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CHAFTER I

INTRODUCTIAON

The purpose of this study was to investigate how an
individual's ability to perceive various stimuli thraugh the
auditory, olfactory, and tactile sensaory systems correlates
with his/her ability to perform on thes Wechsler standard
intelligence test.

The primary objective of the scientific approach to
peychological research, is to answer guestions in =&
systematic, objective, and precise mannsr through cbhserving
and recording information. This aobjective holds true in the
clinician's attempt to determine the uniqueness of each of
his/her patients within the therapeutic context.
Fsychometric testing, which permits compatisons of the
patient's performance with that of a reference group, is one
such scientific approach.

An individual assessment, by use of the intelligence
test, is a rare situation in that a highly able and skilled
professional devotes his/her exclusive attention to one
individual faor a periocd ranging from one to several hours.
This may never happen again. The examiner has the
oppertunity to gather valuable information about the
individual that will be useful For assessment and

intervention purposes.



In the past 15 years we have seen numerous attacks on
the use of intelligence tests. Accusations have arisen from
ethnic minority groups that standardization procedures are
culturally biased. Other critics say that the imtelligence
test is misused. And still others insist that the
intelligence test does not measure a broad enough spectrum
of the brain's ability to perceive environmental stimuli.

It is this last criticism that is the subject of this paper.

Need Fpr the Study

The present method of intellectual testing is limited
at best. Intelligent behavior is dependent on biolagical
and genetically based components as well as culturally based
education and environmental enrichment of the perceived
stimuli (Ssttler, 1988). The need for developing additional
testing methods has been evideﬁt fFor sometime.

The form and purpose of intelligence tests of the
future will be based more aon the unique individual than they
have been in the past. "My view...is that over the next 20
years we are likely to see evolution...charnges in
intelligence tests...We are likely to see tests that provide
separate scores on a variety of abilities™ (Turnbill, 1979,
p~81). John Horn {18739) says that "...we can expect that
intelligence tests of the future:...will contain subtests
designed to indicate features of temporal integration of

information, auditory organization, and elementary cognitive



processing of information”™ (p.239). "THealistic simulations
of real-1ife problem =itustions might be used to supplement
the usual psychological tests and thus ta contribute to the
database needed to develop a broader conception of
intelligence" (Frederiksen, 19885, p.451]).

Within the factor snalytic theories of intelligence,
several have asserted that there are many aspects of
intelligence. Spearman (1927), Builford (1967), Vernon
(1850), and Horm (1967) all submit that there are many
levels of intelligence which are each linked with individual
skill, speed, intensity, and extent of =a person's ability
For imtellectual autput. FEach of these theorists, im his
own model, has developed g way of looking at gne's cognitive
abilities to perceive stimuli within the enviraonment,
process it, and reproduce it in some Ferm of test.

Within the inFurmatiDn—prDcessing approaches to
intelligence, Campione and Brown (1978), Sternberg {(1988),
Torgesen (1878), and Das (1972) focus on ways individuasls
mentally represent and process information.
InFormatinn—prncegsing models of cognitive sctivities
categorize mental processes in terms of the different
operations performed on the information after it is
perceived by way of the sensory receptors. In these madels,
cognition is proposed to oceur in saeveral stages. The
information is received through various sensory modalities.
That information is processed at one stage and then passad

on as input to the next stage for further processing.



Intellectunl pProcessing, then, is composed of certain
cognitive activities or behaviors, "...which transform and
manipulate information between the time it enters as a
[sensory perceived] stimulus and the time a response to it
is selected" (Torgesen, 1978, p.51B).

These mare modern @pproaches to intelligence seem to
have in common =a strong emphasis on innate and develocpmental
influences. It sppesrs that genetically determined
cognitive ability is greatly modified by direct experience.

It is noted that responses given by a subject are directly
related to his/her urnique historical learning experiences,
It is slso strongly suggested that the sub ject's attitude
toward taking the test will dirsctly affect the results
{Roberts, 18985).

This investigation directly studied the individual's
ability to perceive environmentsl stimuli through three
different sensory modalities. The numerical results were
then correlated with the Wechsler IQ test as evidence of
each individual's unique ability to perceive stimuli
differently. Whatever position @ person adopts in a
definition for discussing intelligence, it is important to
recognize that the unigque learning histeriss of each sub ject
determine the way in which he/she uses the brain's ability

ta perceive environmental stimuli.



Purpose of the Study

Intelligence testing is imtended to determine the
intellectual capacity of the individual by using =
pPsychometric instrument to measure =nd assignh a number to
that person's ability to perform well on the test. Ths
purpose of this research is to give evidence that
intelligence tests do not measure the individual's unique

ability to perceive environmental stimuli.

Aesearch Questions

This study examined the following questions:
1. Is there a signifFicant correlation between an
individual's IQ and his/her ebility to identify
environmental stimuli by way of the Olfactory sensory
system?
2. Is there a significant correlation between an
individusl's 1Q and his/her ability to identify
environmental stimuli by way of the auditory sensory system?
3. Is there a significant carrelation between an
individual's IQ and his/her ability to identify
environmental stimuli by way of the tactile sensory system
of the hands?
4. Is there a significant correlation between an
individual's IQ and his/her ability to use short-term memory

by way of the Dlfactory sensory system?



B4 Is there a significant

individual's IQ and his/her

correlstion between =zn

ability to use short-term memaory

by way of the auditory sensory system?

6. Is there g significant

individual's IQ and his/ber

correlation between an

ability to use short-term memory

by way of the tactile sensory system of the hands?

7. Is there a significant
individual's IQ and his/her
matching test by way of the
= Is there a significant
individual's IQ and his/her
matching test by way of the
g, Is there = significant
individual's IQ and his/her
matching test by way of the

hands?

carrelation between an
ability to perform a stimulus
Dlfactory sensory system?
correlation between an
ability to perform a stimulus
auditory sensory system?
carrelation between an
ability to perform a stimulus

tactile sensory system of the

Limitations

The study was limited to sub jects from the ages of 10

ED years old. The age distribution is skewed to the early

20's and less representative of the older population. There

was only one nom-~-white subject. The majority of the

sub jects were of school age,

college age, or in some way

associated with continuing education. The lower IQ subjects

were uritrained laborers. The study was not well represented

by the blue collar worker.

to other populations.

The findings masy not generalize



Hvpotheses

The hypotheses of the study were:
1. There is a significant correlation between an
individual's IQ and his/her sbility to identify
environmental stimuli by way of the O0lfactory sensory
system.
2. There is a significant correlation between an
individual’s IO and his/her ability to identify
environmental stimuli by wsy of the auditory sensory system.
B There is a significant correlation between an
individual's I =2nd his/her ability to identify
environmental stimuli by way of the tactile sensory systenm
of the hands,
4, There is a significant correlation between an
individual's IQ and his/her ability to use short-term memory
by way of the Olfactory sensory system.
5. There is a significant correlation between an
individual*s IQ and his/her ability to use short-term memory
by way of the auditory sensory system.
5. There is & significant correlaticn between an
individual's IQ and his/her ability to use short-term memory
by way of the tactile sensaory system of the hands.
7 There is a significant correlstion between an
individual's IQ and his/her ability teo perform a stimulus
matching test hy way of the Olfactory sensory system.

a. There is a significant correlation between an



individual's IQ and his/her
matching test by way of the
g4 There is a significant
individual's IQ and his/her
matoching test by way of the

hands.

ability to perform a stimulus
auditory sensory system.
correlation between an
ability to perform a stimulus

tactile sensory system of the



CHAPTER II

A REVIEW DOF THE LITERATURE

Currently published instruments that measure
intelligence look at only = limited area of the brain's
ability to perceive and process environmental stimuli.
These tests are designed to look For a general intelligence
of the individual and compare the results to a
standardization sample. The tests Fail to recognize each
individual's unique gability in separate areas of coghnitive

Funpetioning.

