content: It 1s composed of letters, digits, and other
conventional signs.

*Semantic Content: It 1s 1n the forms of verbal meanings or i1deas
which we get from others.

*Behavioural Content: It means social behaviour 1n society.



3. Products: When a certain operation is applied to certain kind of
content as many as six kinds of products may be involved.
*Units: Understanding the meaning of words, visual, auditory and

symbolic units.
*Classes: It means classification of words and ideas.
*Relations: It implies discovering relations of words and 1deas.
*Systems: The ability to structure objects in space and to structure
symbolic elements and to formulate problems.
*Transformation: The ability to look into the future lines of
development or to suggest changes in the existing situations.
*Implications: The ability to utilize present information for future

ends.



Educational Implication and relevance of SI Model:

1. This theory about the idea that the brain of a child is like a
computer, who acquires, stores and uses information.

2. It provides knowledge about the specific ability of the students to
guide them in the right direction.

3. SI Model 1s useful in finding out the reasons of the unsatisfactory
performance of the students in spite of their adequate intelligence.

4. This model points out that for understanding higher mental
processes like thinking some drastic modifications could be needed in
our curriculum or method of instruction.

5. This model has explored 150 intellectual abilities and this enables
us to find out whether we are paying sufficient attention to each one of
them or not and if not how to improve.

6. This model guides us to device enrichment programmes for the
gifted children.



7. It stresses that learning of specific skills should be our focus of
attention.

8. SI Model 1s very useful in constructing tests of various types for
different age groups.

9. This concept of Guildford will prove useful in our future research
in the areas of learning, memory, problem-solving etc.

10. This model discovered many abilities which were not known
before.

11. It 1s very usetul for vocational training.

Conclusion: Guildford’s theory of Intelligence seems to be the most
comprehensive theory as it attempts to take into considerations all

possible aspects of intellectual activity.



3. Thurston’s Group Factor Theory

Louis Thurston came out with the group factor theory (1937) saying
that Intelligence is a cluster of abilities. These mental operations then
constitute a group. A second group of mental operations has its own
unifying Primary factor; a third group has a third Primary factor and
so on. Each of them has its own primary factor. Each of these
primary factors i1s said to be relatively independent of others. He
pointed out that there were Seven Primary Mental Abilities and
later on added two more. They are:

*Verbal comprehension Factor. This factor mmvolves a person’s
ability to understand verbal material. It 1s measured by tests such as

vocabulary and reading comprehension.



Verbal fluency Factor. This ability 1s 1nvolved in rapidly
producing words, sentences, and other verbal material. It is
measured by tests such as one that requires the examinee to
produce as many words as possible beginning with a particular
letter 1n a short amount of time.

Numerical Factor. This ability 1s involved in rapid arithmetic
computation and in solving simple arithmetic word problems.
Perceptual speed Factor. This ability is involved in proofreading
and 1n rapid recognition of letters and numbers. It 1s measured by
tests such as those requiring the crossing out of As in a long string
of letters or in tests requiring recognition of which of several
pictures at the right 1s 1dentical to the picture at the left.

Inductive reasoning Factor. This ability requires
generalization—reasoning from the specific to the general. It is
measured by tests, such as letter series, number series, and word
classifications. in which the examinee must indicate which of
several words does not belong with the others.



* Spatial visualization Factor. This ability is involved in visualizing
shapes, rotations of objects, and how pieces of a puzzle fit together.
An example of a test would be the presentation of a geometric form
followed by several other geometric forms. Each of the forms that
follows the first is either the same rotated by some rigid
transformation or the mirror image of the first form in rotation. The
examinee has to indicate which of the forms at the right is a rotated
version of the form at the left, rather than a mirror image.

* Memory Factor. It means the ability to recall and associate
previously learned items effectively or memorize quickly.

Later on other factors were added on like Deductive Reasoning (P) —
Ability to use the generalized results correctly and Problem
solving ability factor (PS) -Ability to solve problem
independently



Educational Significance and Implications

*Thurston contributed greatly to the measurement of attitudes. In
psychology, the ‘Thurston scale” developed in 1928 was the first
formal techniques for measuring of attitudes.

*Thurston’s theory of intelligence was a major influence on later
theories of multiple intelligences, such as those of Guilford,
Gardner, and Sternberg.

*Thurston has been noted for developing a comparative judgment
scaling technique. The rank scale can be used to rank all possible
feelings related to an issue and to categorize people expressing an
opinion based on the rank of that opinion. It 1s used today mainly
In basic research.

*Thurston held that if the individual wants to perform any
particular activity, one or more of these factors or abilities are
involved. Some of them are more important than others.
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Chapter Seven

HOWARD GARDNER’S MULTIPLE
INTELLIGENCES THEORY AND HIS
IDEAS ON PROMOTING CREATIVITY

HANI MORGAN

ABSTRACT: This book chapter highlizhts Howard Gardner’s contributions. o
the areas of education and creativity. It includes an introductory section on his
background and accomplishments. The chapter focuses on his theory of
multiple intelligences, Gardner’s best-known theory, and provides details on
how he got the wdea for this theory, It offers an explanaton of this theory and
the mmplications it has for educators. His theory of human intelligence contra-
dicts the view that there is one type of intellipence that could be measured by
standardized tests, Gardner first described seven intelligences and later added
an eighth. The chapter also focuses on Gardner's ideas on creativity and offers
information on how teachers can implement the kind of teaching that promotes
GI‘I:ET]".-"I‘I.}".

