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Testi ng
WHAT' S THE ANSVER?

In career counseling, what"s wrong with just asking people
what they"d like to be? Why wouldn®t they know best what their
own interests are?

"My grandfather was 63 |ast year. He got laid off fromhis
j ob when his conmpany |lost a big contract. The dunbest thing
happened to him One place where he went for a job interview
asked himto take an intelligence test before they'd hire him
He didn't get that job. He found out later that his
intelligence rating wasn't high enough on that test to handle
the job he wanted. Can you imagine that? 1've lived with him
all my life. He's raised three kids. He's been a construction
foreman. He's done everything. The person he talked to said
ol der people's 1Q drops wth age. The older they get, the
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dunber they get is what | guess he neant. | don't believe it.
Granps is too smart for that." What is the truth here? Will
your intelligence grow, remain constant, or drop as you get
older?

Many studies of individual differences anong humans have
been conducted. The typical formof human test results is a
normal distribution. A good test is based on standardi zed norns
and is reliable and valid. Finally, good tests should be as
obj ective and efficient as possible. They should yield the nost
useful information with the |east tinme demands on the exam ner
and the person(s) taking the test.

Et hi cal principles guide the giving and interpreting of
psychol ogi cal tests. FEthical issues include the denonstrated
value of the test itself, the fairness of the test for the
person being tested, and the rights of privacy invol ved.

There are three types of tests nost often used in career
and vocational counseling. Interest tests help people identify
potential careers. Career reconmendati ons are based on a cl ose
simlarity between the interests of the person being counsel ed
and those of successful people already in various fields.

Achi evenent tests are the nost wi dely used, and possibly al so
the nost widely abused, tests now avail able. Achievenent tests
stress content validity. You may not be able to separate
aptitude tests from achi evenent tests on the basis of content,
since they are quite simlar. The main difference is in the

i ntended use of the scores. Aptitude tests are used to project
a person's potential success in future activities. Thus, they
stress predictive validity.

Intelligence is usually defined in terns of the processes
used to nmeasure it. Sone think intelligence is conposed of a
single general factor; others viewit as clusters of abilities;
still others think it is conposed of many i ndividual skills.
Classic tests of intelligence tend to be based on the
assunptions that intelligence changes with age and that as
children grow up they are capabl e of doing nore conpl ex tasks.
Qur intelligence quotient is calculated fromour neasured nental
age and our chronol ogical age. Mdern tests of intelligence,
based on nore recent conceptualizations of intelligence, place
nore enphasis cognitive processes and evol utionary pressures.
Al'l of the tests are designed to assess humans' relative
strengths in the various cognitive and perfornmance skills needed
to survive in our everyday world. Heredity and environnental
factors conbine to affect our intelligence. Frominfancy
onward, certain kinds of nental and physical activities |ead
toward increasing our intelligence. Even birth order and famly
size can make a difference. Famly influence is instrunental as
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well in providing the cradle for creativity. Creativity is
difficult to neasure.

Personality is neasured nost often in one of two ways: by
di rect observation and interviews, or by questionnaire/self-
report tests, such as the MWI or various projective tests. The
projective tests (Rorschach, TAT) present the person taking the
test with an anbi guous stinulus. 1In theory the person nust
inject his own perceptions into the situations to provide a
response. Such projective tests can be subjective and thus not
too valid.

Assunptions for a Test

"No two persons are born exactly alike, but each differs
fromeach in natural endownents, one being suited for one
occupation and anot her for another."

This statenent is one of the first times society recognized
what is now wi dely accepted fact: there are individua
di fferences anong people -- differences nost frequently assessed
by various tests of interests, achievenent and aptitude,
intelligence, and personality. Wat is so interesting is that
the statenent was witten sone 2,400 years ago! It's contained
in Plato's Republic. Plato identified three kinds of people, as
seen in Table 1. He suggested that the way in which nen
performed certain actions that were requested of them i ndicated
whi ch ones woul d nake good warriors. So we can credit Plato
wi th devel oping what was really the first test to assess
i ndi vidual differences.

Table 1
FROM PLATO"S REPUBLIC: THREE KINDS OF
INDIVIDUAL DIFFERENCES
PECPLE ROLE CHARACTER
Wor ker s Produce material goods bedience,
t enper ance

Varriors Def end agai nst attacks Energy, courage
Phi | osopher- Govern |ower |evels W sdom
ki ngs

PSYCHOLOGY: Exploring Behavior



Testing 393

Plato's brilliance extends
beyond just the devel opnent of
humanki nd's first test. In
devel opi ng that test, he

est abli shed a benchmark. Any
menber of the working class who
desired to join the mlitary
could train so as to be able to
achieve the required | evel s of
performance. That is,
experience -- or nurture --
coul d be used to nodify human
behavi or. Moreover, nenbers of
of the first two classes could ever becone a nenber of the
ruling class. You could gain nenbership in that class only by
nmeans of your heredity -- that is, your birth parents. Although
he was not using hereditary influences as we do in nodern tines,
still Plato identified hereditary limts on behavior. |In short,
with his Table, Plato anticipated the nature-nurture argunent
regar di ng whet her experience (nurture) or heredity (nature) nost
i nfl uences our behavi or.

The United States' Declaration of |Independence says that
"all men are created equal," but that refers to equa
opportunity. It does not refer to inherited abilities. W al
differ fromone another. One branch of psychol ogy deals solely
with the study of individual differences anong humans. However,
we are sinply going to assunme that those differences exist. In
fact, they exist in everything fromour height and weight to our
intelligence, our running speed, and the |length of our arns.

How do these individual differences show up? They show up
al nrost every time we neasure any human di mension or ability.

I ndi vidual differences may result fromour hereditary
background or fromthe environnent in which we grow up and |ive.
However, nost of our differences result fromthe joint inpact of
both heredity and environnent. Qur age, our sex, our race, our
mental skills and abilities, or even the prior training we've
had may al so cause such differences. This chapter focuses on how
we neasure these individual differences.

When human perfor mance
data are plotted on a graph,
results often fall into what is
called a normal distribution.
Certai n observations about that
di stribution are inportant
here. In any range of scores,
such as those fromintelligence
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tests, we find that nost individual scores are grouped near the
m ddl e. Mst of us are average or close to average i n many
abilities. The further we get fromthe m dpoint of that
distribution, the fewer individuals we find. In the matter of
intelligence, for instance, nuch | ess than one percent of al
humans have an 1Q that is below 55 or above 145. So, know ng
the existence of Individual differences clearly exist. How do
we neasure or test then?

A test is a systematic procedure for conparing the
responses of two or nore persons to the sane series of stinuli.
In other words, tests are used to present the sane itens to many
people and to see how their performances conpare. Such tests
include a wide variety of stimuli and procedures. They may be
true-false, multiple-choice, or open-ended questionnaires, or
they may invol ve spoken or witten responses to rather conpl ex
stimuli. What is considered a "normal" (typical) performance on
such tests is al nost al ways based on records of past
per formances accumul ated over |ong periods of tine.

A good test involves nmany, many features. Al such tests
share several features in common. The tests are based on norns,
and such tests are valued if they exhibit high reliability and
high validity. Good tests are usually objective and efficient.
It is crucially inportant that tests be conducted (and the
results be treated) in a manner consistent with nationally
endorsed ethics for testing endorsed by the Anerican
Psychol ogi cal Associ ati on and the Canadi an Psychol ogi cal
Associ ati on.

Nor ns

The key word in our
definition of "test" is the

word "conpare.” If | tell vyou,
"M kko has a test score of
200!'", that's usel ess
information by itself. It only
gai ns neaning as we | earn how other people did on the same test.
Such other scores will allow us to interpret MKkko's score as

good, average, or poor.

By far the nost widely found distribution of performance
scores is the normal distribution, shown in graph form This is
found so frequently that statisticians and and psychol ogi sts
have actually studied the distribution itself. As a result,
we' ve | earned many things about it. For instance, we know that
the nmean (or average) score in a normal distribution falls
exactly at the md-point. Half the scores are above this point;
half are belowit.
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Let's suppose your
prof essor gave you a test on
your know edge of psychol ogy.
Let's al so suppose a perfect
test score would be 200, that
the class average on the test
was 100, and that class
per formance was nornmal |y
distributed. |If Mkko had been
a student in your class, his test score of 200 woul d' ve been the
best in class. Mre than 99 percent of the class woul d have
scored | ower than he did.