Theories of Intelligence

Cyril Burt (1955) tells us that the term intelligence

derives from to intelligentia, which was introduced by

Cicero. Spearman (1927) says that the "monarchic" view of
the concept called intelligence became a popular idea as far
back as the Fifteenth century.

Herbert Spencer (189%) is given the credit by both Burt
and Spencer in bringing the term "intelligence" into
psychology. Spencer defined life as "...the continuous
ad justment of internal relations to external relations.”
‘Spencer further proposed that the sbility to adjust is
gchieved through the intelligence of humans and by virtue of

instincts in the lower animals. Spencer defined
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intelligence as the "...power of combining many separate
lmpressions" (p.403). Spencer also tied the concept to the
ideas of biological evelution in = way that was to set the
pattern for psychologists for the coming years.

There continued to be many attempts to define
intelligence, especlally after the invention of a test thst
claimed to measure it. Numerous conferences were held an
the problem, and many "intelligent" people were heard. The
outcome was far from agreement. As Spearman (1927) put it,
intelligence became a "...mere vocsl sound, 3 word with so
many meanings that finally it had none" (p.14). He Further
Quoted J. S. Mill (Spearman, 1927) in a statement that
desecribed the search For = proper meaning of intelligence.
The statement has the hint of s warning. "The tendency has
always been strong to believe that whatever receives a name
must be an entity of being, having an independent existence
of its own. And if no real entity answering to the nanme
could be found, men did not for that reason Suppose that
none existed, but imagimed that it was something peculiarly
obscure and mysterious" (p.14).

Attempts at giving intelligence an operaticnal
definition have alsoc run into problems. A definitien that
satisfies the needs of understandable cammunication must
contain ideas or concepts that are identiFiable and reality
based. David Wechsler (1958) offered a proposed operationsl
definition when he said that, "...intelligence,

operationally defined, is the aggregate or global capacity
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af the individual to act purposefully, to think ratienally,
and to deal effectively with his environment" (p.7).
Wechsler does offer comment concerning the terms aggregate,
global, purposefully, and ratiomally, but he does not supply
empirical proof for these terms.

A more candid opersticnal definition was given by E. G.
Boring (19223), when he stated that "...intelligence as a
measurable capscity must at the start be defined as the
capacity to do well in an intelligence test" (p.35). It may
appear to many, that Boring was being cynical, but he was
actually demanding s careful look at the intelligence tests
themselves, pointing out the obvious problem in measuring
the brain’'s ability to function.

The French psyschologist and educator, Alfred Binet,
defined intelligence as "...the tendency to take and
maintain & definite direction; the capacity to make
adaptations for the purpose of attaining a desired end; and
the power of autovcriticism™ (Terman, 1916, p.45). Another
source from Binet 8§ Simon (12418), states that intelligence
is "...judgment, otherwise called good sense, practical
sehse, initiative, the Faculty of =adapting one's self to
circumstances. To judge well, to comprehend well, to reascn
well, these are the essential activities of intelligence"
(pp. 42-43). Binet's emphasis Focuses on thinking or
problem-solving sperations, in which he recognized three
steps: direction (similar to the moderrn term "mental set’),

adaptation (Finding a means to reach an end), and
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autocriticism (a form of self-evaluation). Binet {13039)
later added = fourth step, comprehension., With the four
steps of direction, comprehension, adaptation, and
criticism, Binet's description of thinking or preblem
solving is quite congruent with recent theories.

Binet (13908) often remarked on the great complexity of
intelligence. He also stated that "...the mental Faculties
of each subject are independent and unequal; with little
memory there may be associated much Judgment, ..0ur mental
tests, always special in their scope, are esch appropriste
to the analysis of a single faculty" (p.12).

The theories getting the most attention today are the
Factor analytic theories of intelligence. There are two
primary thecries within the factor analytic group. First
there is the general-~Ffactor (g) theory of intelligense. The
"g" factor is an index of general mental ability of
intelligence and represents thel"invantive" 28 cantrasted
with the "reproductive™ aspect of mental ability (Jdensen,
1878). Tests that have a high "g" loading require conscicus
and complex mental effort, such as is found in reasoning,
camprehension, and hypothesis-testing tasks.

In centrast to the First, Thorndike (1927) and
Thurstone (1938) have asserted in their theoriss that the
intellect is composed of many separate faculties, such as
mathematical, mechanical, and verbal Faculties. Even though
the disagreement between the factor analysts continues

regarding haw intelligence is organized, many of them accept
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the theory of general intelligence (Urbach, 1974). Their
general belief is that intelligent behavior is still
multi-dimensional, with either a general unitary funection ar
a compasite of several samewhat independent abilities
performed by the brain,

Spearman (13923) defined intelligence by sayimng,
"...everything intesllectual can be reduced to saome special
case...of reducing either relstions or correlates" (p.300).
Education of relation - "The mentally presenting of ahy two
or more characters...tends toc evoke immediately a knawing of
relation between them" (p.63). Education of carrelates -
"The presenting of any character together with any relation
tends to evoke immediately = knowing of the correlative
character" (p.91)}.

Spearman (1927) later suggested scme statistical ways
of testing the opposing views of theories of intelligence.
He propcosed a two-factor theory to acocount for the pattern
af correlations seen with group tests of intelligence. He
theorized that mental processes associated with "g" are
education of relations (the relationship between ideas) and
education aof correlates (Finding & second idea associated
with a previously stated one).

BEdward L. Thorndike {1927}, whose ideas were based on =
theoretical perspective, conceptualized intelligence as the
product of a large number of interconnected but distinctly
intellectusl sbilities (& multi-Factar theory).

Louis L. Thurstone (1938) asserted that intelligence



could not be viewed as a unitary trait. Rather, there are
secondsry factors or abilities that may be related to "g."
Thurstone maintained that human intelligence possesses a
certain systematic organization, with a structure that can
be inferred from a statistical analysis of the patterns of
intercorrelations found in & group of tests.

Stoddard (1843) defined intelligence as Y...the ability
to wundertake activities that are characterized by (1}
difficulty, (2} complexity, {(3) abstractness, (4) economy,
(5] adaptiveness to a goal, (B) social value, and (7] the
emergence of origimality, and to maintaln such activities
under conditions that demand & concentration of ensrgy and a
resistance to emotional Forces"™ (p.4}.