Introduction

The theory of multiple intelligences has influenced educators from all over
the world, encouraging them to envision more effective ways of teaching. This
theory was developed over 30 vears ago by Howard Gardmer, a world-
renowned psychologist. In 1933, Gardner transformed the field of educanon
when he published Frames af Mind: The Theory af Multiple Intelligences. In
this book, he described a new way of thinking about human intelligence,
challenging the traditional view that there 15 one kind of ntelligence
standardized tests can measure { Strauss, 2013),

Howard Gardner’s Early Years

Howard Gardner was born in 1943 in Scranton, Pennsylvania. He was very
successful im school, As an early reader and writer, he produced & newspaper
when he was in second grade and enjoyed writing it and warching the pages
come out of the printer, His parents allowed him to make his own decisions
and trusted him (Mineo, 2018). Although he was desenbed as a gifted panst,
he found the responsibilities associated with formal plano  instruction
burdensome (Gordon, 2005). He even quit afier one of his teachers told him he
had to practice three hours every day (Mineo, 2018). But he never lost his love
of music, In fact, his passion for music played a role in the beliefs he
developed about multiple intelligences {Gordon, 2003,

His parents were German Jews who came to America to escape the
Holocaust. They arrived in New York City with little money and later hid the
homors of the Holocaust from their son, fearing that becoming aware of these
atropcities would harm him. They also did not well him about how his B-year-
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old brother tragically died in a sleigh-riding accident before he was bom.
When he found out by looking through clippings, Gardner became annoyed
because he had not been told about this tragedy, but recently mentioned that
he later understood how difficult i@t must have been for his parents to talk
about it { Minco, 2018).

The death of one of their sons led Gardner’s parents to be protective.
When he was a child, they took measures to prevent him from participating in
sports. It was not until e was in his twenties that he rode a bicycle. Although
he was not antisocial, the activities he participated m were predominantly
solitary and included reading, writing, and playing the piano, Although he
was social with his close friends, he was not greganious. His parents were
eventually wamed not 1o shelter him in excess. And at age seven, he attended
camp away from home where he participated in competitive spons. At first,
he did not enjoy camp and lacked talent in sports, but after going year after
year, he became more enthusiastic (Gardner, 2020).

Career af Harvard Univarsity

Gardner completed his professional training at Harvard University, where he
focused on research involving gifted children and brain-damaged adults. Dur-
ing his early career. he developed o a prolific writer. And after he pub-
lished Frames of Mind, his theory of multiple intelligences became popular
all over the world (Gordon, 2005),

He first came to Harvard in 1961 and thought about majoring i his-
tory. However, after taking history classes during his freshman year, Gard-
ner’s aversion of the way historians wrote led him to lose mterest i pursuing
history as a major. Instead, he majored m Social Relations after being influ-
enced by a teacher whoe noticed Gardner’s interest in psvchology and sociolo-
gv and recommended Social Relations as a major. Although Social Relations

-1 mix of psychology, anthropelogy, and sociology—was not viewed as o
prestigious major, it interested him (Mimeo, 201 8).

Several factors led him o write Frames of Mingd. One of these was
Gardner’s fondness of writing. He has always enjoyed writing and had writ-
ten three books by the time he started his postdoctoral work in 1971, He pub-
lished his fourth book, The Sharnered Mind, in 1975, This book focused on
how difTerent forms of brain damage affect people and how different parts of
the brain regulate different cognitive functions. After completing this book,
he thought about writing a hook on how ditferent human faculties are con-
nected to the brain. In 1976, he wrote an outline for this new book, which was
eventually titled Frames of Mind (Gardner, 201 1a).

Several experiences enhanced Gardner’s interest in cognitive func-
tion. One of these was his work at the Boston Veterans Administration Hospi-
tal. After completing his doctorate in Developmental Psychology, he pot a
fellowship at this hospital, allowing him o observe patients with brain dam-
age, While working there, he continued to work at Praject Zero, where he
held a position that started shortly after he began his graduate studies. Project
Zero was founded in 1967 at the Harvard Graduate School of Education and
has focused on exploring leaming through the arts. Today, Project Zero also
focuses on inguiry through diverse disciplinary perspectives to explore vari-
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ous topics including intelligence, creativity, and ethics (Harvard Graduate
School of Education, 2016).

His work at Project Zero concentrated on the development of chil-
dren’s artistic thinking. For a certain period, Gardner would be working in the
morning with patients with broin damage and in the afternoon with children at
Project Zero. These experiences shaped Gardner’s concept of multiple ntelli-
gences because he noticed how some patients at the hospital were very musi-
cal but were not able to use language well. And he observed a similar pattern
when working with kids {Mineo, 2018).

Mulliple Intelligences

In addition to his previous interest in and work on cognitive abilities, Gard-
ner's participation m a research project funded by the Bernard van Leer Foun-
dation contmbuted to the wnting of Frames af Mind. This project focused on
conducting research on human potential, Its principal nvestigators assigned
him to write a book documenting what was known about the connection be-
tween human cognition and the biological and behavioral sciences. It was this
research that ultimately led to the theory of multiple intelligences {Gardner,
2011b).