Al'l of this is inmportant any tine we try to interpret one
person's test score. To nmake the score neaningful, we nust know
how a | arge nunber of people performon our test. These
performances are used to establish "nornms,” which is the average
performance of many peopl e under specified conditions. So we
establ i sh norns by standardi zi ng (specifying or
operationalizing) the procedure under which a test is given. 1In
your class tests, for instance, it wuldn't be fair for everyone
el se to have only an hour for the test if you are allowed two
hours. The procedures would be different, and thus your score
couldn't be interpreted in terns of the sane graph of typica
performance on the test. Standardi zing such procedures
increases a test's objectivity and efficiency.

In a nationally adm nistered test, such as the Scholastic
Assessnent Test (SAT), the instructions are very precise. You
will be allowed exactly the sane anount of tinme to performthe
test at your test-site as will students in Seattle, Houston, and
New York, as well as Springfield, Ponca Cty, and Qi ver
Springs. The instructions are read to you, the timng is
controlled, and everyone taking the test on that date is asked
the sane questions. Although not part of your instructions, the
requi renents for a proper test site by the Educati onal Testing
Servi ce even spell out proper light |evels, tenperature, and
hum dity! As a result, only individual differences in whatever
abilities are being neasured can influence the test score. This
degree of specificity regarding the test situation increases the
reliability and validity of the test results.

The test nmust be standardi zed by giving it to enough people

that a distribution of responses is established. It's inportant
that the peopl e whose performance is used to standardi ze the
test are simlar to those who |ater take the test -- one of the

basi c el enents of proper test ethics. Once the test scoring
procedure has al so been standardi zed, your test can be scored
and recorded with everyone else's. Finally, your score can be
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interpreted in terns of the test's distribution of scores as
good, fair, or poor.

Reliability

Once we've established norns
for our test, we're faced with
anot her problem W want to
make sure our test is reliable.
Reliability refers to the
ability of a test to give
consi stent, stable, constant
results each tinme it is given
T =1 It would be a useless test that
measured your intelligence as superior one tinme and at the
| onest | evels another. There are many ways to assure that a
test is reliable. Mst often the test is given, and then given
again to the sane -- or an identically matched second -- group.
We expect that whoever scored at the top on the first test would
al so be at the top of the score distribution on the second test.
The extent to which the scores of all who take the tests are
identical is a nmeasure of test-retest reliability. However, such
an assessnent technique has problens. |If the test is boring the
first tinme, it's likely to be even nore boring the second tine.
I f students renenber the answers fromthe first tine the test is
adm ni stered, their score may be higher the second tine, but the
effects on the correlation of scores across tests is harder to
predict. An individual's ability may change between tests --
per haps because he or she has studied nore. The notivation of
t he person taking the test may change from one admnistration to
t he next.

O her measures can al so be used. Conparabl e-forns
reliability involves presenting two different arrangenents of
the test itenms to two conparabl e groups of people. Problens
wi th nenory, boredom and differing |l evels of notivation can be
easily controlled in this way, but there is a problem
denonstrating the conparability of the two groups. Still, we
woul d expect that people who are well versed in the materia
being tested would do well on either formof the test. Again,

t he higher the correlation of the test scores, the nore
conparable are the fornms. |Instructors, for instance, who use
different orders of the sanme set of test itenms on an in-class
test, can assess conparable-forns reliability by randomy
assigning students to take specific fornms of the test, and then
conpare the class averages on each formof the test.
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Finally, we can assess a test's split-half reliability. On
any nulti-itemtest, we should be able to split the itens to
conpare a wide variety of different itens against other itens in
a test. For instance, we could take a 50-item nultiple-choice
test and cal cul ate each student's score on the odd-nunber itens
(1, 3, 5. . .) and conpare those to their score on the even-
nunbered itens (2, 4, 6. . .). \Woever scored best on the odd-
nunbered itens should score best on the even-nunbered itens if
we have a reliable test. That conparison also can be applied to
the individual itens in that we woul d expect that people who
score high on the test as a whole are nost |likely to choose the
correct answer for any given item Cccasionally a reverse-
discrimnator is created -- an itemfor which the best students
consi stently choose the wong option. At worst, the | owest
perforners on the test may be nost likely to select the answer
that is coded as correct. Though rare, such itens are typically
di scarded because they reduce the overall reliability of the
test.

Reliability is one of the two nost inportant features a
test nmust exhibit. The other feature is validity.

Additionally, a good test is one which yields accurate,
replicable informati on obtained in an objective and efficient
form consistent with the nationally endorsed ethical principles
concerning the testing process.

Validity

In addition to establishing the norns on which a test is
based and assuring a test's reliability, another inportant
factor in developing a good test is to assure that the test is
valid. Validity refers to how accurately a test neasures what
it 1s supposed to neasure. There are many different ways in
whi ch we can determne the validity of a test. Al we dois to

establish a criterion -- sonething we wish to predict. For
i nstance, inagine you' ve devel oped a quickie-test of the
wi | lingness of nenbers of the opposite sex to accept dates with

you. You can neasure the predictive validity of your test
simply by giving it and then asking for a date. |If the response
to your request has been predicted by your test a high
proportion of the tine, then you have a valid test. It measures
what it's supposed to neasure, and it has predictive validity.
Feature 1 di scusses sonme of the problens we may have wth
validity. These problens have occurred in trying to devel op
culture-free tests that can be given w thout bias to anyone,
regardl ess of race.
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FEATURE 1
YO NO HABLO | NGLES

If you don't speak Spanish, then you had trouble with the
title, which says, "I do not speak English.”™ How would you like
to take an intelligence test in Spanish to determ ne whether you
were smart enough to stay in school? Unfair? O course. But
that's the problemfaced by people who don't speak Standard
Engli sh and who haven't been raised in our culture. It's not a
sinple problem Mst tests of intelligence and thinking skills
depend on | anguage. The instructions are al nost always witten
in English, and a nunber of the tasks are word-ganes or involve
wor ki ng wi th words.

Now i n sone senses that's fair. Many of the jobs in the
United States and Canada depend on soneone wi th know edge of our
culture. Language is inportant to the performance of nobst jobs.
Yet there are situations where not being able to speak English
may cause a person to score lowin tests measuring abilities
where | anguage use is not inportant. The Wechsler Scal es of
Intelligence—for adults, children, and preschool/primry age
children is one of the nost popular tests of intelligence. It
I's based partly on performance tasks involving little direct use
of | anguage.

It was an awareness of this
probl em caused by a | ack of
| anguage or skills or cultural
experience that led to the
devel opnment of "culture-fair"”
tests. They are nonverbal, and
It —— sy e . the instructions can often be
translated |nto any Ianguage to communicate with the test-taker.
The Figure is a sanple itemfromthe Progressive Matrices test.
It was devel oped in England and has been used in many Asian,
African, and European countries. It is |language-free and
depends very little on cultural experiences. Presented with a
series of cells, one of which is blank, the person taking the
test nust choose the correct answer to fill the blank cell
Thus the test can be used to assess general cognitive skills,
wi t hout hindrances that m ght be caused by | anguage
difficulties. How well this test can predict future success is
still uncertain.
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Anot her neasure of your test is to assess its concurrent
validity. To do so, conpare subjects' scores on your test to
their performance on a test with previously established
validity. Suppose there is a traditional date-test that has
already had its validity assessed and established. |If subjects
on your test obtain scores that correlate well with the standard
date-test, then your test has concurrent validity.

Anot her kind of validity is content validity. Sonetines
that's easy to determne; other tines it isn't. The content
validity of the exans given by your psychol ogy professor refers
to how well the various parts of his or her tests cover the
topics you' ve studied in the course. |If the first question on
the final examis witten in French, you can begin to suspect
you're taking a test of limted content validity.

Finally, there's face validity -- the one with which the
public is nost famliar. Does a test look as if it measures
what it's supposed to be neasuring? |If so, then it has face
validity. Mst of the "Sunday Supplenent” tests of personality,
or likeability, or suitability for marriage are high on face
validity, but may be woefully | ow on assessed content- and
predictive validity.

It is possible for a test to be highly reliable, yet
totally invalid. |If you speak Russian, what woul d happen if we
tried to neasure your know edge of Russian using a test in
Spani sh? Qoviously, we would confirmtine and tine again that
you had no know edge of Russian. It could be a very reliable
test with no validity. And how about the other side of the
coin? Can a test be highly valid without being reliable? No.
A person can be female w thout being pregnant, but she can't be
pregnant wi thout being female. Having a test which is both
reliable and valid, suggests the test is objective, but says
not hi ng about its efficiency or the ethics governing its
devel opnent or use.

bjectivity and Efficiency

An objective test is one in which each person scoring the
test reaches the sane concl usi on about the person taking the
test. Although they are far from perfect, mnultiple-choice and
true-false tests are likely to be the nost objective. People
may argue about how to score a particular answer right or wong,
but once they've agreed, then everyone can/wll score it the
same way. Although objective tests tend to be both reliable,
such tests may or nmay not be valid.

