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ABSTRACT

hls study was a yreliminary endeavor concerned with an
investigation into whether young adults of defined age ranges
and defined intellectusl levels obtain significantly different
scores on the Digit Symbol subbest of the WALS,

With the confidence level set at .05, the null hypothesls
that there was no significant difference between the Digit
Symbol subtest scores of the retarded, normal, and superlor
groups was tested. The term young adults was used to describe
subjects between the ages of seventeen and twenty-five. The
intellectusl level defined as rebarded, included Intelligence
Quotient scores bhetwsen 50 and 703 the normal level had
Intelligence Quotient scores between 90 and 110; the superior
level had Intelligence Quotient scores at 120 and above.

Subjects for the retarded grovp were obtained from the
Joplin Ares Sheltered Workshopn, and from Nevada State Hospital
Number Three, Nevada, lMissouri. Due To The reguirements
imposed upon the retarded group, only thirty sublects were
found who met the requirements., All thirty agreeded tc take
part in the study. A&l1ll were administered the Digilt Symhbol
gsubtest of the WALS in accordsnce with the mehual instructions.

Subjects for the normal ard superior groups were obtained
at Missowri Southern College, Joplin, Missouri. Since recent
Intelligence Guotients were net available for the students,
one hundred and fifty Otls Quick-8coring Mentzl Ability Tests,
Gamma test: Form AM, were adninistered to classes the psychology

iv



gstaff felt would have elther a majority of students with an
Intelligence Quotient range between 20 and 110, or 120 and
aboves

Ag the Otis tests were graded, the scores were listed
as normal, superior, or not ussble. The normel group had
thirty-six qualifying scoreg; the superior group had thirty-
Tour qualifying scoreg. The subjecis of both groups were
interviewed just prior to testing to determine if they met
all the requirements inpcessed upen thelr respective groups.
Unly three subjects from the normal group were excluvded. In
bota groups, only the first thirty gualifying subjects ware
administered the Diglt Symbol sgublest of the WAIS.

The Kruskal-Wallls one-way analysis of varisnce was
used to test the null hypothesis. A significant difference
between the three groups was found to be above the 001 level
of confidence. Thus, the null hypothesis was rejected., It
was concluded that people with higher Intelligence Quotients
score significantly higher on the Digit Syubel subtest of the

WAIS than people with lower Intelligence Guotients.
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CHAPTEE 1
THE FROBLEM AND DEFINITION OF TEERMS

There are many factors that must be taken info consider-
ation when standardizing performence sechtlons of intelligence
tests, including hand-eye co-ordination and performance.

It has besen stated by some who have studled hand-~eye co-
ordination in relation to performance, that dull individusls
and reople with physical handicaps perform slower than people
of average intelligence or people of supericr intelligence,
(Briggs 1960, p.320)

Even though performance and hand-eye co-crdinaticn are
incorporated in the Digit Sywmbol subtest of tThe WAILS, few
studies have tried to use this subtest te determine how much
difference there is between the performence of dull and
average people, average and superlcr people, and superior and
dull people. Studies of the Digit 3Symbol subtest of the
WAIS in regard to the number of correct responses of gpecific

age ranges and speclfic intellectusl levels are exiremely

limited,

I. THE PRCRBLEM

Statement of Ihe preoblem. The purpose of this study was

To determine whether there is a significant difference at

the +05 level of confidence in the number of correct responses



obtained by retarded, normsl, and supericr young adults on
the Digit Symbol subtest of the WALIS. The hypothesis to be
Tested was that there is no significant difference between
the Digit Symbel subtest =zcores cf the retarded, normal,

and superior groups.

Importance of the study. It has been generally accepted

that intellectuslly superior young adults learn faster and
zet more correct responses than retarded or even normal people
on a performance type test. Little, however, has been done
experimentally to prove or dlsprove this assumption.

It is of interest to the experimenter to find out if
superior young adults of a defined sge range do sigrificantly
better on the Digit Symbol subtest of the WAIS than do normsal

or reterdates of the same age range.

Delimitations of the study. This study wss concerned

with whether there is a significant difference in the number

of correct responses made by young adults, predefined as %o

age and intellectual level, on the Digit Symbol subtest of

the WAIS. Bubjects between the ages of seventeen and twenty-

five were used. For the pmrpose of this study, the subjects

were essentlally free from physical limitations that would

hinder motor responses applicable to the btask.(Briggs 1960, p.318)
It was necessary to determine whether the subjects had

any physical limitations that would interfere with performance

orni the Digit Symbol subtest of the WAIS. Available medical
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infermation on the retarded subjedts was reviewed, Because
ne medical information was avallable on the normal and superior
subjects, each subject was interviewed (See Appendix I) to
determine his eligibility.