The grant from the van Leer Foundation allowed Gardner to svnthe-
size the work he did on brain damage with what he had learned about cogni-
five development. His studies on cognitive development explored seven ways
mn which children mastered symbol use and included thewr singing, drawing,
and storytelling abilities. With his colleagues, he used literature from various
fields, including psychelogy and anthropology, to determine the best taxono-
my of intellectual capacities (Gardner, 201 1b).

Calling the different abilities he dentified “intelligences™ created con-
troversy, but popularized Gardner’s work, He mentioned that had he used
another word, he would not have been known all over the world, His theory
was not accepted by many psychologists because they gencrally have differ-
ent ideas about studying intelligence. For example, his views on mitelligence
are af odds with those of psychologsts like Richard Hermsten, who believed
that IQ) 15 inherited to a great extent (Mineo, 2018). In fact, Gardner was criti-
cal of a book Hermstein co-authored entitled The Bell Curve, arguing that the
book encourages readers to be sympathetic to the 1Q elite and does not pro-
vide wleas about how to educate those who do not excel on 1Q ests (Gardner,
2001).

According to Gardner, an intelligence involves a person's ability to
salve a problem or do something considered valuable in one or more cultures.
In the early 1980s, he identified seven intelligences and about a decade later
added an eighth (Checkley, 1997). Table 1 (overleaf) shows the eight
intelligences he identified.

Gardner mentioned that the linguistic intelligence appears o be the one
most widely shared by humans across the world because without linguistic
skills in semantics, phonology. syntax. and pragmatics, people would hawve
difficulty functionimg with efficacy in the world. In contrast, the abilities of
gymmasts, mathematicians, musicians, and visual artists are often perceived as
remote and even mysterious by the average person (Gardner, 200 1h).
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Tahble 1
J'mei'-ﬂgenrr Deseription of Inrellizence

Linguistic People with strong linguistic  skills
can use their native language, and
someatimes oliver languages, o under-
stand  people and  express  their
thoughts, Examples of professionals
wilh abowve avernge inlelligence levels
in this arca include writers and osa-
LTS,

Logical-mathematical Scientists are examples of people
strong  in the logical-mathematical
inelligence becanse they can manipa-
late numbers the way mathematicians
do. They tend 1o have above average
logical-mathematical skills also be-
cause of their knowledge of causal
S¥SIEINS,

Spatial Spatial ntelligence invoelves the skills
preople have to represent the spatial
world., Spatwally intelligent  people
tend to become painters, sculptors,
and architects. Spatial intelligence 15
used more often i cerlam sciences
like anatomy and topology,

Bodilv-kinesthetic This iniclligence relates to the ability
fo use whole or certain body parts to
create something, solve a problem, or
display skills mvolving bodily mowve-
ment at an evenl. Examples of profes-
sionals strong in this intelligence in-
clude athletes and dancers.

Musical People with enhanced musical intelli-
gence have a heghtened ability to
hear, recognize, and remember pat-
terns. They think in music and cannot
get it out of their minds. In Srames of
Mind, Gardner indicated that musical
itelhgence emierges earber than other
inlelligences.

[nterpersonal The interpersonal — imtelligence -
volves ome’s ability to understand
others. People strong in this intelli-
pence can detect  other  people’s
mocdds, intentions, and desires, This
mielligence 15 especially mmportant for
individuals who deal frequenily with
people like teachers, clinicians, and
salespeople.
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Intrapersonad An enhanced understanding  of oneself
15 a characteristic of someone sirong in
the intrapersonal intelligence. A devel-
oped intrapersonal mfelligence enables
people to anticipate how they would
react to experiences and how to choose
the experiences that can be beneficial. It
also hE'LEd people be aware of the diffi-
culties they might encounter.

Naturalist The naturalist intelligence was added to
the original seven, It relates to an ind:-
vidual's. ability to differentiate among
Tiving things. Feople strong in this intel-
hgence are gpood at classilying plams,
mincrals, and animals as well as rocks
and grass.

Note. The mformation in this table 15 adapted from (Checkley, 1997).
Criticisms of Multiple Intelligences Theory

Although M1 theory has received tremendons attention, it has been criticized,
In Framey of Mind, Gardner mentioned that two books were published with
critiques of his theory: Howard Gardner Under Fire and MI ar 23, Gardner
has responded to criticisms of his theory, In 2006, for instance, he co-
authored an article mentioning that Lynn Waterhouse had misunderstood his
theory. One of the problems Gardner and Moran (2006) discussed regarding
Waterhouse’s idea of MI theory was her belief that it 15 not grounded m em-
pirical findings. Gardner and Moran responded to this critique, insisting that
the ongins of MI theory are entirely based on empirical conclusions and that
Waterhouse was using a naive perapective of science when making this ¢laim,

In Frames of Mind, Gardner summarized some of the commeon criti-
cising of his theory and offered his responses. One of the objections critics
mention involves using the word “intelligence.” For instance, critics say that
“talent™ would be a more appropriate word to describe the ability of a gifted
dancer. Gardner’s response is that in accepting & narrow delinition of intelli-
gence, people would likely regard the abilities that fall outside of this
definition as less valuable.