A subjective test is one that enphasizes the exaniner's
skills in interpreting test results. Subjective tests, |ike al
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ot her tests, strive for accuracy, but they are less likely to
achieve it. Essay exans are a good exanple of subjective tests.
The exam ner's opinions of the witer nay bias the scoring, as
may the witing skills of the test-taker. Witing skills may
have nothing to do with what the test is trying to neasure, but
a skilled witer may be given a better score.

When you applied to college, the adm ssions officer naking
a deci sion about your application would nake a better deci sion,
the nmore information he or she had. Their decision would be
better if they could first test you for a week, then interview
you for a week, follow you around for a third week during your
senior year in high school, and study your hone life for a
fourth week. More neasures -- especially those based on proper
nornms -- would increase the accuracy of the total test results.
However, it would also be a terrific waste of tine, not to
mention an invasion of your privacy. Adm ssions personnel can
| earn nost of what they need to know to nmake an intelligent
deci si on about you with only a day or two of testing.

As a result, the best tests are a conprom se. W bal ance
our needs for high validity and reliability against the costs in
time, noney, and materials to you and the exam ner. The best
tests are those with high efficiency that gain the maxi mum
amount of useful information in the | east anmount of tine,
consistent with nationally recogni zed ethics governing proper
testing procedures.

Et hi cs

There's been a | ot of argunent about tests and testing in
past decades. There have been abuses. But we discuss five

features that a good test should have. |If those features are
present, it is not likely that a test will lead to the wong
j udgmnent .

In highly industrialized societies such as those of the
United States and Canada, psychol ogists nust often aid in making
I nportant deci sions about people -- decisions that inpact their
lives. Conpany executives should be chosen from anong the best
qualified for the job.

An airport traffic
controll er needs a special kind
of stable personality. He or
she shoul d be resistant to
stress because of the nature of
the work. In years past, such
deci si ons m ght have been based
solely on seniority or who-
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knows-who; nowadays the nornms for such are quite different.
These decisions can't be del ayed or avoi ded. The nore rel evant,
accurate, reliable, and valid the available information is, the
better will be the decision. Testing yields one kind of
descriptive data about an individual, but as sonme psychol ogi sts
have pointed out, it is only one kind.

At | east tests are sonmewhat inpartial -- they pose the sane
question for all to answer, and they are usually objective and
efficient. Yet, we also know that each of us has had different
experiences. At what point does that experience begin to count?
Shoul d urban bl acks be deni ed access to coll ege sinply because
their skill with | anguage i s not neasured by the usual college
entrance tests? Should a nedical school admt only on the basis
of achi evenent, or can aptitude play sonme role in the adm ssion
deci sion? None of these questions are easy to answer, but they
all border on the ethical issues surrounding testing.

One i ssue concerns the
testing of mnorities on tests
t hat have been standardi zed on
white, mddle-class citizens.
Thi s viol ates our el sewhere-
stated need for standardized
norns in order to interpret
properly any test score. The
typi cal experiences of various
mnority group nmenbers may differ fromthose of mddle-class
citizens, as indicated by the sanple questions in Feature 2.

FEATURE 2
TESTI NG AND CULTURAL BI AS

Let's set up an inmaginary situation to illustrate a very
serious, real-life problem You' re applying for a job, but you
must first take an intelligence test to qualify. Answer the
following typical items fromtwo different tests:

Test One
1) How many seconds are there In an hour?
2) Aninmal is to oxygen as plant Is to:
3) \What state borders Chio on the west?
4) How many red stripes are in 'the Anerican flag?

Test Two
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1) Wio did "Stagger Lee" kill in the fanous bl ues
song?

a Hi s not her

b. Frankie

c. Johnny

d Hs girlfriend

e Billy

2) January 15 has been made a national holiday because
t hat
was the day when

a. the slaves were freed in the U S A

b. the slaves were freed in Texas
c. the slaves were freed in Janmica
d. Martin Luther King was born
e. Booker T. Washington died

3) "Go Tell It on the Mountain" is the title of a
spiritual;
it 1s also:
a. the nanme of Janes Brown's first hit
b. the first line of a speech by H Rap Brown
c. an expression of disbelief
d. the nane of a poem by Langston Hughes
e. the title of a novel by Janes Bal dwi n

4) Which of the following terns is out of place here?

a. Splib
b Bl ood
c. Gay

d. Spook
e Bl ack

The answers are printed on the next page at the end of t
Feature. Score, yourself separately on each test, giving
yoursel f one point for each correct answer. Now, suppose we
coul d convert your test performance into an estimate of your
as foll ows:

Poi nts Estinmated | Q
0 Less than 70

1 85
2 100
3 115
4 More than 130

Judgi ng fromthese typical questions, which test would y
rather take if you knew beforehand that they expected to hire
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soneone with above average 1Q? The first test is based on facts
many m ddl e-cl ass persons would know. The second test, however,
is based on know edge you would be nore likely to gainin a |ow
soci oecononi ¢ nei ghborhood. Each test is culture-fair for the
peopl e on whomit is "standardi zed." But how would you feel if
asked to take and be scored on the test standardized on a group
to which you do not belong? Wuld it be fair?

Answers: Test One: 1) 3600, 2) carbon dioxide, 3)
Indiana, 4) 7; Test Two: 1) Billy, 2) Martin Luther King was
born, 3) novel, 4) gray

Anot her controversy concerns the invasion of privacy.
-3 s A secretary nust know how to
& type -- there's little debate
about that. And a test of
typing skill would certainly
not be questioned in hiring a
secretary. But what about
tests that assess the honesty
of an applicant? At what point
does the right of a conmpany or
organi zation to know certain
personal information exceed the right of the individual to
decline to provide such information? This is the conplex issue
of privacy -- not easily resolved, but nore and nore debated in
nodern tines.

You do have many rights with regard to testing. First, you
have a right to the best test -- in terns of the criteria we
listed el sewhere -- that can be constructed for any testing
situation. Second, you have a right to the nost educated use of
those results that can be obtained. Third, you have the right
to absolute privacy of the test results -- they are your scores,
and they can be released only with your perm ssion. Finally,
you have a right to have those scores interpreted for you by the
nost professionally skilled interpreter who is avail able. These
conditions are inportant in the effective use of a test. |If
met, it is unlikely that an error in judgnment will be made,
whet her that involves a diagnosis of personal abnormalities,
advi ce regardi ng career interests and decisions, intelligence,
or the fornul ation of educational or vocational plans based on
past achi evenents or current aptitudes.

Tests of Interests
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We have an interesting problemw th interest tests. They
are, of course, very inportant during the early years of a
person's |ife as he or she is trying to make i nportant decisions
about a career and schooling. 1Isn't it enough just to ask
peopl e what they want to do? Sounds sinple enough, but it
doesn't work. Why? Because in reality the |ife of a doctor or
a psychol ogi st, a teacher or a researcher is seldomas pictured
on television or in popular reading sources. Such nedia
capitalize on the unusual, not the typical. As a result, you
may be di sappointed in your choice of career by the tine you' ve
gai ned enough experience to know what is actually invol ved.

Then it may be too late to change.

It was realized even as early as 1920 that testing people's
current interests would yield useful information on possible
careers for them for reasons discussed in the Think About It.
Qovi ously, having the interests that would lead to a particul ar
career is no guarantee that it would make a good career choi ce.
You may or may not have the aptitude to achieve in the field you
sel ect. However, such interest inventories do indicate probable
areas of success.

Think About It

The question: |n career counseling, what's wong with just asking
peopl e what they'd like to be? Wy wouldn't they know best what their own
interests are?

The answer: People do know their own interests. That information
turns out to be very valuable in guiding people into a good career. \What
peopl e taking such inventories don't know are the interests of successfu
people in a variety of fields, and they also don’t know whether or not they
share interests with those successful people. There are no "right" answers
in an interest inventory test. The typical test is standardized in ternms of
i nterest patterns-hobbies, skills, sports, even readi ng and entertai nnent
preferences. People taking the test can conpare their interests with those
of peopl e who have succeeded in certain careers.