Freeman (1955) presents intelligence as "...adjustment
or adaptation of the individual to his total envircnment, or
limited aspects thereaof...the capacity to reorganize aone's

behavior patterns so as to ast more effectively and more

appropriately in novel situations...the ability to
learn...the extent to which [a person] is educable...the
ability to carry on abstract thinking...the effective use of

concepts and symbols in dealing with...a problem to be
solved” (p.60-51).

Philip E. Vernon (1965) believes that a general group
Factor (g) must be considered in any attempt to understand
intelligence.

The meost prominent multifactor theorist in the United

States is J. P. Guilford (1957). He developed a model

14
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called "Structure OF Intellect (SDI)." This is a three-
dimensional model: one dimension represents cperations (the
kind of mental operation performed); the second dimension
represents content (the type of content which thes mental
operaticn is performed); and the third dimension represent
products {(the resulting produet of the process). These
dimensions are broken down into many subcategories which are
the topic of some recent changes in the S50I model (Guilford,
1988).

Haymond B. Cattell and John Horn (1967} took a
different approach to explaining intelligence. Their theory
holds that there are two types of intelligence: fluid
imtelligence which refers to essentially nonverbal mental
efficiency which is more dependent upon physiological
structures; and Crystallized intelligence which refers to
acquired skills and knowledge which are dependent tpon
cultural assimilation.

John Harn {1885) maintains that current research does
not allow 2 unitary thecry %o stand alone. He argues
strongly against the concept of general intelligence. He
sees intelligence as a composite of severasl abilities that
the brain processes. This allows esach individual to be
distinctly different with his/her own combination of unigue
abilities. J. P. Das {1973) simply states that intelligence
is "...the ability to plan and structure ocne's behavior with
an end in view" (p.27).

L. G. Humphreys (13879) writes that intelligerce is,
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"...the resultant of the processes of acquiring, storing in
memory, retrieving, combining, comparing, anmd using in new
cantext information and conceptual skills; it is an
abstraction™ (p.115).

Howard Gardner (1883) alleges that humans have several
orr multiple intelligences. He writes that "...a human
intellectual competence must entail a set of skills of
problem solving - enabling the individuzl to resolve genuine
problems or difficulties that he or she encounters, and,
when appropriate, to create an effective product - and must
also entail the potential For finding or creating problems -
thereby laying the ground work For the acquisiticn of new
knowledge"™ (p.60-51).

Jan-Eric Gustafsson (1984) proposes a three-level model
of intelligence by using some of the sbave cancepts. The
three levels are:; crystallized intelligence which desls
with verbal information; fluid intelligence which deals with
adaptive nonverbal abilities, and general visualization
which deals with fFigurative imfFormation.

R. J. Sternberg (198B8) asserts that intelligence is the
"...mental activity invelved in purposive adaptation ta,
shaping of, and selection of real-world environments

relevant to one's life" (p.33).

Instruments Used to Determine 10

The Wechsler Intelligence Bcale far Children - Aevised
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(WISC-R) was used to determine the IQ of the subjects under
16 years old. "The WISC-R has been well received by those
who use tests to evaluate children's intellectual ability.
It has excellent standardization, relisbility, and
concurrent validity, and much care has been taken to provide
useful administrative and scoring guidelines" (sattler,
1988, p.143).

The WISC was originally developed by David Wechsler in
1848. It is currently published by The Psychological
Corporation. The latest revised edition [(WISC-R) was
published in 1974. This revised edition, 25 years after the
original WISC, retained 72 percent of the original items
along with the original Coding subtest. The WISC-R is
designed to test children from & years of age to 16 years 11
moenths and 30 days old.

The WISC-R {Wechsler, 1974) was designed to test the
intellectusl ability of children on an individual basis.
Theoretically, it was desigmed to provide an individual test
using a wide range of verbal and performance abilities,
There are currently six verbal rFresponse subtests and six
material manipulation (performance) subtests. These
subtests yield a raw score which is econverted to standard
scores with 3 mean of 10 and a standsrd devistion of 3. The
Verbal, Performance, and Full scale scores all have a mean
of 4100 and a standard devistion of 15.

The standardizstion aof the age range was excellent and

included 2,200 subjects. The sample was stratified by =age,



sex, geographic region, urban/rural residence, ocgcupation of
the head of the household, and race (white and non-white).
This sample was based on the 1970 U.S. census data (Sattler,
1988) .

The WISC-A {(Wechsler, 1974) has adequate concurrent
validity with a variety of zbility and achisvement measures.
This test has excellent relisbility. Vernon (1984) writes,
"Overall the reliasbility and stability of the Full scale
scores are as high or higher than those of other tests of
intelligence™ (p.143). The internal consistency
relisbilities of the WISC-R Full scale IQ's are extremely
high with an average rz.SE.and with standard errors of
measurement of less than 5 points on the three scales.

The Wechsler Adult Intelligence Scale - Revised
{WAIS-R) (Wechsler, 1981), was used in this investigation to
determine the adult subjJects Full secasle IQ. The WAIS-R has
retained 80 percent of the original items or slight
modifications. The WAIS-B is designed to test adults fronm
16 years old to 74 years, 11 months of age.

The WAIS-A (Wechsler, 1981) is designed to test the
intellectual ability of adults on an individual basis. The
theoretical basis for this test is that the examiner could
sample 11 types of ability and themn generalize fram the
results. From this, the author of the test planned to
examine intelligence which was defined as the global
capacity of the individual to act purposefully, to think
rationally, and toc deal effectively with his or her

environment (Wechsler, 1958).

18
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There are six verbal response subtests and five
material manipulation (performance) subtests. These
subtests yleld a raw score which is converted to standard
acores with a mean of 10 and a standard deviation of 3. The
Verbal, Performance, and Full scale scores =zll have a mean
of 100 and a standard deviation aof 15.

The standardizaticn of the sge range was excellent and
included 1,880 subjects. The sample was stratified by =zge,
sex, geagraphic region, urban/rural residence, occupation of
the head of the household, asnd race (white and non-white).
This sample was selected to be representative of the U.S.
late adolescent and adult populations during the 1970's.

The WAIS-R (Wechsler, 1981) has excellent subtest and
Full scale relisbility. "Heliabilities fFor the 1IQ
assocciated with the Verbal, Performance, and Full Scale are
extremely high for the standardization sample; average r= pf
.87, .93, and .97 respectively" (p.242). House, et zl
(1988), writes that the WAIS-A is "...consistent with the
prior history of the Wechsler Scales...the
reliabilities...for the WAIS-A are generally superior for
peychometric instruments...there is no reascn to doubt the
WAIS-R is as valid as its two predecessors” (p.342). Also,
it is noted that concurrent validity studies of the WAIS-R

have been uniformly positive.
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Current Aesearch on Humans Perceptual Ability

with the DlfFactory, Auditory, and Tactile Senhses

Three subtests were used to investigate perceptual
ability within the three senscry modalities of olfaction,
audition, and taction. The subtests included:
Identification of the stimulus material; Short-Term Memory
aof the stimulus materizl sssociated with time; and a
Stimulus Matching test also based on time. The reason for
the similarities of the subtest within each sensory modality
is that research shows that individuasls adopt comman
strategies in dealing with similar tasks. Baron and Breck
(1887) determined "...that common strategiss were adopted
[by subjects] for tasks with similar elements: the
important consideration appeared to be the ability tapped by
the task rather than the sensory modality in which the task

was presented” (p.165).