Another criticism of M1 theory mvolves the connections between
different faculties. Some scholars believe that since there are correlations
between tests of ability, there is a level of general mtelligence that people
have. However, Garndner has expressed skepticism about these correlations,
arguing that almost all tests focus primanly on logical and linguistic faculties,
He mentioned that people strong in the logical and linguistic intelligences are
likely to perform well on tests that focus on musical and spatial abilities. But
those with weak logical and linguistic skills will likely perform poorly even if
they have the skills these tests are allepedly measuring. According to Gard-
ner, the extent to which various intelligences are correlated 15 unknown
{Gardner, 201 Th).

Other criticisms focus on the similarities between the intelligences and
the lists some researchers have published about the different styles people
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maght display, such as leaming styles, personality styles, working styles, ete.
Although there may be similanties, there are differences between these styles
and Gardner’s mtelligences. Intelligences are content specific, but researchers
tend to beheve that styles remain the same across content. For instance, peo-
ple can be viewed as emotive or analytic regardless of the content to which
they are exposed. In contmst, Gardner identified his intelligences sccording to
the content in the world, such as numerical and spatial content. A child may
be engaged with one type of content but be mmattentive with another type.
Thercfore, considering styles and intelligences 0 be synonyvmous is
problematic (Gardner, 201 1h).

Implications of the Multiple Intelligences for Educators

In a 1997 interview, Gardner described the imphcations of his theory of mul-
tiple intelligences for how schools might provide mstruction. At the start of
the interview, he emphasized that the primary role of schools 15 to promote
the learning of content and to develop the skills students will need and use
after they graduate. However, whatever students learn in school will likely be
forgotten unless thev take an active role. To be active requires them to ask
questions, participate in hands-on activities, and recreate and transform infor-
mation a5 needed. Unforiunately, exams do not necessarily measure the ex-
tent to which students are involved i active learning. Students can do well on
an exam by memorizing information, which they will likely forget after a few
vears. In contrast, students who make a prediction, conduct an experiment,
analyze the data, and see the results develop skills and knowledge likely to
last for a much longer period (Edutopia, 2004)

Regrettably, American schools have too often failed to encourage
the environment needed for students to take the active tole that will develop
the skills and knowledge they will need after they graduste, One reason for
this trend involves the overuse of standardized tests to evaluate schools and
tenchers. At the start of the 21 century, for example, schools began to rely
maore on these tests o evaluate teachers and schools, leading many teachers to
use a style of teaching that focuses on memorization (Morgan, 2016). In De-
cember of 2015, the passing of the Every Student Succecds Act (ES5A) end-
ed the high-stakes consequences previously attached w students” standardized
test scores, However, ESS5A requires students in grades 3 10 8 10 be assessed
through standardized tests every year (Wang, 2019},

ESSA 15 a policy that 1s more harmonious with Gardner's views on the
type of learming that benefits students because it encourages teachers 1o megt
the needs of students by implementing mnovative methods, such as dif-
ferentiated instruction. Under No Child Left Behind (NCLB), the policy ES-
SA replaced. schools did not have this option, and schools that continuously
failed to meet their state’s annual achievement targets faced the possibility of
being shut down (Klein, 2015). The pressure teachers were under led many of
them 1o teach to the test, using the kind of teaching that Gardner mentioned
should be avoided,

While ESSA will likely reduce the type of teaching based on memio-
rization that NCLB encouraged, some states have continued o use test scores
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to hold teachers accountable (Close, Amrein-Beardsley, & Collins, 2019).
This trend is unfortumate because some systems of education do not use
standardized tests to evaluate teachers to avoid the problems associated with
thas practice. For example, Finland's education system has received tremen-
dous attention because its approach to education differs greatly from the
methods many other nations implement and does not involve the use of stand-
ardized tests to evaluate teachers. Although standardized tests are used
Finland, they are implemented ondy for curricular decisions and university
admission (Morgan, 20018).

Simce students vary greatly in the imtelligences Gardner identified,
teachers need 1o difTerentiate instruction W be effective lor aff their students,
If they teach o develop several intelligences as they neglect others, they end
up discriminating against the students who are strong in the intelligences they
neglect but weak in those teachers choose to develop. It may seem impossible
to adjust instruction according to the differences in intelligence levels among
students in a given class. For example, how can a teacher achieve this goal in
a class contaiming a student with a very hands-on way of leaming, a leamer
with strong visual intelligence, and a pupil with highly developed linguistic
skills? Gardner addressed this question, mentioning that the teacher can pro-
vide resources, materials, and software that present content in ways for each
child to use her or his intelligences productively (Edutopia, 2009).

One of the problems of vsing standardized tests to assess students is
that such tests usually do not measure many of the intelligences Gardner iden-
titied including the interpersonal, intrapersonal, musical, and bodily kines-
thetic, Instead, these tests focus enly on two: the linguistic and mathematical
mtelligences (Morgan. 2016). And when teachers are evaluated in part on
how well their students perform on standardized tests, they often feel pressure
to develop the intelligences these tesis measure and ipnore the others. Ali-
hough ESSA reduced the use of standardized tests, it maintaned many of the
testing mandates the No Child Left Behind Act required (Blad, 2021).