To what extent do interest
' tests steer our thinking about
A vari ous occupations? More and
! nore wonen are entering the
work work force in wdely
irﬁnﬂl *hi varying careers. As a result,
! al t hough the the interest
i nventories thensel ves have
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not changed, the interpretation of test results on one inventory
was expanded in 1981 to include 162 occupations, 99 of which had
been devel oped in the preceding four years. Although sone
careers are still occupied alnost entirely by nmen (airline
pilot, for instance) or wonen (nurse), only four occupations
listed give norns for only one sex. As you can imagine, it has
been difficult to keep the inventories up-to-date when career
patterns are changi ng rapidly.

Two tests are nost often used to assess interests. One is
t he Campbell Interest Inventory. This is conposed of eight
parts, covering 317 itens. Sonetinmes you nust react directly
(Like, Indifferent, or Dislike) to specific school subjects
(fromacting through zool ogy, including psychol ogy), |eisure
activities (from poetry through skiing, including organizing a
play), and so forth. QOher scales require you to choose (do you
i ke one or the other or are they equal) between two activities
(such as going to a play vs. a dance), and to describe yourself
-yes, no, or can't you deci de whether you start activities in
your group?

Anot her widely used interest test is the Kuder Occupational
Interest Survey. In this inventory you nust choose -- froma
sanpl e of 100 sets of three activities -- the one you |ike nost
and the one you |ike least. The person's forced choices in this
inventory are collapsed onto ten interest scales such as
Qut door, Mechani cal, Persuasive, Artistic, and so forth.

Various patterns of interest scores are then related to a w de
vari ety of occupations. As your interests vary, the occupation
for which you may be best suited will show up as a uni que
pattern of interests.

It is possible to cheat on these tests, but why bother?
There are scales built into the tests that detect inconsistent
or sloppy answering patterns, but again the only loser is the
test-taker. Such tests will not |ead you out of the w | derness.
If you are confused about what career you should sel ect, but
unprepared to nake deci si ons about which of your interests are
nost inportant or dom nant, then the test will sinply confirm
you are confused. Wth dedication to making decisions in which
you believe, the inventories can be very hel pful -- not only in
i dentifying careers you should consider, but also in identifying
fields of study you probably shoul d not consider.

Tests for Achievenent and Aptitude

Achi evenent tests are the nost wi dely used, but also the
nost wi dely abused, of all tests. Such tests are nost often used
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to neasure how nuch you' ve

| earned in class or in a
training program They may

al so be used to assess how wel |
teachers are teaching.

Most of the published
: achi evenent tests are carefully
Al by standardi zed. Tests such as

AL I T the lowa Tests that you may

have experienced in G ades 1-8

or the Stanford Achievement
Tests for Gades 1-9 are wi dely
tested thensel ves before being
given to students. The California Achievement Tests (G ades 1-
12) are another exanple. Each of these tests, as well as the
md-terns and final you'll have in this course, are ainmed at
assessi ng how nuch you' ve | earned (achieved) up to the time you
take the test. Thus, achievenment tests stress content validity.
They are neasuring how nuch you al ready know.

Aptitude tests are very simlar to achi evenent tests.

You' d be hard pressed to distinguish between achi evenent- and
aptitude tests only on the basis of their contents. The

di fference between themis based mainly on the intended use of
the scores. Like achievenent tests, aptitude tests try to
assess what you know now. The difference? Aptitude tests use
your performance to project your future performance. But such
projections can only be based on abilities you' ve al ready
devel oped.

Sonme of us have a trenendous range of abilities; others of
us have very few abilities. For such people aptitude tests wll
be of little use. The tests would only confirmthe obvious --

t he person woul d be good in everything, or nothing. However --
back to the normal distribution again -- nost of us have an
Internmedi ate range of abilities. For us aptitude tests can be
very useful in identifying our major strengths so that we can
devel op them

Two maj or kinds of aptitude tests exist. One type measures
our scholastic abilities. These are the tests with which you
may be nost fam liar, such as the Schol astic Assessnent Test
(SAT) or the ACT (American Col |l ege Testing) Assessnent taken
near the end of high school and required for adm ssion into many
coll eges. The Graduate Record Exam nation (GRE) serves a
sim |l ar purpose for college graduates who wi sh to enter graduate
school .

In addition to these, there are a wide variety of nore
specialized tests of specific abilities. These tests nay assess
your mechani cal aptitude, your skill in logic, or your aptitude

PSYCHOLOGY: Exploring Behavior



Testing 407

in art or nusic. \Wereas the achievenent tests enphasize
content validity, it should be no surprise to you that aptitude
tests stress predictive validity.

As you can see, tests to nmeasure your interests, your

achi evenents, and your aptitudes all relate to your career. In
other parts of the chapter we | ook at two other major uses of
tests -- assessing intelligence and personality.

What is Intelligence?

This is a very inportant question to ask about any test and
the assunptions on which the test is based. Mst definitions of
intelligence focus only on the tools used to neasure it, not on
the concept itself.

g One way to define
intelligence is to say that
intelligence is what an
intelligence test neasures.
This is not as silly as it
sounds, since it enphasizes the
tests thensel ves, which are
crucially inportant. And it
really is a very good
operational definition, as you
saw in the Psychol ogy: Its
Nat ure and Nurture Chapter.

J Suppose you take a test that

i nvol ves only your mathematical skills, or general know edge, or
civic responsibilities. That test is not neasuring all aspects

of your intelligence. |In that sense, then, intelligence is, or

is limted to, what's neasured by a test.

But there's another way to go about it. As nost of us use
the term"intelligence,” we're really tal king about behavior.

W tend to think of it as a personal characteristic that can be
gauged or neasured by a test. One psychol ogi st has suggested
that intelligence involves four
conditions: First, awareness -
- intelligent behavior is
consci ous, rational, and
controlled. Second, goal-
direction -- intelligent
behavi or is not random Rather,
it is targeted at acconplishing

sone definable goal. Third, rational -- intelligent behavior is
consistent. Finally, intelligent behavior is worthwhile or
constructive, not destructive, aimess, or worthless. In sum
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intelligent behavior is conscious, goal-directed, rational, and
constructive. If that is its nature, and if the tests used to
assess it are critical, then what are sone views of intelligence
itsel f?

One viewis that intelligence is a single, general trait,
and that tests are sinply various ways to neasure it, as
advocated by Charles Spearman. |[If this viewis correct, then
all tests of intelligence should be positively correlated. That
is, if they're all measuring the sane thing, the nore of that
trait that is present, the higher all test scores should be.
However, research does not support this view very strongly;
there is only ,mninmal evidence of what Spearman called our g-
factor, standing for general intelligence. |If the g-factor
accounted for nmuch or nost of our intelligence, then assessing
it would be like drilling for oil on oil-rich land -- any test
of any skill would yield as assessnent of your genera
intellect.

A second view suggests that our intelligence nay be
conposed of groups, or clusters, of skills. One suggestion, by
Louis Thurstone, listed seven such Primary Mental Abilities, as
seen in Table 2.

Table 2

HUMAN PRIMARY MENTAL ABILITIES

PRI MARY ABI LI TI ES SKI LLS TESTED
Ver bal conprehensi on—v Vocabul ary, reading

Word fl uency—W Anagrans, rhym ng, nam ng categories
Nunber —N Sinmple arithnetic ability
Space—S abstract visualization, perception of

spatial relations
Associ ative nenory—M Rote nmenory of paired words

Per ceptual speed—P Visual details: Simlarities,
di fferences
General reasoni ng—R I nductive, deductive reasoning
This nmeans that all tests assessing the sane skill would be

related. There is evidence to suggest the factors listed in the
Table exist. Any test tapping into your nunber skills would
correlate positively wwth any other test assessing another facet
of your sanme nunber skills -- even though such test results
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m ght correlate poorly, if at all, with neasures of your nenory
skills.

A third viewis exactly opposite the original general -
factor proposal. This suggests that each test by its very

content determ nes what is being neasured. One theory states
that our intellect is conposed of 150 nental abilities, conposed
of all possible conbinations of three types of factors. These

i nclude five kinds of contents, five kinds of nental operations,

and six resulting products. |If this assunption were true,
there'd be little correlation between the results on any of
these tests -- we mght be very high on sone and still be quite

| ow on ot her subtests.

These three views define the classic views of intelligence
and the tests based on these views. Such logic was al so
responsi bl e for developing the intelligence quotient. More
nodern vi ews have broadened our conceptualization of nental
capacity or incapacity to include many skills -- such as sports
and interpersonal skills -- not traditionally included in our
concept of intellectual developnent. Wich theory is correct?
No sinple answer will do. One psychol ogi st has even suggest ed
aspects of all three views are correct! Argunment is fruitless.
Intelligence tests should be chosen -- as is true of any test --
with an eye toward the ultimate use of the results. There are
numerous factors al so thought to be correlated wth our
intelligence, including creativity.