Identificatiaon

The Identificaticn subtests consisted of stimulus
materials, presented chne at a time. Each sub ject was asked
to explain aloud exactly what the material was. Sub ject
were then asked to identify all of the stimulus materials
even if they were incorrect on many of the items. This
subtést is a test of accumulated khnowledge. The

identification subtests of this research were intended %o



exam a variety of cognition-related Factors that include
learning ability, fund of information, richness of ideas,
memory, and sensary development.

"Odor identification is probably the most important
information preoecessing task in the olfactory domain. It
entails cognitive, particularly memaorial, skills, as well as
sensory ahility"™ (Murphy & Cain, 1988, p.173).

In the Dlfactory Identification subtest, =ach sub ject
was allowed as much time =5 was he/she needed to identify
the odaorant. This was done to allow older sub jects
cpportunity to identify the odorant as it has been shown
that odor thresholds tend to rise with age (Murphy, 1985;
Doty et al. 1884; Schiffman, 1979). A marked loss of
ability in the accuracy of odor identification tends to
cccur at higher thresholds with older people (Eskenazi, et
al. 1986; Ooty et al., 1984; Muphy, 1885; Schemper, Voss, B
Cain, 1981; Schiffman, 1977). However, according to 0. G.
Laing (1986), only a single sniff would be needed to
identify the odorant. "The most significant finding of
this study [on identification af odorsl]l is that humans
obtain sufficient information from one sniff te identify a
single odor at a concentration which is just above the
recognition threshold. In other werds, only a single sniff
is necessary for the identification of an odorant over most
of the ceoncentration range used in studies of human
olfaction'" (p.169).

In the Auditory Identification subtest, each subjeot
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was asked ta identify some musical tunes, In deseribing an
individual's ability to perceive musical informatian,
Sternberg and Oavidson (1985) point out that there is a
domain-specificity of talent in the more gifted and
"...hence do not see giftedness as having much to dao with
excepticnally high levels of IQ or any other single personal
charécteristi:" (p.57). Like the Vecabulary and Information
subtests of the Wechsler IQ tests, the Auditory
Identification subtest taps memery and prior learning.
However, it also requires substantial concentration and the
active application of select skills to the new and unigue
experience as in the Arithmetic subtest of the Wechsler
(Blatt & Allison, 41968),.

In the Tactile Identification subtest, esach subject was
asked to identify objects that are commonly found in the
average American household. The sub jects were allowed to
use right, left, or both hands as the research shows no
dif ference between hands in performing a tactile recognition
task (Manning-Melean et zl. 1885; Varney 8§ Benton, 1975; and
Zoccolotti et al., 19729). Like the sbove identification
subtests, Tactile Identification incorporates memory and
prior leasrning. Success in properly identifying the items
depends, in part, on the possession of particular tactile
information plus the ability tao draw on past experiences

with the stimulus material in reaching solutions.
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Short-Term Memory

Aeszarch concerning an individual's ability to remember
and reproduce information has been going on for many years.
Concerning attitudes and memory, Freud (1938) wrote, "The
tendency to forget the disagreeable seems to be gquite
general; the capacity for it is naturally differently
develaped in different persons”™ (p.1041). Later studies tend
ta confirm the nation that the factar of memory enters into
all kinds of cognitive abilities. Memory has evolved into
twa major categeries: of short-term and lang-term memnry
which are both clossly tied to sa called intelligence.

"When a child of normal intelligence and character

proves to be seriously backward... the commonest

[sic] causes is a weakness in mechanical memory.

On the other hand, the cases of idiot savants

demonstrate clearly that a person may possess an

exceptional retentiveness faor figures or words, and
yet be highly deficiemnt in general intelligence; and
every university examiner can cite cases of dull
students who nevertheless scrape through all their
written examinatians by dint of good memory"

(Burt, 1967, p.200).

It is also noted that "Memory skills also vary in their
adaptiveness and value in cultures in which different
occupstional or institutional demands are made on people’'s

memory'" (Mistry & Ragoff, 1985, p.136)]. The Short-Ternm



Memory area of research for this paper was intended to
determine how people use theilr own past experiences in
meeting the present challenge of memory ability.

The O0lfactery Shart-Term Memory subtest required the
sub jects to hold in memory a particular arrangement of
stimulus material over varying lengths of time. Much like
the Digit Span subtest aof the Wechsler IQ test, Olfactory
shurt—térm memory looks at the abillity of the subject to
learn the order of the stimulus material, store it in memory
and then reproduce by recall the correct ordesr. There is
some evidence presented by Eskenazi et al. (1886) that
Olfactory recognition memory may cperate somewhat
independently of aother perceptual abilities.

The Auditory Short-Term Memory subtest will be expected
to correlate closely with the Digit Span, Coding, and/or
Oigit symbol subtest of the Wechsler IQ test. YThe task
[Digit Span] assesses the subjects ability tc retain several
elements that have no logical relationship to one another.
Because auditory infarmation must be recalled and repeated
orally im proper sedquence, the task has been described as a
sequencing task" (Sattler, 1988, p-154). This subtest
demands infarmation processing of the stimulus tone. This
involves discrimination, sbility to adapt toc the changing
tones (Kemp, 1985), and memory of the auditory stimulus.
Then the sub ject is required to repeat the tone identifying
number aloud. The individuals suditory adaptationm ability

to the different tones is discussed by Weiler et al. {1987),
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",..it appears that different methods produce different
adaptation effects...The normal ear apparently shows several
Farms of adaptation, which reduces the perceptuzl strength
of 8 comtinuing stimulus, in favor of an intermittent, less
redundant ane" (p.411).

The Tactile Short-Term Memory subtest alsoc looks at the
ability of the sub ject toc learn the order of the stimulus
material, store it in memory, and then reproduce by recall
the correct order while being blindfolded. The inmspection
time allowed is eritical in this and other subtests.
According te research done by Mike Anderson (1988]) on
inspection time, infaormation preocessing, snd the development
of intelligence, it was determined that "I7T [inspection
time] is related to IQ in development! (p.532). The subtest
is also examining the subject's ability to retain

infermation and recall it after a period of time.

Stimulus Mateching

Stimulus Matehing is a variatian of magnitudes
estimation and magnitude matching (Stevens & Marks, 1980).
In magnitude estimation, the subject assigns numbers to the
strength of stimulus material (Stevens, 1975). Magnitude
matohing is similar except the sub jects estimate the
strengths of stimuli and are instructed to assign a peosition
on a common scale of pérceived strength (Stevens and Cain,

1987). The Stimulus Matching subtest used in this research
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simply involves recognizing identical stimulus and arranging
them in the proper order as quickly as possible.

In the Odor Stimulus Matching subtest, it was expected
that older subjects will do less well as reported by Stevens
& Cain (1985) in their studies on magnitude matching of
odorants. A similar stimulus matching task was included by
Eskenazi et al. {(1988) in their research of nlfactory
aptitude.