In addition to the importance of having students do well on standard-
ized tests, schools may avoid implementing instruction according to multiple
intelligences (MI) theory based on the false belief that uniform instruction is
fair. It may seem fair o assess all students in the same way and provide in-
struction uniformly because everyone is receiving the same treatment, How-
ever, this approach o mstruction is based on the assumption that all siudents
learn in a similar way. But according to M1 theory, students weak in one in-
telligence will not leam as well if teachers deliver instruction only through
the intelhigence students may be weak in. For example, a child with weak
verbal skills will likely perform less well than one with strong verbal skills if
a teacher uses an instruction style that focuses primarily on leaming through
words and language. But if the child with weak verbal skills has strong spatial
skills and if the teacher uses plenty of pictures, images, photos, and drawing
activities, this child will have a much betier chance of making academic
gains.

According 1o Gardner (1999), teachers may ighore cettain mitelli-
gences and focus primarly on providing instruction through language and
logic for several reasons. First, they may be unaware thal different students
have different types of minds. Second, they may have a set of students who
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vary greatly in the intelligences they are strong in and may feel incapable of
accommodating each student. Third, they may be convinced that although
students are different, they need o leamn to be more alike to become members
of 8 community. Teachers who ignore the mtelligences students are strong in
as they acknowledge the intelligences students are weak in are not only
providing instruction unfairly but maoking certain students feel stupad
{Gardner, 1999,

In & recent interview, Gardner expressed the importance of using
students’ strong areas when introducing them to topies in the traditional cur-
riculum. Teachers who avoid proceeding this way as they focus primarily on
pupils’ weak areas increase the chances for students 1o develop low sell-
esteem (Hunter, 2021). It is crucial o allow students to develop the areas in
which they are talented. In his recent interview, Gardner used physics w show
how providing imstruction through the intelligences commonly ignored may
be achieved by teaching this subject using a method other than one focusing
on a textbook. For example, students could understand physics topics through
their bodily intelligence (Hunter, 2021).

Personalized Learning

Since uniform instruction is detrimental, one altermative for improving the
teaching environment is 1o implement personalized nstruction. This type of
mstruchon involves a type of teaching thal matches the different kinds of
minds students have, Teachers who use this approach must first gain aware-
ness of the types of minds theirr students possess by leammyg about students”
interests, anxieties, goals, and strengths without stereotyping them {Gardner,
1999},

James Keefe (2007), a former high schoeol principal, mentioned that
personalized learning develops the entire range of human talents but that
schooling 13 rarely personalized. This trend can contnbute to catastrophic
results, It can also lead the most creative people to be miserable in formal
schools., For example, people like Charles Darwin, Sir Isaac Newton, Louis
Pasteur, Orville Wrght, Albert Emnstein, and Marlon Brando failed to thrive
in their schools (Keefe, 2007).

Personalized learning involves (ailonng students” learning experi-
ences according to ther ndividual needs. skills, and interesis. It allows siu-
dents to follow an optimal learning path based on various types of instruction-
al methods, which include group projects, mnstructional sottware, and mndivid-
ual and small-group time with teachers, This approach differs from the tradi-
tional way of teaching, which emphasizes leading the whole class to leam a
common lesson (Childress & Benson, 20014).

Schools and teachers can personalize instruction in many ways. And
there is no one optimal way to achieve this goal. Different views also exist
about personalized leaming, For some educators, it means adding a personal
touch when dealing with students. For others, it involves modifying instruc-
tion based on their needs. The differences in ideas about personalizing in-
struction have led to confusion. Many educators know little about this ap-
proach or think that it is too difficult to implement. And others perceive it as a
fad that will disappear like other ones that come and go quickly (Keefe,
2T
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These views are unfortunate because when implemented well, per-
sonalized leaming can help students make strong academic gains, For in-
stance, after providing support to teachers on differentiating mstruction, the
Summit Public Schools in Californin expenenced impressive success inen-
hancing students’ academic progress. Six of Summit’s charter schools im-
proved their reputation as institutions that prepare students well for college,
although they served a considerable number of pupils from low-income fami-
ligs (Childress & Benson, 2014),

After analyzing data on the students who went to college, Summit
administrators discovered that many pupils were not ready for college-level
muth. This problem led w a need W explore ways W enhance math prepara-
tion. Summil teachers then personalized leaming by developing a blended
math model with Khan Academy (Childress & Benson, 2014). Blended learn-
ing consists of a combination of different models of teaching and modes of
defivery (Gonzales & Vodicka, 2012). This approach combines face-to-face
and online instruction fo customize learning for each student and makes con-
tent more accessible, When implemented well, it usually involves student
choice or agency in their own leaming (Pierce, 2017).

Fortunately, approaches based on personalized learming have in-
creased considerably in recent years, ESSA is partly responsible for this trend
because it authorizes Congress to provide funding for professional develop-
menl. Districts can use this funding for supporting teachers 1o mtegrate tech-
nology into the curriculum to personalize instruction and implement blended
leaming (Center for Digital Education, 2007), It was recently estimated that
at least three-fourths of LS, school districts have used some form of blended
learmming {Pierce, 2017).

Ome of the ways teachers can implement blended leaming is by con-
verting their classrooms into “flipped classrooms.™ This approach to teaching
personalizes instruction to a cerfain extent because it permits students more
chances to learn at their own pace. Students learn ot a level that matches their
abilities beeause they receive mstruction through a video at home rather than
through a face-to-face setting. When teachers provide instruction through a
traditional approach, they usually deliver content too slowly for some stu-
dents and too quickly for others. However, when students have access 1o the
content on a video they view at home, they can view dilTicult material over
and over and spend linde time on content they easily understand. When lectur-
ing, teachers typically have little information on which content students un-
derstand, because they normally get this feedback after reviewing students’
homework. In contrast, m a flipped classroom, students do much of their
“homework™ at school, allowing the teacher to provide more guidance to stu-
dents who have difficulty, while offering more challenging work for those
whio find it easy (Morgan, 2014a).