Cl assic Tests of Intelligence

Al fred Binet, in France,
was the first person to devel op
a test of intelligence. The
original work was based on two
assunptions, both of which
| ater proved to be true.

First, it was assuned that to
test intelligence it would be
best to present problens that
all owed the children to
function nornmally. Second, it
was al so assuned that all else
bei ng equal, as a child got

ol der he or she should be able to solve a broader, nore conpl ex
variety of problens -- that is, that intelligence increases in
conplexity with age. W also now know that our intelligence is
frequently inpacted by the culture in which we live; creating a

PSYCHOLOGY: Exploring Behavior



Testing 410

culture-free test has been a very difficult process. Sone would
argue that it is not possible to create a truly culture-free
test.

The result of all this
work was a 30-itemtest -- the
predecessor of the still-
avai | abl e Stanford-Binet
Intelligence Scale. To
adm ni ster the Stanford-Binet
test requires a highly trained
exam ner. For each age |evel
up through early adol escence

B .1 there are tests of varying
content, but roughly equal difficulty. Mre and nore
chal l enging tests are offered as age | evel increases. For
decades the Stanford-Binet test was anong the top five npst
frequently used tests; in the |ast decade it has dropped out of
that elite group -- a sure indication that it no longer fits
nodern psychol ogi sts' definitions of a test of intelligence.

Davi d Wechsl er devel oped anot her popul ar series of tests,
very different in conceptualization and format fromthe
St anf ord- Bi net test.

T
L i

The Wechsler scale for
adults is constituted of 14
subtests -- each organized to
test different abilities and
arranged in increasing order of
difficulty. Ei ght of the
subtests listed in Table 3
are utilized -- with

= / adj ustnents for decreasing
difficulty -- in tests later revised to assess adol escents and
children, including infants.

o

Sel ect ed ot her subtests

are used only in WAIS-1I1 and
WSC 11l or WSC- 11l and WPSSI -
R -- sone as suppl enentary

subt ests, sone as optional

subt est s dependi ng on how or
for whom |1 Q i s bei ng neasured.
The Wechsl er tests neasure both
verbal skills -- the only thing
assessed by the Stanford-Binet test -- and perfornmance skills,
yielding two different 1Q scores. The Wchsl er scales can be
used to aid in the diagnosis of psychiatric disorders. Finally,
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the original WAIS was devel oped just for use with adults, to
conpl enent the Stanford-Binet that works only up to late
adol escence.

Table 3

ASSESSI NG THE DEVI ATION | Q
WPPSI W SC WAl S Subt est
Verbal Scales
| nf ormati on
Conpr ehensi on
Arithmetic
Simlarities
Vocabul ary
Digit Span
Letter-Nunber Sequenci ng
o] Sent ences

X X X X X
n X X X X X
X X X X X X X

Performance Scales
Digit Synmbol —€odi ng
Pi cture Conpl etion
Bl ock Design
Pi cture Arrangenent
hj ect Assenbly
Matri x Reasoni ng
Synbol Search

S Mazes

Ani mal Pegs

Scal e used on indicated Test; o = optional subtest;
suppl enentary test

» x
o x X X X
» X X X X X
X X X X X X X

The Wechsler series
i ncludes three tests now
avai lable as: (1) the third
edition of the Wechsler Adult
Intelligence Scale (WVAIS-111),
(2) the third version Wechsler
Intelligence Scale for Children
(WSC-111), and (3) the second
edition of the Wechsler
Preschool and the Wechsler
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Preschool and Primary Scale of Intelligence (WPPSI-R). Both the
WAI' S and the W SC have separate verbal and non-verba

performance scales that yield verbal and performance | Qs that
can be conbi ned for conparison with a Stanford-Bi net-neasured
IQ The WPPSI-R -- having fewer tests -- yields only a single
estimate of an infant's or young child' s I Q

The Intelligence Quotient

The intelligence test probably nost famliar to you is the
"IQ test. Wiat is an IQ or Intelligence Quotient? Though
sonetinmes mstakenly credited to Alfred Binet, Gernan
psychol ogi st WIlliam Stern devel oped the original concept of the
intelligence quotient.
Three terns are inportant: nental age, chronol ogi cal age, and
intelligence quotient.

The first concept is nental age (MA), or the average age,
expressed in nonths, of children who answer correctly certain
items on a standardized test.

For exanple, if a girl
exactly eight years ol d passes
those itens passed by the
average ten-year-old, her
mental age is 120 nonths (10
years x 12 nonths). This score
I's then conpared with the second concept -- her actual, or
chronol ogi cal age (CA), in nonths, in this case 96 (8 x 12).

: To determine the I1Q you divide
eanlts 3 the mental age by the
W il chronol ogi cal age and nmultiply
T Pasa 1 ¥ by 100 -- to yield a whole
e . nunmber: 1Q = (MA/ CA) x 100.
__1}“___,_.;:,,.._{ i Qur eight-year-old woul d thus
CA = I0WA_dmo~ 1 24mo. MASLHimo, 2 have an 1 Q of 125, that is (120
i -'fig‘fmﬁ%ﬁr.g,.yen_-g;;ﬂ..ﬁ / 96) = 1.25 x 100 = 125).

; Thus, any 1 Q over 100 i ndicates

4 - abovel0O0 i ndi cates above
average ability; any 1Q below 100 i ndi cates bel ow average
ability in school subjects.

Wiy do we use the 1 Q concept? The original test of
intelligence was devel oped by a commttee, of which Binet was a
menber, to neasure the school abilities of Paris school children
and their ability to profit frominstruction. [|Q scores can
help to identify students who require specialized attention,
such as renedial help or nore challenging prograns. Scores can
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often be useful in predicting future academ c success. But sone
questions about their useful ness remain.

Modern Tests of Intelligence

At one tinme theories of intelligence were defended in
fierce turf wars. Wth conpeting theories, psychonetricians
(nmeasurenent experts) such as Charles Spearman and Loui s
Thurstone led their arm es of graduate students and ot her
believers into lengthy, difficult battles. For psychol ogists,
each skirm sh was a nmmj or event.

Eventual Iy other | eaders and ot her canpai gns surpassed
these psychol ogi cal |eaders. The battlefield lay still,
littered with indecisive relics of various statistical battles.
In nore recent years, other battles have been fought, but the
attention of both psychol ogi sts and graduate students alike has
turned to other fronts -- to concerns with cognitive psychol ogy
and neuropsychology -- frontiers where the battles are nore
i ntense, nore interesting, and potentially nore rewarding
(adapted from Sternberg, 1977, pp. iX).

Intelligence declined as a topic of intellectual interest.
Brief rallies occurred around topics such as heritability of
intelligence and racial differences in intelligence. However,
by 1970 one psychol ogi st had remarked that ". . .to the
t heoretical psychologist. . .intelligence seens to have outgrown
its useful ness” (Vernon, 1971).

Two events occurred to alter the intellectual battlefield.
First, Robert Sternberg (1985, 1988, 1996) proposed a new
triarchic conponential theory of intelligence. Assun ng
theories of intelligence should be able to specify the
nmechani snms by which intelligent behavior is acconplished, he
defined a conponent as an elenentary information process that
operates upon internal representations of objects or synbols
(St ernberg, 1985, pp. 97).

The main conponents of Sternberg's theory of intelligence
serve at |least three kinds of functions: (1) Metaconponents are
executive processes used in planning, nonitoring, and making
decisions as a task is being perfornmed. (2) Perfornmance
Conmponents are used to execute various strategies for task
per f ormance whi ch may include encoding of stinmuli, conbining or
conparing stinuli, and responding. (3) Know edge Acquisition
Conmponents are concerned with acquiring declarative and
procedural know edge: Selective-encoding, -conbination, and -
compari son

The executive processor is the unique feature of
Sternberg's theory -- the conponent that allows you when working
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on an al gebra problemto step back at sone point, realize that
your work is headed nowhere and initiate a decision to start
over or devel op another strategy. The performance conponents
are simlar to performance skills assessed in other tests of
intelligence such as Wechsler's, though there is nore enphasis
on the cognitive underpinnings of such actions in Sternberg's
theory. Verbal skills and know edge, as assessed by classic
tests of intelligence are simlar to Sternberg's Know edge
Acqui sition Conponents.