In the Auditecry Stimulus Mateching test, two sensory
modalities were in primary use: perception aof the sound by
way of audition and visual identification of the tone pipe
makling the sound, after some learning had occourred.
According to Karma (1979), acoustic structuring ashility and
visual-spatial sbility are anzlogous constructs. "Both are
abilities to organize the elements of perception although
the chamnel of information is different"{p.51). Alsa
Hassler st =l. (1985) confirm that there is "...a
significant relationship between [auditory] musical talent
and visualizatian” (p.102),

In Tactile Stimulus Matching, since the sub jects wers
blindfFolded, the acquisition of information was facilitated
by relative movement of the hands ar fingers over the
stimulus object {(Darian-Smith, 1882; Gibson, 1862; Krueger,
1870). 1In most cases, the objects were stationary and the
sub jects were assked to actively touch them. It has been
Found that "..,.when the relative movements are comparable,

an observer [experimental subject] appreciates an object's



textural gqualities in much the same way regardless of
whether he uses 'active touch® (i.e., voluntary manual
exploration) or 'passive touch! (i.e. movement of the ob ject

over the statiecnary skin)" (Essick & Whitsel, 1985, p.188}.

Summarg

The Olfactory, Auditory, and Tactile subtests were
designed to examine the individual's intellectual competence
at variocus perceptuzl levels. These subtest allawed the
person to solve genuine environmental problems or
difficulties by way of different sensory modslities.,

It is expected that each individual will display
his/her own unique skills to do well on some tests and
poarly on others. Performance will depend upoen his/her
developmental history, genetic composition, and past

learning.
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CHAFTER III

METHODB

This chapter presents the design and methodology of the
research study. The treatment of participants in this
research project was in acecordance with the ethical standards
of the American Psychological Asscciation as set forth in the
publication "Ethical Principles of Psychologists - Revised"
{(American Psycholegical Associstion, 1981). The procedures
utilized in this study were approved by the Pittsburg State
Department of Psychology and Counseling and the University

Rights of Human Sub jects Committes.

Sub jects

A total of 43 individuals participated in this research
study. Twelve of the subjects were eliminated when it was
determined that the data collected was not complete or was
otherwise invalid. Thirty-one subjects provided data that was
considered valid. All partiecipants were volunteers and lived

within a 100-mile radius of Pittsburg State University.

Apparatus

Each of the individuals participating in the study were
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administered the Wechsler Adult Intelligence Scale Hevised
(WAIS-R) or the Wechsler Intelligence Scale for Children
Revised (WISC-R). The WAIS-R and the WISC-8 have good
validity and high relisbility tratings. "Each aof the three IQ
scales {of the WAIS-R) has an internal consistency reliability
voefficient of .88 or sbove in the standardization group over
the entire age range covered by the scale" (Sattler, 1888,
p.220). The WIﬁé—H has a .88 reliability coefficient. Both

of these tests zre well suited for the study {Sattler, 1388).

Testing For Olfzctory Perception

In testing for olfactory perception, all of the stimuali
used zan be loevasted in the average American household. In the
olfactory identification subtest, the stimuli used consisted
of: bubble gum, dried chopped omions, tea in bags, cedar wopd
shavings, pipe tobacco, vanilla extract, ivory scap, cinnaman
stick, lemon peel, newspaper, roasted peanuts, and rubber
bands. These items were placed inside red plastic squeeze
bottles so that the subject could not see the item. The
sub jects would then squeeze, fForcing the odorant out of the
bottle so that they could smell the odorant molecules. The
sub jects were allowed as much time as they wished to smell the
stimulus material and make a decision as teo what it was.

D. G. Laing (1986, p.163) reports that '"...no studies
have described the duration that an odor must be sampled

(sniffed) for identification to be achieved." However, it is



assumed that since perception of odaor quality is necessary For
identification in odor memory, varying amcunts of cdarant
molecules are necessary far different individuals and
cdorants.

The stimuli used for the Dlfactory Short-Term Memaory
subtest were scented candle= made by the Flintlock Carporation
of Houston, Texas. The scented candles used were: jade,
strawberry, yellowrose, Chanel #5, clean air, lauren, pina
colada, romance, country kitchen, french vanilla, mulberry,
and cinnamon spice. These scented candles were alsc placed
inside the plastic squeeze bottles to prevent visual
associations.

The sub jects were given the stimulus odorants in a
particular order and asked te smell each of them fFor no mare
than two seconds each. The subjects was then asksd to read a
humorcus article on behavior modification to prevent them from
practicing any associations which he/she might have made with
the odorants for graduated periods of time (Peterson S
Peterson, 18539)}. After the appropriate time period had
elapsed, the subjects were asked to positicn the odorants in
the correct order by smelling them again.

The Olfactory Stimulus Matching subtest used the abhove
mentioned scented candles as stimulus material. In this
subtest, the subjects were asked to match a disorganized set
of odorants to an arganized, identically smelling set of
odorants. This task was to be accamplished as guickly and

acourately as possible. The subjects were told that more
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peints were given For Faster responses and that no points
would be given if there were incorrect responses.
Both the Shart-Term Memory and Stimulus Matching
subtests, along with the stimulus materials, were similar to
those used by Eskenazi, Cain and Friend (1886) in their

investigations aof olfactory aptitude.

Testing fFor Auditory Perception

The Auditory Identification was tested by means of a
cassette tape of songs which the subjects were to name. The
tunes used were: Mary Had a Little Lamb, Jingle Bells, Row,
Row, Row Your Boat; Alleutte; Kum-Ba-Ya; Oh Susanna; Swanee
River; Amazing Grace; Camp Town Races; When the Saints Go
Marching In; Streets of Laredo; and Jscoh's Ladder. The
sub jects were asked to identify the song by name during the a
second elapsed time between each song.

The Short-Term Memory subtest of this section wsas
accomplished by the use of two identical seven tone
xylophones. Each of the tones were numbhered. The sub jects
were asked to reproduce the tone and identify it by number
following the researcher's lead. After the subject had played
the tones and become familiar with the tone placement and
guality, the researcher would strike & tone or tones three
times. The subjects was then asked to read a humorous article
on behavior medification to prevent them from practicing any

Aassociations that he/she might have made with the auditory



stimulus, for graduated periods of time. After the
appropriate time period had elapsed, the sub jects were asked
to reproduce the tone or tones in the correct seguence,; and to
announce the number af the tone or tones as was previously

of fered by the researcher.

The Auditory Stimulus Matching subtest used the above
mentioned seven tone xylophones as stimulus material. In this
subtest, the sub jects were asked to match the exact
combination of tones that the researcher presented and report
aloud to the researcher in carrect order the numbesrs
corresponding to the tones. The researcher offered to repeat
the tonal combinations as often as the subject asked. This
task was to be accomplished as quickly and accurately as
possible. The subjects were told that more points were given
for Faster responses and that no points would be given if
there were incorrect responses.

Both the STM and Matehing subtests are similar in concept
to the subtests of the Wing Standardized Tests of Musical

Intelligence (Wing, 1961J).