Blended learming can be implemented in a vanety of ways. But re-
gardless of how teachers use this approach, it requires more time to plan. The
planning involves preparing the vanety of activities that will match students
abilities and appeal to their leaming preferences, Although teachers may be
intimidated by having to design different lessons based on students’ needs.
the progress students typically make is usually worth the extra effort teachers
put forth (Pierce, 2017)
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To plan well for pesonalizing or differentiating instruction, teachers
need to have a strong understanding of the theories behind this approachto
learming. As previously mentioned, Howard Gardner's theory of multiple
mtelligences is crucial for understanding how to provide instruction based on
the different minds people have. Another critical theory for knowing how 1o
personalize instruction 15 Lev Vygotsky's zone of proximal development.

Lev Vygolsky's Zone of Proximal Developiment

Gardner’s theory of M1 &5 similar in some ways 0 Lev Vygowsky's zone of
proximal development. Indeed, differentiated instruction has been described
as an approsch o teaching based on both Gardner's MI theory amd Lev
Vygoisky's zone of proximal development {Morgan, 2014b). These two theo-
ries are abike in that they have similar implications in regard © teaching ac-
cording to a level that matches students’ abilities. As previously mentioned,
Gardner mdicated in one of his books that il teachers continuously teach stu-
dents according to the intelligences they are weak in, students will feel stupid.
Vygotsky's theory also suggested that if there 1s a mismatch between teach-
ers’ instructional methods and the skills of their students. negative outcomes
will likely occur (Morgan, 2014b).

According to Lev Vyootsky, the zone of proximal development in-
volves the level at which a learner can achieve a task with the puidance from
a more capable peer or an adult (Vygotsky, 1978), According to this theory,
feachers need to teach students having difficulty understanding a concept m a
way that will allow them to comprehend the concept and proceed at their own
pace. One way 1o fulfill this goal is by providing instruction through the intel-
ligences students may be strong in for the purpose of developing their weak
intelligences. For example, as noted earlier, children with weak verbal skills
but strong spatial skills will much more likely improve their verbal skills if
their teachers use plenty of pictures, mmages, photos, and drawing sotrvities.
But if teachers imsist that their studenis can learn as well as those with more
advanced verbal skills without such visual aids, those with weak verbal shalls
will likely feel frustrated.

Research on the chemicals the brain relesses when students learn
supports the idea that teachers need to instruct students according to students’
abilities. If students are frustrated or bored because the instruction their teach-
ers provvide is too difficult or easy, their brains will likely release (oo much or
oo little of the chemicals needed for leaming, As a8 result, they may experi-
ence a sense of withdrawal or behave inappropriately (Morgan, 2014b),

Teaching according to a level that matches students” abilities does not
necessarily mean relying on the mielligences not commonly used during
classroom instruction. Students can be taught according to the zone of proxi-
mal development simply by adjusting instruction so that it is neither too chal-
lenging nor too simple. However, in many cases, when teachers provide in-
struction through a wide vanety of intelligences rather than a few, they make
content easier for students who would otherwise have difficulty understand-
ing it { Morgan, 201450},

When teaching math, for example, teachers can make content easier
w0 learn by allowing students to use manipulatives, which are physical objecis
such as pens. Soch an approach creates opportunibies for students to interact
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physically with objects to leam new content {Carbonnean, Marley, & Selig,
2013). By using this method. teachers permit students to learn in part through
their bodily-kinesthetic intelligence. The use of manipulatives also encourages
students to connect concrete experiences to abstract concepts and usually
makes math fun to learn (Tichenor, 2008).

ldeas on Enhancing Creativity

Personalizing instruction is not the only topic Gardner discussed regarding
how the education of students might be improved. He also covered topics
mvolving creativity and provided examples of bow certain people developed
their creative potential vsing each of the intelligences he identified. These
people are important to study becanse they shared certain qualities allowing
them to be creative. Educators, therefore, might attempt to promote the devel-
opment of these gualities to enhance student creativity. Gardner also offered
his wdeas about what educators might do to promote creativity,

Before exploring some of the individuals he identified as exemplars in
the area of creativity and his views on the approach most likely to promote
creativity, it is important to explore his understanding of creativity. Gardner
mdicated that creativity occurs when someons produces something new that
first seems odd but becomes accepted by people who have knowledge about
it. The decisive test involves whether the domain the invention 15 associated
with becomes changed as a result of the invention (Schreuder, 1997).

Another important aspect involving creativity is that it differs from
intelligence. In fact, psychologists often perceive people with creative poten-
tial as those who think divergently. However, intelligent people are often per-
ceived as those who think in a narrower way. Rather than generate a large
number of possible answers, intelligent people tend to be thought of as those
who can figure out the right one. Although creativity 15 correlated with mtelli-
gence, people can be highly intelligent with unimpressive creativity skills or
be much more creative than intelligent (Gardner, 201 1c).