Second, Howard Gardner (1983) has proposed a Theory of
Multiple Intelligences. It is Gardner's view that our nental
skills are based upon ". . a nunber of different intellectua
strengths, each of which nay have its own devel opnental history”
(Gardner, 1985, pp. 59). Such intellectual conpetencies involve
probl em sol ving skills which enable us to resol ve genui ne
problens or difficulties that we may encounter

Under some conditions, these problem solving activities my
| ead to creating an effective product. Also involved is the
potential for creating or finding problens -- which is the basis
for acquiring new know edge. To qualify as an intelligence,
there are eight "signs" for which Gardner |ooks including each
of the followng: (1) Potential isolation by brain damage. (2)
The exi stence of idiot savants, prodigies, and other exceptional
individuals. (3) An identifiable core operation or set of
operations. (4) A distinctive devel opnental history, along with
a definable set of expert "end-state" performances. (5) An
evol utionary history and evolutionary plausibility. (6) Support
from experinental psychol ogical tasks. (7) Support from
psychonetric findings. And finally, (8) susceptibility to
encodi ng in a synbol system There are eight intelligences
whi ch qualify according each of these eight signs, as detail ed
in Table 4.

Tabl e 4

HOWARD GARDNER' S EI GHT | NTELLI GENCES
Type of
Intelligence Skills Drawi ng Upon the Intelligence
Li ngui stic Readi ng, witing a paper, |istening

t o/ under st andi ng speech

Logi cal - Sol ving math or bal anci ng checkbook, | ogica
mat hemat i cal reasoni ng, or doing a proof in mathematics
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Spati al Movi ng fromone place to another, reading
maps, packing a suitcase

Musi cal Si ngi ng, conposing nusic, playing a piccolo,
under st andi ng nusi c structure

Bodi | y-ki nesthetic Playing a conpetitive sport (football,
soccer,
basketbal|), throw ng a discus, running a

f oot
race, dancing, sSw nmm ng
I nt er per sonal Under standing and relating to ot her people;
runni ng a busi ness, understandi ng people's
noti ves and/ or enotions
I nt raper sonal Under st andi ng yoursel f. Know ng who you
are,
what is inportant to you, what notivates
you,
know ng your potential for change
Nat ur al i st Understanding regularities or patterns in
t he

physi cal world

(Adapted from Gardner, H., 1983, 1993.)

Wher eas Sternberg enphasi zes the interaction anong the three
conmponents of his view of intelligence, Gardner stresses the

uni queness of his nultiple intelligences. Gardner's work is the
first to give intellectual credence to skills such as those
denonstrated by NBA basketball players (Bodily-kinesthetic) and
the skills of corporate executives and | eaders (Interpersonal).
Wth such nodern theories, the traditional definition of IQis
in decline, though there is a continuing concern with probl ens
of nmental retardation.

Definition and Measurenent of Mental Retardation
In the sections on ethics and Feature 12.2 di scussing

Testing and Cul tural Bias you read about one of the major
concerns voiced by critics of intelligence tests -- that such
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tests are culturally biased. Still other studies have enphasized
another factor -- that 1Q once thought to be fixed at birth by
heredity, is also the result of interaction between parents and
child. The kinds of experiences infants have can mean
significant differences in various intellectual areas. People
In great poverty, for exanple, would probably have fewer
Qpportunities to provide infants with stinulation. |In fact,
studies of children raised in slunms (and orphanages) have shown
that infant education can dramatically increase a child' s I1Q
score. Does a better environnment, then, actually make children
smarter? This may be so. However, Edward Zigler, of Yale
University, believes rather that the environnent of deprivation
makes children | ess smart than their inborn potential would

di ctate under better circunstances.

Noti ce here again an
interaction between heredity
and intelligence. As you can
see fromthe above appraisal of
IQtesting, |abeling a person
mental ly retarded because of
|l ow 1 Q scores may be
m sl eadi ng. While persons with
| & below 70 are usually
consi dered retarded, factors
in the course of devel opnment nay be inhibiting their
performances on tests. Careful observation and exam nation are
necessary to determ ne whether a person is profoundly, severely,
noderately, or mldly retarded, or indeed retarded at all
Soneti mes shocki ng m stakes in |abeling have been made. Only
proper diagnosis can indicate the type of training best suited
for the individual. The profoundly retarded nust be cared for
all their lives, whereas the severely retarded can (with
conpl ete supervision) function at a mnimal |evel.

The noderately retarded
are considered to be trainable
-- to do sem skilled or
assenbly -- |line work. Those
who are noderately nentally

“ retarded are often referred to

e paen | _ A as trai nabl e nental retardates.
The educable nental retardates are only mldly retarded; wth
proper education they can function reasonably well both socially
and econom cal ly.

What causes retardation? There are two types of causes:
Functional retardation is caused by cultural deprivation with no
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known organic cause. Oganic retardation is caused by inherited
condi ti ons such as Down's syndrone, phenyl ketonuria (PKU), and
cretinism (or hypothyroidisn). Oher types of retardation can
be caused by poisons in the environnent, including the prenatal
environnent. Brain injury and even nmalnutrition can cause
retardation. Ongoing research is still uncovering influences on
t he devel opment of the brain and human intelligence.

What I npacts intellectual Devel opnent?

What's your 1Q? What is the 1Q of a person in your
nei ghbor hood who is the sane age and sex as you? Considering
any two people at random there
will be essentially no
correl ation between their |Qs.
What factors, then, do cause a
correl ation?

I f you know your parents'
| s, that is usefu
information. There is a
correl ati on between your

intelligence and that of your parents -- usually positive --
especially if you all live in the sane house. |[If you have a
fraternal twin who is the sane sex as you, your I Qs will be even

nore positively correlated. And, if you have an identical twn
living with you, your I Qs are even nore likely to be al nost the
same. As the degree of genetic relationship increases, so does
the simlarity of 1. Heredity counts. But since children of
conpar abl e genetic rel ationships reared together will have | Qs
nore alike than those not reared together, we've also confirnmed
the influence of environnent.

One oft-debated question about |1Q concerns whether or not
it changes with age.

In one cross-sectional study,
two psychol ogi sts gave sonme 500
peopl e, 20-70 year olds, an
intelligence test. Seven years
| at er they gave 302 of the
original 500 (60 percent) nmany
of the sanme tests. These data
were conbined in a | ongitudinal
. — e study. Both types of studies
are described in our discussion of cross-sectional and

| ongi tudi nal studi es.

PSYCHOLOGY: Exploring Behavior



Testing 418

Does |1 Q change with age? The answer depends on the type of
study. Read the Think About It for some relevant results.

Think About It

The question: WII your intelligence grow, remain constant, or drop as
you get ol der?

The answer: In longitudinal studies, a person's intelligence will show
a slight, steady increase during the adult years through (roughly) age 60 of
his or her lifetine. |In cross-sectional studies older persons will seemto

be slightly less intelligent than younger ones. This occurs because
education today is better, and intelligence tests assess knowl edge. Over the
| ast 50 years, as the Stanford-Binet and the Wechsler tests have been
restandardi zed, the average | Q of Anmericans has clinbed al nost 15 points. As
t he know edge base grows, each new generation knows nore at any given age.

What conmes with age is experience in knowi ng when to apply

know edge, an ability not well neasured by nost tests of
intelligence. O der people do not get dumber as they age. They
are often working with nore |imted know edge, but doing so with
greater skill.

Anot her factor that
i nfluences intelligence is
one's birth order in a famly.
An only child is born into an
intellectually stinulating
environment. The other nenbers
of the famly are all adult and
al ready educated. For a child
s born into a large famly,
with many brothers and sisters close to himor her in age, the
average level of intellectual stimulation will be lower for the
| ater-born children than was the environnent in which the ol der
children were born. The parents nust also cater to the needs of
the brothers and sisters. And tal king and doing things with
brothers and sisters may not educate you as well as would the
same anount of instruction fromyour parents.

Birth order may affect not only intellectual |evel but also
notivation -- for instance, for achievenent. O the first 23
United States astronauts, 21 were first-born or only children;
one had a single older brother who died as an infant, and one
was 13 years younger than his older brother. Sally R de, the
first American woman astronaut, was also a first-born child.
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USI NG PSYCHOLOGY: Can you | nprove your |Q?

Wthin limts, yes, it is possible to inprove your |IQ
Several factors are involved, since both heredity and
envi ronnent determ ne your intelligence. Thus, it is possible
to create an environnment that will do the nost for your
intell ectual developnent. Since intelligence is nost often
measured in a formal testing situation, experience with the
testing format is clearly helpful. It pays to know what kind of
testing procedure will be used.