Testing for Tactile Percepticn

The Tactile Identification stimuli were: 2 wood screws,
Fishing line, wash clath, a 5 inmeh by 7 inch piece of kitchen
floaor vinyl, lead pencil eraser, 3/8 inch by 3 inch by 3 inch
carpet fosm, a 4 inch by 4 inch piece of cut loop carpet, a

Ab-size battery, a lead pencil, a small rubber ball, a large
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coat button, two band-alds in their wrappers, a house
doorstop, a small block of wood, soins {the subjects were
required to annhounce the value of the coins), a can of shoe
polish, a2 2 inch by 3 inch piece of leather, a folded
one-dollar bill, a hair brush, and a& ball of aluminum foil.
The sub jects were asked to identify each of the objscts, one
at & time, while wearing a blinmdfeld. The subjects were
discouraged fraom shaking, smelling or using any part of their
body other than their hands teo identify the items. A strict
scoring method was used in that no credit was given for cleose
answers. For example, a failure was recorded for the answer;
“"same type of brush™ far the object hair brush.

The Short-Term Memory subtest required the subject to
toauch some cone shaped round stimulus blocks of wood with
various material glued te the top. The stimulus material was:
plain wood, plastic takle cloth, wrinkled aluminum foil, raw
cotton, plastic shewer curtain, paper towel, & different
grades qF sand paper, and 5 different grades of carpet.

The subjects were presented the tactile stimulus blocks
in & gpecified order fraom left to right. A slotted board was
used to make it easier for the subjects to arrange the blocks
in the correct order. The subjects were asked to touch the
stimulus blocks for hno more than two seconds each. Then, for
graduated periods of time, the subjects were asked to repeat
the humorous article on behavier modification which they had
beern reading on the previous two subtests. This was done to

prevent the subject from practicing any associations they
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might have made with the stimulus blocks. After the
appropriste time periocd had elapsed, the sub jects were asked
to reposition the stimulus blocks in the correct order by
touching them again.

The Tactile Stimulus Matching subtest reguired the
sub jects to simply discriminate between the sbove-describead
stimuli. In this subtest the subjects were asked to match &
disorganized set of tactile stimuli to an organized set af
stimuli which were identical to the organized set. This task
was to be accomplished as quickly and sccurately as possible.
The subjects were told that more points were glven for Fast
responses and that no points would be given if there were
incerrect responses. The basic principles defined by
Manning-Melegan, Lilianne and Fernandez-Ballesteros, B RApcio
(198%, p.503-506) in their investigations of perceptual tasks

were used in organizing the tactile subtests.

Summary

The relationship between individual IQ and alfactory,
auditory, and tactile perceptual ability was investigated.
These sensory perceptors were studied in the areas af
identification, shart term memory, and stimulus matching.
Pearson's correlational method was the statistical method used

to study the 31 subjects' responses.
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CHAPTER IV

RESULTS

The purpose of this study was to investigate how an
individual's ability to perceive varlous stimuli through the
auditory, olfactory, and tactile sensory systems correlates
with his/her ability to psrform on the age appropriate Wechsler
standard intelligence test.

The research information was obtained from 16 female and

15 male volunteers. There was only one non-white subject in
the sample. The age range was from 10 years old to B0 years
old with a mean age of 32.7 years cold. Sixteen of the sub ject

have never been married, sight of them were married, and seven
of them reported being divorced.

The volunteers reportsed the fFollowing occupations:
Hospital mental health assistant (3}, Trash collector (1),
Secretary {2), Recreation Therapist (3), U.S. Army NcO (1},
Counselor (1), Social Worker (1), Nurse (2}, Laborer (4],
Certified Public Accountant (1), Housekeeper (1), Bartender
(1), Carpenter (1), School children under eighteen (s),
Mechanic {2}, and unemployed (1).

Measuring instruments included: the Wechsler
Intelligence Scales for Children Revised; the Wechsler Adult
Intelligence Scales Revised; an identification test for the
olfactory, auditory and tactile senses; a short term mémnry

test For the olfactory, auditory and tactile senses; and a
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stimulus mateching test for the olfactory, auditory and tactile

senses.
TABLE 4.1
Test Results in Range, Mean, and Standard Oeviation
far the Subject Group: N = 31
Variable Range Mean Standard Deviation

Full Scale IQ 59-138 103.97 22.04
Verbal IQ 91-143 105.74 16.93
Performance IQ 79-135 ' 101.84 22. 1%
Clfactory ID. 0-10 4.61 2.43
Auditory ID. 2-12 65.58 2.68
Tactile ID. e-20 15.06 4.54
Olfactory STM 0-17 8.35 5.17
Auditory STM 0-15 5.52 3.58
Tactile 5TM 1-20 10.39 5.40
Olfactory Mateh 14-30 22.26 5.5
Auditory Match 2-35 18 .26 9.98
Tactile Match 5-35 23.85 5.95
Totsl IO 5-34 268.74 65.87
Tetal STM 3-38 24 .00 8.56
Total Match &-86 | 52.10 16.48
Total Olfactory 21-54 35.77 8.52
Total Auditory 5-49 31.58 12.26

Total Tactile 24-68 48 .37 10.25
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Carrelation Matrix

0Ff the 10 Scores and Other Subtests

a. b. C. d. e. .

Ver. IQ .00 37(.58).13 .28 .01
Per. IQ .00( .941).03(.33).26
Full Scale IQ .00 .02(.37).20
Tactile STM .00 .03 .07
Auditory STM .00 .08
Olfactory STM .00

Tactile Identificatian
Auditery Identification
OlFactory Identification
Tactile Stimulus Matching
Auditory Stimulus Matching

ODlfactory Stimulus Matching
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TABLE 4.3
Olfactory Identification

Correlations for Variance

Variable N Carrelation Probability R=0
Verbal IQ 31 0.,1789 0D.1774
Performance 10Q 31 0.0971 0.3046
Full scale IQ 31 0.0105 0.4764

Question 1: Is there a significamt correlation between an
individual's IQ and their ability to identify envirenmental
stimuli by way of the clfactory senseory system?T

In order to answer the guestion, the following hypothesis
was tested using Pearson's.correlation.

Hypothesis 1: There is a significant correlation between
an individual's IQ and their ability to identify environmental
stimuli by way of the olfactory sensoary system.

As indicated in Table 4.3 there is no significant correlation
between Verbal, Performance and Full scale IQ and the QOlfactory
Tdentification subtest. Hypothesis 1 was rejected based aon these

Findings.

TABLE 4.4
Auditory ldentification

Correlations for Variance

Variable N Correlation Probability R=0
Verbal IQ 31 0.3457 0.0270 =
Performance I0Q 31 0.00s0 G.5000

Full Scale 1IQ 31 0.0658 0.362k6
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Question 2: Is there a significant correlatlon betwsen
an individuzl's IO and his/her ability to identify environmental
stimuli by way of the auditory sensory system?

In order to answer the question, the following hypothesis
was tested using Pearson's correlation.

Hypothesis 2: There is a significant correlsation betwesn
an individual's IQ amd his/her ability to identify environmental
stimuli by way of the auditory sensory system,

As indicated in Table 4.4 there is a significant carrelstian
(%) between Verbal IQ and Auditory Identificaticon. However, no
correlation exists far the Performance and Full scale IQ"s.

Hypothesis 2 was rejected hased on these findings.