Individuals with Extracrdinary Crealive Skills

Gardner (1995) chose examples of people who had exuacrdinary skills in
cach of his imelligences. These people included T. 8. Eliot (linguistic),
Sigmund Frend (intrapersonal), Pablo Picasso (spatial), Albert Einsiein
(logical-mathematical),  lgor  Stravinsky  (muosical), Mahatma  Gandhi
{interpersonal), and Martha Graham (bodily-kKinesthetic). In thinking about
the creativity of these mdividuals, he considered the mteraction of three con-
stituents:

. The indrviduals themselves with their styles and needs.

2. The area of knowledge in which each person specialized.

3. The collection of people who offered awards and training and
who made judgments regarding the products the individuals
produced.

He noted that it makes no sense to think that creativity emerges by thinking
about the mdividual without considering the field and the domain; “the possi-
bility of creativity emerizes only when an individual cammies out work within a
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domain and the field ultimately comes to value that work™ (Gardner, 19935, p.
35).

In exploring the lives of the seven individuals, Gardner noticed some
similariies in thewr personalities and in the way they lived their lives. One
similarity was that they tended to reject standard practices and desired to try
new things. For instance, Einstein rejected the paradigms of the physics of his
time (Gardner, 201 1c). These creative people also needed cognitive and af-
fective support. Those who provided them with affective support loved them
and assured them they were not crazy, And those providing cognitive support
realized they were in the process of making an imporiant discovery (Gardner,
1995).

Gardner found that these individuals had above average shility in more
than one intelligence. For instance, Einstein had outstanding logical-
mathematical skills as well as excellent spatial skills. And Freud not only had
nofable personal skills but also had excellent linguistic skills, These ex-
traordinarily creative people were also difficult, demanding people at some
point of their lives, Although it might be musleading to desenbe some of them
as workaholics during their vouth, all of them became so absorbed in their
work to a degree that nothing else was more important. Gardner indicated that
great creators are responsible for a number of breakthroughs during their lives
and that it takes about 10 vears for them to achieve each one (Gardner, 1993).

There were also differences among these people. For example, the
breakthroughs they were responsible for reflected different ways of thinking.
Freud's achievements and thought processes differed from Einstein’s. For this
regson, Gardner mentioned that there are various forms of creativity
(Gardner, 201 1¢).

Environment for Promoting Creafivity

One of the questions parents and educators may want to ask themselves is
whether they want their children or students to grow up to be like oneof the
creative people just mentioned. When children stand out from others for
doing things differently, they frequently get rejected (Schreuder, 1997).
Considering that the creative people Gardner identified endured significant
pressures and challenges, some adults may not perceive the experiences these
individuals had as the ideal ones for their children. Fortunately, students can
be creative as educators attempt to minimize the challenges associated with
bemg creative. Promoting creativity 1s therefore a goal that educators should
generally  consider worthy and  desirable 1o achieve. An  eénvironment
encouraging discovery leammg tends to be more motivating as well (Stapleton
& Stefaniak, 2019).

The results of a nationally representative study conducted by Gallup
and designed to explore the outcomes of assignments that promote creativity
indicated that such assignments contnbute o many benefits. Teachers who
frequently assign creative activities were more likely to feel that their pupils
show important components of learning, such as the development of problem-
solving and critical-thinking skills, The majority of parents and teachers par-
ticipating in the study felt that the most important educational strategics were
those that promote creativity, Unfortunately, the study’s findings indicated
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that although creative work contributes to many academic benefits. such work
is too often not assigned {Gallup, 2019).

Encouraging students o develop some of the qualities the seven
creative people Gardner wentified can allow educators to provide the kind of
environment students need (o be creative. So what did Gardner mention about
the charactenstics of people who achieve breakthroughs? First, such people
know their domain well. For example, without knowledge of music, it is
impossible to write music. Creative people are also risk takers who are not
casily subducd. And they invent something at a time when there is a need for
it. For mstance, Einstein'’s theory would have been harder 1o accept had he
developed it a century earlier than the time he came up with it (Schrewder,
1997).

Unfortunately, the encouragement of creativity is usually a low pri-
ority in many schools, Stdents who take risks and reject standard practices
are likely to contribute to a disruptive environment. Gardner suggested that
maost teachers would probably prefer for the development of creativity to oc-
cur during extracurmcular activities affer school rather than deal wath such an
environment on a regular basis (Gardner, 1995). He suggested that the devel-
apment of creativity is often considered a luxury, which progressive schools
might promote. Wealthy parents who can provide more than a basic education
fior their children may be able to offer an environment that promotes creativi-
tv, but it is unrealistic to expect the average school to provide it. Schools may
have good reasons for not emphasizing the development of creativity. In addi-
tion to the possibility of having to deal with a more disrupbive environment,
teachers need o teach various subjects and to encourage civility (Gardner,
(905

However, as noted earlier, a ¢creative environment usually contributes to
many benefiis. To provide such an environment, Gardner mentioned a few
strategries. First, children need to know that taking chances 15 fine. They need
to be supported becanse doing things in a different way increases the chances
of being rejected. Children also nead to know that there are limitations to the
chances they can take. Although mmlwagmg creativity requires educators to
accept more responsibilitics, they cxperience a strong sense of fulfillment
when they guide someone whoe goes on 0 make an important contribution
society (Schreuder, 1997),

importance of Developing Creativily at an Early Age

Children display works showing their creativity at an early age. Such works
consist of the scnbbles early drawers create and the stonies voung children
tell. These examples show therr willingness to take the risks that characterize
great inventors. Gardner discussed that adults may even draw upon these ear-
ly activities when they are involved in creative endeavors (Gardner, 1991).