A second factor concerns notivation. Prior classroom
experi ences may sonetines discourage you fromtrying to do your
best in a formal testing situation. A relaxed, confident

attitude is helpful. Keep in mnd that no test at any tine in
your life is an absolutely critical event fromwhich there is no
recovery if things don't go well. An error sone students make

iIs to get too keyed up for the tests. They run their notivation
| evel up so high that they are not at their peak perfornmance
range. Do sonething you enjoy the night before the exani nation!
Third, some might hope to "cheat” on the tests by trying to find
out beforehand what questions will be asked. O course, that
isn't really raising your 1Q The tests are given on the
assunption that you are a "naive" participant taking the test.
This means that you' ve not already seen the specific problens
bei ng posed for you in the test. |If that's not true, then the
test is not a valid one.

Fourth, nost commonly used intelligence tests in North
Anerica are based on m ddl e-class val ues and typica
experiences. Anything that will increase your exposure to such
an environnment is likely to increase your neasured 1Q Friends,
cl ubs, social organizations, and participation in conmunity
affairs are sone exanples. So, it is possible to affect your 10
within a limted range by focusing on environnental factors
af fecting your experience and perfornmance in the test.

Finally, recent reports have suggested that drinking a
generous gl ass of orange juice before taking a test -- any test
-- wll inprove your performance on the test. Most likely this
i s because of the additional energy available to the brain as
you are taking the test.

Wil e you may not be concerned with this natter now, there is

al so sone hel pful information avail abl e about how you may be
able to maxi m ze (when the tinme cones) your children's
intelligence. This involves many factors in devel opnent that we
di scuss in the Early Devel opnent: From Creation to Adol escence
Chapter. Also reviewthe interesting facts about birth order,
whi ch are summarized in Table 5.
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Tabl e 5

FACTORS AFFECTI NG YOUR | NTELLI GENCE

FACTOR | MPACT
BIRTH ORDER Earlier born tend to be smarter (because they
are in aricher intellectual environnent).

FAMLY SIZE Larger total famly size tends to nean | ower 1Q
for conparable birth order (#2 child of 2

siblings smarter than #2 child of 7 siblings).

SPACI NG More di stance between children neans |ess
adverse effects of later birth order (because
the average intellectual climate is richer).

*Not e: The studies on which this table is based invol ved
differences in tested 1Q of only 1-2 points through an entire
generati on.

Intelligence and Creativity

Does having high intelligence nake people nore creative?
Intelligence and creativity seemto be related, but creative
ability has proven difficult to neasure reliably and validly.
Creativity involves originality and flexibility in problem
solving. For instance, take a |look at the inversion of
Inversions. Intelligence tests usually neasure convergent
t hi nki ng, which a person uses to organi ze various facts to
arrive at the single (correct) answer. By contrast, tests of
creativity often assess divergent thinking, which a person uses
to search for many possible answers given a |imted nunber of
stimuli. Sone have asserted that standard tests of intelligence
-- requiring a search for the answer -- penalize those offering
creative answers.

A variety of attenpts to neasure creativity have been
devel oped. One is a Renpte Associates Test: Wiat word rel ates
to cake, blue, and cottage? What relates to iron, hot, and
bell? The answers are cheese and bar. Another approach
i nvol ves an open-ended assessnent of creative thinking. For
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exanpl e, one test |ists objects a person m ght use to produce
sonet hi ng and chal | enges the participant to suggest ways to

i nprove the product. Scoring creativity tests poses a nunber of
probl ems. How unusual nust an answer be to be scored
"creative"? Qobviously, much nore research i s needed.

We do know that, while nost of us have sone sort of
creativity, exceptional creativity seens to run in famlies, as
you saw i n anal yzing the Bach famly tree in the Early
Devel opment Chapter. To nurture creativity, a famly nust
provi de the freedom and encouragenent that allows such talents
to enmerge and devel op.

Personality Tests and Errors

There is a fifth, and very common, use of testing we want
to discuss -- that of assessing personality. Basically, there
are three choices in the testing nethod to use. W can observe
behavior and try to nake deci sions about soneone. W can
adm ni ster various fornmal tests to try to convert people's
behavi or into nunbers, about which we can then nake deci sions.
O, we can administer projective tests which are nore subjective
measures of human behavior. There are problens with all three
nmeasure techniques. Personality tests are nost often used
either in assessing job applicants or in diagnosing problens of
per sonal adj ustnent.

Al |l these observation techni ques, including behaviora
observation techni ques such as interviews, tend to be subject to
certain types of errors of assessnment. One such error is
stereotyping, which is attenpting to fit the applicant's
performance into categories so broad as to be ineffective. As
we discuss in the You and G oups Chapter, not all redheads have
fiery tenpers, not all Chinese are earnest and loyal only to
famly ties.

A second problemis insensitivity. Sonmetinmes an
interviewer may not interpret an applicant's answer correctly.
Thereby the interviewer msses an opportunity to pursue what
m ght otherwi se be a fruitful line of questioning or observation

A third problemis the halo effect -- nmeaning that prior
know edge of the applicant (good or bad) influences
i nterviewers' observations. They may record data only so as to
confirm opi nions and beliefs fornmed before the interview and
contrary to answers or evidence being offered by the applicant.

Because of these potential error sources, there has been a
long effort to try to render the assessnment of personality nore
obj ective and precise. This can be acconplished using
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standar di zed questionnaires and self-report assessnent devices
or by interviews structured in various ways.

| nt ervi ews

Suppose you are bei ng
interviewed for a job. You are
asked several general
i nformati on questions about
your life history. Then, when
the interviewer asks you what
coll ege or university you're
going to (or have graduated
from, he or she nakes an

e T e i nsul ting corment about your
school. Wthout your knowing it, the interviewer my be
stressing you to see how you react under pressure. The stress
interview is one type of testing situation that is avail able.

Another is the structured interview that covers a specific

series of questions and topic areas -- the interviewer may even
be working froma sheet of questions. It reduces biases -- both
yours and the interviewer's -- but it may be stressful if it

doesn't allow you to expand on your answers.

A third type is the unstructured interview, where you can
ask questions of whoever is conducting the interview O
interest here is howthe interviewis controlled. A skillful
j ob applicant may nanage to talk only about those abilities in
whi ch he or she excels, especially if interviewed by an
i nexperi enced personnel nmanager. |In the unstructured interview,
the |l ack of structure permts various forns of error to creep
into the process; this lowers the validity and reliability of
deci si ons based on such interviews.

The fourth type of interviewis the exhaustive interview,
where you may be interviewed for many hours and/or by nore than
one person at a tinme. This can also be very stressful, but not
unli ke the type of day that would be faced by a very busy
busi ness or academi c person. All of these interview styles
represent variations of standard personality and perfornance
assessnent tests.

Questionnaires and Sel f-Reports

As we discuss this neans of collecting data for assessing
personality, we'll describe the procedure briefly. Then we'l]l
select a test to show you the concepts that apply.
Questionnaire/self-report tests are easy to give to | arge groups
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of people. Mst such personality tests involve a | arge nunber
of questions, each of which can be answered yes/no or
true/false. These test results are often used as an initia
screeni ng device -- a rough indicator of present or possible
future problens. Tests such as these are usually suppl enented
by additional tests, possibly including interviews or projective
tests. They are used to verify the initial findings, or follow
up to find nore information about conditions reveal ed by the
first tests.

Probably the nost widely known of all personality tests is
the M nnesota Miltiphasic Personality Inventory, or MWI. There
are now nore than 6,000 published references to and studi es of
the MWPI, released in 1989 in a revised formcalled MWI-2. The
MWPI -2 is conposed of 567 statenents about you -- sinple
statenents about aspects of you, to which you can easily respond
"true," "false," or "cannot say."

These statenents can be scored and anal yzed by conputer in
terms of 10 scal es of tendency toward such di sorders as
hypochondri asis (Hs, or health anxiety), depression (D), and
Schi zophrenia (Sc, suggesting withdrawal into a private world).
Buried within the nultiple hundreds of statenents are sone itens

used to detect lying or faking socially desirable answers -- the
Lie (L), Faking (F), and Correction (K) scales. An exanple?
Responding "true" to "I |ike everyone I know' will elevate your

score on the Lie scale.