TABLE 4.5
Tactile Identification

Correlation for Variance

Variable N Correlation Prebability R=0
Verbal IQ 31 0.2445 0.0210
PerfFermance 1 31 0.0717 0.3515
Full Scale IQ 31 C.1700 0.1873

Question 3: Is there a significant correlaticn between an
individual's IQ and his/her ability to identify environmental
stimuli by way of the tactile sensory system of the hands?

In order to answer the question, the following hypothesis
was tested using Pearson's correlation.

Hypnthesis-B: There is no significant correlation between
an individuaml's IO and his/her ahility to identify environmental

stimuli by way of the tactile sensory system af the hands.
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As indicated in Table 4.5 there is ne significant cerrelation
between Verbal, Performance, and Full Scale IQ and the Tactile
Identification subtest. Hypothesis 3 was rejected based on these

findings.

TABLE 4.8
Olfactory Short-Term Memory

Correlation faor Variance

Variable N Correlation Probability B=0
Verbal 10 3“1 g0.0144 0.4584
Perfaormance IQ 31 0.2617 0.0758
Full Scale IQ 3“1 - 0.2033 0.1361

Question 4: Is there a significant correlation between
an individual's IQ and his/her ahility to use short term memory
by way of the olfactory sensory system?

Inm order to answer the question, the following hypothesis
was tested using Pearscn's correlation.

Hypothesis 4: There is no significant correlation between
an individuasl's IQ =nd his/her ability te use short-term memory
by way of the olfactory sensory system.

As indicated in Table 4.6 there is no significant carrelation
between Verbal, Performance, and Full Scale IQ and the DOlfactory
Short-Term Memory subtest. Hypothesis 4 was rejected based on

these findings.
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TABLE 4.7
Auditory Short-Term Memory

Correlation for Variance

Variable N Correlation Probability RA=0
Verbal IQ 31 D.2752 0.0853
Performance IQ 31 00,3282 D.0337 =
Full Scale IQ 31 0.3683 0.0193

Question 5: Is there a signhificant correlation between
an individual®s IO and his/her ability to use short term memory
by way of the auditory sensory system?
In order to answer the guestion, the follawing hypothesis
was tested using Pesarsaon's correlation.

Hypothesis 5: There is a significant correlation between

an individual's IQ and his/her
by way of the auditory sensory

As indicated in Table 4.7

aility to use short-term memofy
system.

there is a significant cerrelation

(#) between the Performance and Full Scale IQ but not the Verbal
scale IQ with the Auditory Short-Term Memary subtest. Hypothesis

S was accepted based on these fFindings.

TABLE 4.8
Tactile Short-Term Memory

Correlation for Variance

Variable N Correlation Probability R=0
Verbal IQ 31 0.1256 a.2538&
Performance I0Q 31 0.0329 0.4273
Full Scale IQ 31 Cc.0228 0.44392
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Question B: Is there a significant correlatian between an
individual's IQ and his/her ability to use shaort term memory by
way of the tactile sensory system of the hands?

In order to answer the guestion, the follewing hypothesis was
tested using Pearson's correlation.

Hypothesis 6: There is no significant correlation between
an individual's I0 and his/her ability to use short-term memory
by way of the tactile sensory system of the hands.

As indicated in Table 4.8 there is ma significant correlation
between the Verbal, Performance and Full Scale IQ with the Tactile
Shart-Term Memory subtest. Hypothesis & was gccepted based on

these findings.

TABLE 4.2
Olfactory Stimulus Matching

tCorrelstion For Variance

Variable N Correlation Probhability R=0
Verbal IQ 31 0.1449 0.2726
Performance IQ a4 0. 1607 0.1291
Full Scale IQ 31 0.1217 U.2604

Question 7: Is there a Significant Correlation between =n
individual's IQ and his/her ability to perform =a stimulus matching
test hy way of the clfactory sensary system?

In order to answer the guestion, the following hypothesis was
tested using Pearson's correlatian.

Hypothesis 7: There 1is a significant correlation between an
individuasl's IQ and his/her ability to perform a stimulus matehing

test by way of the olfactory sensaory system.
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As indicated in Table 4.9 there is no significant correlation

between the Verbal, FPerformance and Full Scale IQ with the

Olfactery Stimulus Mstching subtest. Hypoethesis 7 was rejected

based on these findings.

TABLE 4.10
Auditory Stimulus Matching

Carrelation for Variance

Variable N Correlation Probability RA=0
Verbal IQ 31 0.4364 0.0068 *
Performance I1IQ 31 0.2005 0.1398
Full Scale If 31 0.1838 0.1618

Questiocnh B8: Iz there =
individual's IQ and his/her

matching test by way of the

significant correlstion between an
ability to perform =z stimulus

auditary sensary system?

Irn order to answer the guestion, the fFellowing hypothesis
was tested using Pearson's carrelation.

Hypothesis 8: There is a significant correlation bhetween
an individual's IQ and his/her ability to perform a stimulus
matching test by way of the auditoryy sensory system.

As indicated in Table 4.10 there is a carrelation (%] between

the Verbal scale IG but not the Performance and Full Scale IQ with

the Auditory Stimulus Matching subtest. Hypopthesis B was not

accepted.
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TABLE 4.11
Tactile Stimulus Matching

Correlation for Variance

Variable N Correlation Probability R=0
Verbal 1Q 31 0.cz221 0.4508
Performance I0Q 31 Q.0070 0.4845
Full Scale 1IQ 31 0.0311 0.4312

Question 9: Is there a significant correlation between
an individuml's IQ and his/her =bility to psrform a stimulus
matching test by way of the tactile sensory system nf the
hands?
¥n order to answer the guestion, the following hypothesis
was tested using Pearson's correlation.
Hypothesis 9: There is a significant correlstion between
arm individual's IQ and his/her ability to perform a stimulus
matching test hy way of the tactile sensaory system of the hands.
As indicated in Table 4.11 there is no significant correlation
between the Verbal, Performance and Full Scale IO with the Tactile
Stimulus Matching subtest. Hypothesis 8 was re jected based on

these findings.



Summary

In this chapter nine research guestions and nine
hypotheses were presented and the Findings were reported.
Pearson's correlation was the statistical method utilized in
the investigation of the questions.

The findings for gquestion one, three, four, Five,
seven, and nine were all similar. The Findings indicates
that there is a difference between an individual's IQ and
his/her shility to perfarm various manipulations using the
olfactory and tactile senses. This difference is assumed
since no acceptahle correlations were found.

The findings for question two are that there is a
significant correlation {(r = .3457, p .05) For the Verbal
scale IO and the subjects ability to perform and auditory
identification test. However, none exists far the
Performance and Full scale Ils. The fFindings for gquestion
Five indicates that there is a significant carrelation (P =
.3292, p .05) for the Performance I0 and a significant
correlation {(r = .3693, p .08} for the Full scale IQ with
the subjects ability to perform auditory shart term memory
tasks. The findings for question eight are that there is =
significant correlation (r = 4364, p .01) between the
Verbal IQ and the subjects ahility to perform =a stimulus
matching task. However there is no acceptable correlation

For the Performance and Full scale IQs.
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2 Is there a2 significant correlation between an individual's
10 and his/her ability to perform a stimulus matching test by
way of the Olfactory sensory system?
8. Is there a significant carrelation between an individual's
IQ and his/her ability to perform a stimulus matching test Dy
way of the suditory sensory system?
. Is there a significant correlatien between an individual's
10 and his/her ability to perform a stimulus matching test by
way of the tactile sensory system of the hands?