To develop into one of the seven creative people Gardner identified,
young people need to have the basic skills of the domain they will use 1o cre-
ate new products and ideas. Gardner discussed that it is in the middle years of
childhood that children are most suited to develop skills in a domain and that
adolescence 15 the best ime to combine these skills with the creativity that
they often display during earlier years (Gardner, 1991).
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I one of his essays, he described what he believed was the best ap-
proach to develop creativity during the early vears. In this essay, he also men-
tioned the influence of John Dewey and Jean Piaget on the Amencan educa-
tion system. According to these Western thinkers, childhood 15 not just a time
of transition to adulthood but a time when children display their genius. The
Western view emphasizes that children are borm knowing how to solve prob-
lems and that those responsible for raising them need to permit children Lo
mature at their own pace. Scheols should therefore refrain from strict instruc-
tion. Instead, they need to supply an environment that allows children tw
Mourish (Gardner, 1989).

Although many American schools are criticized for their failure to
promaote creativity, inmovation is generally tolersted. Indeed, Gardner men-
tioned that according to the Amerncan view, the ideal method for dealing with
a new problem is (o offer many chances to mvestigate it with little instruction
from a teacher. This way of exploring is trequently considered the optimal
approach for finding out one's competence in relation te a problem. Students
who can solve problems in new ways should be praised. However, aid may be
apprapriate if they become frustrated. In offering aid, educators should refrain
from providing answers. Instead, it s best to offer sugpestions and hints,
Ciardner { 1989) indicated that those who are responsible for the most innova-
tive achievements fend to proceed in a novel direction and make decisions on
their own.

Crardner's views about the ideal environment for learning are in many
ways similar to Jlerome Bruner’s cognitive constructivist approach. In fact,
Gardner mentioned that Bruner increased his awareness of many issues
(Gardner, 2011b). According to Bruner’s constructivist approach to leamning,
children construct new knowledge by exploting things in the world. The
teacher's role durmg this process involves setting up an environment that will
allow students to discover associations between concepts rather than playing
the role of an authority figure {Stapleton & Stefaniak, 2019},

Regrettably, it 15 not unusual to observe teachers mstruct students m o
manner antithetical 10 the philosophy of teaching based on the constructivist
approach (Ellis, 2010}, Such teachers lead students o become dependent and
dominate the class instead of playing the role of facilitators. In contrast,
teachers who implement a style of teaching based on Bruner's ideas provide
students with opporiunities (o explore. Such teachers create an environment
that promotes creativity and motivation, Bruner’s approach 1o learning én-
courages creativity because it creates opportunities for students to learn ac-
tively, ereating chances for them to be exposed to new ideas. And active
learning not only contributes to motivation but to retention as well {Stapleton
& Stefamak, 2019).

These are some of the reasons it can be important for children to have
opportunities to explore at a young age. However, as Gardner noted, in order
for creative people to produce valuable outcomes, they need to have the skills
and knowledge of a domain, Parents and teachers might ask whether children
should be mnstructed to develop skills first and then have chances to be crea-
tive later or whether they should be allowed to explore first and then have
opportunities to develop skills later. Gardner believed that the preferred ap-
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proach mcluded devoting the first seven years of children™s lives wo a creative
approach that focuses on exploring and that after this period, instrection could
focus on basic skills (Gardper, 198%). He reached thiz conclusion as a result
of his understanding of developmental psychology snd his observations in
various countries. Hlowever, he acknowledged that it is possible to implement
an approach focusing on skill development that leads to creative products
{Gardner, 1989).

Although Gardner believed that the early vears of life needed to focus
on an environment emphasizing exploration, he indicated that some skill ac-
quisition during this period is important as well And bt wamed of the dan-
ger of providing an environment that promoles o much creativity without
enough skill building. Also dangerous is an environment that promotes (oo
much skill building without allowing enough opportunities 1o develop crea-
tivity { Giardner, 1989).

Conclusion

Howard Gardner’s theory of multiple intefligences has proven to be a crucial
theory that sheds light on the different ways students learn and the need to
deliver instruction according to their needs. When students are provided with
mstruction that matches their needs, they tend to learn more and réemain en-
gaged. Unfortunately, oo many mstructors overlook many of the intelligenc-
es identified in Frames of Mind. This practice is detrimental for several rea-
sons. First, teachers who focus on developing a limited set of intelligences
typically fail to take advantage of how students may be gifted in certain areas.
Second, developing only a few intelligences oftentimes makes students weak
m these mtelligences feel infenior and prevents them from learmning new con-
et

Promating creativity during instruction appears to be as imporiant as
personalizing instruction based on Howard Gardner’s M1 theory. Reguining
students to complete creative assignments develops students’ problem-sobang
and eritical-thinking skalls. A classroom environment encouraging discovery
learning will likely enhance stndent motivation and develop creativity, Such
an environment is befieved to allow students to retain new content for a long-
er period. By personalizing instruction in a manner that allows students o
learn through an approach based on discovery leaming, instruclors can creale
an environment that benefits students in many ways,
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