Al t hough the MWI has rather poor reliability, it is stil
a critical tool used in assessing personality. Qher tools
include the interview, the intelligence test, and the projective
test. The MWPI identifies possible diagnoses to be verified or
rejected using other sources of data. The test is so firmy
based in supportive research findings, that participants’
responses are anal yzed by conputer and the report generates both
an etiology (what caused the problenf) and a prognosis (Wat is
the likelihood of recovery?).

Projective Tests

As we discuss this neans of collecting data for assessing
personality, we'll describe the procedures for using projective
tests briefly. Then we'll select a test to show you the
concepts that apply.
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The projective tests
of fer the person taking the
test a seemngly form ess,
unstructured task. Very few
cues are offered as to what
IS expected or what is a
"good"” or "correct" answer.
The theory behind these tests
suggests that given a

L b M T e e speci fic, but vague stinul us,
part|C|pants Wil l have to dram10n their own perception of the
situation to respond. It is thought that when we are forced to
do this, it will cause us to reveal our own personality or views
of the inportant controlling events in the world.

The theory seens sound, but there are sone problens.
Projective tests are subjective. Their validity and reliability
have been questi oned by psychol ogi sts because of the limted
nunber of norns provided for sone of these tests. As a result,
psychol ogi sts tend to use these types of tests only for
gui dance, not as a sole source of information about a client or
pati ent

One classic projective test is the Thenmatic Apperception
Test (or TAT), which has been avail able since the early 40s.

The TAT consists of detailed pictures that are open to different
interpretations. Persons taking the test are asked to nake up a
story about each one. They are to relate what |led up to the
situation, what is going on, what the characters are thinking or
feeling, and what is likely to follow.

Scoring is not standardi zed. However, the exam ner m ght
be | ooking for thenes that keep appearing in the stories. There
may be a trenendous range of responses, but the results for the
TAT are often determ ned by the exam ner's experience with
giving the test. For any individual, it is the unusua
responses -- those that depart fromthe expected -- which are
nost inportant and the nost revealing.

How are we to evaluate the projective tests? The
underlying assunption is that unstructured test situations can
be used to detect enduring personality traits. Especially wth
the TAT there is evidence that tenporary, everyday things nmay
affect it. Hunger, lack of sleep, or social factors such as
frustration or failure in other test situations may affect the
results. Perhaps the nost effective use of projective tests is
as an "ice-breaker" early in the therapeutic situation. Despite
wi dely recogni zed poor reliability, the TAT remains a very
popul ar test because it offers a nonthreatening neans to
i ntroduce participants to psychot herapy.
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REVI EW

ASSUMPTI ONS FOR A TEST
1. Wat is the purpose of tests? Wiy have they been
devel oped?
What is a "normal distribution"?
Wiy are standardi zed norns for tests inportant?
VWhat is neant by saying a test is "reliable"?
What is "test validity?" Explain three ways in which a
test may be shown to be valid.

aRwD

6. Conpare and contrast the scoring of objective and
subj ective tests.

7. If atest is efficient, what do we know about it? Wy
is efficiency inportant in Testing?

8. Wiat precautions help assure that tests will be
adm ni stered and interpreted in an ethical manner?

TESTS OF | NTERESTS, ACH EVEMENT, AND APTI TUDE
1. Wat types of tests are used in career and vocati onal
counseling? On what are such tests based?
2. Conpare and contrast achievenent and aptitude tests.

TESTS OF | NTELLI GENCE

1. Gve at least two definitions of intelligence.

2. Describe three different views concerning the nature of
intelligence.
Nane and describe briefly the nbst conmonly used
intelligence tests.
How i s 10 cal cul at ed?
What is now known about retardation?
Wiy is creativity difficult to neasure?
What are sone influences on the devel opnent of
intelligence?

w

No oA

TESTS OF PERSONALI TY
1. Describe briefly how your behavior in an interview
m ght be used to eval uate your personality. Wat errors
of assessnment night be nade and why?

2. \What are projective tests? Nane those nost comonly
used.

3. Are projective tests well validated? Are they
reliabl e?

4. VWhat would you want to know about any test you took?
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ACTI VI TI ES

1. Exam ne back issues of Reader's Digest, Famly Circle,
or any namgazine that is likely to run "tests" of narital
happi ness or personal adjustnent. Select a test and list for
yoursel f what skills you think are being tested. Then take the
test, score your performance, and see how well the article says
you did. Now, reread the article closely and see if you can
find out how the "normal" perfornmance was defined. Wat group
of people was used to standardize the test? How well did the
article and test specify the norns, reliability, validity,
objectivity, and efficiency of the test?

2. If your college/university has a counseling center, find
out whet her you can take either of the traditional tests of
vocational interest (the -Canpbell or Kuder tests). |If you take
one of the tests, nake an appointnment with a psychol ogi st to
have your scores interpreted. Did you find any interest
reveal ed that you hadn't known you had? |If this service is not
avai |l abl e, colleges and universities often teach a course on
"tests and neasurenent." Students in the course are |earning how
to adm nister and interpret vocational interest tests. Through
your [professor (or directly) you m ght contact a nenber of the
faculty in your psychol ogy departnent or in your institution's
counseling center to find out if they need volunteers to take
t hese tests.

3. Does a school district or county near you use an
achi evenent test such as those available fromlowa, California,
or Stanford? If so, call or visit one of the schoo
psychol ogi sts or central-adm nistration personnel (call ahead
for an appointment!). Ask himor her to revieww th you the
national nornms for the test as well as (tine permtting) the
performance data for the students fromthe whole district or
county. Discuss the psychologist's interpretation of the data,
i ncludi ng any expl anations for the performance of the |oca
students as conpared with the national norns.

4. Sit down with sonmeone who | oves you -- a friend, parent,
brother or sister, or significant other. Have this person help
you anal yze what things you do best. Are you super-quick in
mat hemati cs? Fast with a smle? Easy to get along with? Do
you work especially well with people in a noisy or crowded
situation? Find out your strengths. Then deci de how you can
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best convince an interviewer of those strengths. Now you're
ready. Do you need a job for next summer? Start meking
contacts now. See how many tinmes you can get yourself
interviewed. |If you don't get a particular job, try to find out
why.

5. Make some symetrical inkblots. Fold a piece of heavy
white construction paper in half. |Into the crease drop severa
drops of ink; now press the two hal ves together so as to squeeze
the ink out into a variety of symmetrical forns. You may have
to do quite a nunber before you get a satisfactory variety of
forms. Now show each form one at a tinme, to a friend. Ask
your friends (who wish to participate) to wite down two or
three things that they see in the form-- either inits parts or
as a whole. Then collect the papers and anal yze the responses
with the friend or (anonynously regardi ng who supplied the
answers) with fellow students. How nuch agreenment is there?
Way m ght peopl e respond very differently to the sanme fornf

| NTERESTED | N MORE?

ANASTASI, A (1982). Psychol ogical Testing, 5th ed.
Macm | lan. A cl assical text covering nmany aspects of testing.
Describes Iimts on procedures, and gives exanpl es of
intelligence, achievenent, aptitude, and personality tests.

COON, K. (1977). The Dog Intelligence Test. Avon. Don't
take this one too seriously. Gves instructions for
adm ni stering and scoring ten dog intelligence tests. Fun to
read.

CRONBACH, L. J. (1970). Essentials of Psychol ogica
Testing, 3rd ed. Harper & Row. Thorough coverage of all the
maj or i ssues involved in devel oping and admi nistering a test of
skill or potential. |Includes a wide array of tests.

EYSENCK, H J. (1968). Know Your Om 1Q New York, NY
Pengui n Books. Eight tests, with answers and scoring
i nstructions, that allow you to make an estinate of your 1Q as
it mght be neasured on the major standard tests.
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Hal sted Press. G ves a variety of views on a series of
controversial aspects of intelligence: its existence, causes,
and assessnent.
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THORNDI KE, R L. & HAGEN, E. P. (1977). Measurenent and
Eval uation in Psychol ogy and Education, 4th ed. New York, NY:
John Wley and Sons. Heavy reading. Covers the basics of
testing and sone related social and political issues.

TYLER, L. F. (1971). Tests and Measurenents, 2nd ed.
Upper Saddle River, NJ: Prentice-Hall Publishers. A brief,
tough, solid review of the assunptions underlying tests.

I ncludes a review of test devel opnent, statistics, and a
di scussi on of issues of fairness and accuracy.

VRI MBEY, A. & WRIMBEY, L. S. (1975). Intelligence Can Be
Taught. New York, NY: Bantam Books. Suggests that many
abstract skills neasured by tests can be inproved with training.
Thus, you can raise your |1Q?!?
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