The research information was obtained from 16 female and

15 male volunteers. There was only one non-white subject in
the sample. The age range was from 10 years ocld to B0 years
old with a mesan age of 32.7 years old. Sixteen of the sub jects

had never been married, eight of them were married, and seven
them reported being divorced.

Measuring instruments included: the Wechsler
Intelligence Scales faor Children Revised; the Wechsler Adult
Intelligence Scales Revised; an identification test for the
clfactory, auditory and tactile senses; a short-term memory
test for the olfactary, auditory and tactile senses; and &
stimulus matching test far the olfactory, auditory and tactile
senses. The tables in Chapter IV and the figures at the end af
this chapter graphicaly display the results of these measuring
instruments.

The data were statistically analyzed by utilizing
Pearson's Correlation coefficients. This method was used to

&

test the follawing nine hypotheses:
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1. There is a significanmt correlation between an individual's

I0 and his/her ability to identify envircnmental stimull by way

of the 0lfactory sensory system.

2. There is a significant correlation betwean an individual's

IQ and his/her ability to identify envirenmental stimuli by way

of the auditory sensary system.

3. There is a significant correlation between an imdividual's

IQ and his/her ability to idenmtify environmental stimuli by way

of the tactile sensory system of the hands.

4. There is a significant carrelation between
1Q and his/her ability to use short-term memory
Olfactaory sensory system.

= There is a significant cortrelation between
IQ and his/her ability to use short-term memory
auditory sensory system.

B. There is a significant correlatiocn between
IQ and his/her ability to use short-term memory

tactile sensory system of the hands.

an

by

an

by

an

by

individual's

way aof the

individual's

way of the

individual's

way of the

7. There is a significant correlation between an individual's

IQ and his/her ability to perfarm a stimulus matching test by

way of the Dlfactory sensory system.

8. There is a significant correlation between an individusl's

IQ and his/her ability to perform a stimulus matching test by

way of the auditory sensary system.

9. There is @ significant correlation between an individual’'s

1Q and his/her ability to perform a stimulus matching test by

way of the tactile sensory system of the hands.
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The findings for question one, three, four, Five, seven,
and nine were all similar. The findings indicate that there is
a differsnce between an individual's IQ and his/her zbility to
perform various manipulations using the olfactory and tactile
senses. This difference is assumed since no acceptable
correlations were found.

The findings for guestiocn two are that there is =
correlation Far the Verbal scale IQ and the subject's ability
to perform and auditbry identification test. However, none
exists for the Performamse and Full scale Ils.

The findings for gquestion five indicate that there is a
correlation for the Performsnce IO score and the Full scale IQ
score with the subjects ability to perform auditory short-term
memory tasks. There was no acceptable correlation fFor the
Verbal I0 score.

The Findings for guestion eight are that there is =
correlation between the Verbal IQ score and the subject’s
ability to perform a stimulus matching task. However, there is
no acceptable correlation for the Performance and Full scale IQ

scores.

Conclusions

The First major finding of this study indicates that there
was a difference in the individual's ability ta make an
identification, perform a short-term memory task, and perform a

matching task with various stimuli through the olfactory
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sensory systems of the brain. In correlating the subject's IO
score with their scores on various subtests using this sensory
modality, it was Found that there was no adeguate correlation.
It was found that, in smme cases, persons with lawer IQ's
performed as well as or better than individuals with a higher
IG. The assumption is made that the individuals brain has
developed differently in the use of the oclfactory system than
in the areas that are specifically measured by the intelligence
tests.

The second major Finding of this study indicates that
there was a difference in the individual's ability to make an
identification, perform a short term memory task, and perform a
matching task; with various stimuli through the tactile sensory
systems of the brain. In correlating the subjects' IQ score
with their scores on various subtests using this sensary
modality, it was found that there was no adequate correlation.
In some cases, it was Found that persons with lower IQ's
performed as well as or better than individuals with = higher
1Q. THE assumption could be made that the individual's brain
has developed differently in the use of the tactile system than
in the areas that are specifically measured by the intelligence
tests.

The third major finding aof this study indicates that there
is a relationship in the individual's aEility to make an
identification, perform a short term memory task, and perform a
matching task with various stimuli through the auditory systems

of the brain. In correlating the subjects' IQ scare with their



scores on various subtests using this sensory modality, it was
found that there was a significant correlation in some cases.
Specifically, the significant correlations oecurred in these
cases: Verbal IQ score and the Auditory Identification subtest
score; Performance IQ score and the Shart Term Memory subtest
score; Full Scale IQ score and the Short Term Memory subtest
score; and the Verbal IQ score and the Stimulus Matching
subtest score. The assumption could bes that since a major pars
of the intelligence test requires the auditory perception of
the test administrator's vocal instructions and questions, the
auditory subtests uwsed in this research measured many of the
same auditory sensory systems as the intelligence test.

These findings support the netion that there are many
levels of intelligence which are each linked with individual
skill, speed, intensity, and extent of a person's ability for
intellectual output. Each of the sensory subtests given to the
sub jects is a way of looking &t his/her cognitive abilities to
perceive stimuli within the environment, process it, and
reproduce it. These cognitive abilities, as recorded by the
test results, are directly related to the subject's unigue

historical learning and developmental experisnces.

Aecommendations

The fFindings from this study suggested the following
recommendatiocns:

1. Further research should be done to investigate how an

50
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individu=al's ability to perceive various stimull €hrough all of
the sensory systems correlates with his/her ability to perform
on the age appropriate Wechsler stamdard intelligence test.

2. Since the study was limited tec a small number of
sub jects with a limited number of occupations, it 1s suggested
that a similar study be copducted with a larger group of more
varied socioceconomic level to attempt to obtain similar
results.

3. Dther demographic variables as well as other
individual variables should be studied in an attempt to obtain
similar results.

4. Since the study was limited to a small geographical
area, it is recommended that similar studies be conducted in
ather areas to attempt to cobtain similar results.

5. It is recommendsd that other subtests be developed to
look at perceptual abilities in sll of the senses and that
these abilities be compared to the current definition of
intelligence.

6. This study should be replicated to determine 1f the

findings of this study will generalize to a larger sample.
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FIGURE 5.1
Olfactory Identification scores
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FIGURE 5,3

Tactile Identification scores

In relatioh to the individual's Full scall IQ score
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FIGURE 5.4

Dlfactory Short-Term Memory scores

In relatien to the individual's Full scale IQ score
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FIGURE 5.5
Auditory Shart-Term Mamory scores

In relation to *the individual's Full smale I score
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FIGURE 5.6
Tactile Short-Term Memary scores

Im relation to the individual's Full scale IQ score
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FIGURE 5.7
Dlfactory Stimulus Matching scores

In relation ta the individusl's Full scale I0 score
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FIGURE 5.8
Auditory Stimulus Matching scores

In relation to the individual's Full scale IQ score
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FIGURE 5.9

Tactile Stimulus Matching scores

n relation to the individual's Full scele IQ score
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