Because of the apparent co-ordinative effects that
medications have on the performance type of tests, subjects
on medication were excluded from the study.{Townsend and Mursky
1960, p.216) Since it has been suggested that the performance
of left~handed people whc write with the crab technique is
hanpered by their style of writing on the Digit Sywbol subtest,

they were excluded from the study.(Bonier and Hanley 1961, p.287)

Limitations of the problem. There is no way of knowing

whether the three groups were egually motivated to perform
at their optimum. The study was hanmpered by the small
sample of thirty subjects for each group. What might hold
true for a small sampling in Southwest Missouri, may not be
true for other geographic areas,

It was not known if any of the subjects used in the
study had any emoticnal disturbances. Therefore, 1t is not
known if the results were affected by emotional disturbances.

All the subjects in the retarded group had either had
The WISC or the WAIS intelligence test. It is not kniown how
much the scores of this group were affected by the practice

of having had the ssme or a similar subtest,
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Two types of intelligencs tests were ussd To obtair ths
three groups, As stated, the resulta of the individual
inteiligence tests were employed to dstermine the retarded
group; the 0tis Quick-Scoring Mental Ability Test, Gamma
test: Form AM, was used te determine the IQ°s of 90 to 110
for the normal group, snd the IG%s of 120 and above for the
superior group, it was not ascertained how tThe use of d4if-
ferent types of irtelligence teghe to obbtain the three groubps
would affect the respesctive group's scores on the Diglt
Symbol sublbest,

T™e subjectez in the wnormal snd supericr grours Were
college students. A more representative sample may have
shown different resulis.

The groups 4id not contain an egual number of males
and females. It ig not known what effect this had on the

A Tinsl linitsticn was that twe subjects with childhocod
epilepsy were used. Both subjects'! ssizures had been petit
mal in nature; their last selzures had cccurred over five

years previcus to the time they were used in Tthis stuly.

Bagic Assumptionse. he first assunption was that £11

sublects were motivated to perform at thelr coptimon., A
second assumpticn was that if any of the zsubjects had had
Digit 3ymbol test hefore, their score was not aprrecisbly

affected by the vractice effect.



IT. DEFINITIONS OF TERMS USED

-

Retarded gsubjects. The tern retarded subjects in this

study refers tce those individuals who scored hetween 50

and 70 on the WISC or WAIS individual intelligence test,

Normal sublects. The Lterm normal subjects refers

to theose individuvals who scored bebween 90 and 110 on the

Otis Quick-Scoring Mental Ability Test, Garma test: Form All,

Superior subjects. The term superior subjiects refers

to those individuals who scored a 120 or zbove on the Otis

Quick-Scoring Mental 4bility Test, Gamma test: Form AN,

Young adult. This term describes the sesventeen to

twenty-five year o©ld subjects used.



CHAPTER IX
REVIEYW OF THE LITERATURE

The Digit Symbol test was in fairly wide use nefore
Dr., David Wechsler used a form of it in his scales. However,
after Dr. Wechsler developed his particular form of the Digit
Symbol test and standardized 1it, along with the other subtest:
of his seale, questions began bo arise as to tne reiisbility
of the norms cbtained for the subtesgts.(¥anny, Siegel, and
Durtak 1968, p.465)

A study was condueted by lMemny, Siegel, and Trurtsk(1968,
pp. 465-468) on an even larger sampling of retardates than
used in the standardizatichn of the WAIS. The norms cobtained
by Mauny, Siegel, and Durtak for the Digit Symbol test and th
Object Asgembly test were almost the same as those obtained b
Wechsler, They obtained some variation from the Wechisler nor
for the remaining performsnce subtests; however, none of the
variations were significant.

Burik(1950, DPpe33-42) stated that while Wechsler claimed
his Digit Symbol btest measured learming ability, Luchins and
Luchins(1953, pp.i25-142) claimed it measured psychomotor spe
In an attempt to resolve this guestlon, Burlk cerrelated the
Digit Symbol test of the Wechsler-Bellevue scale with several
established motor tests; then he correlated the Digit Symbol

test with Wechsler's menmory scale.



With the correslaticnsg obtained in the study, it was
concluded that the scores on the Digit Symbol test had no
real relaticnship to associational learning. While considerab,
learning did take place during performance, it was incidentzsl
in nature snd not a dscisive part of the test. A second
conclusion of the study was that the test was significantly
related to motor tests such as dotting, tapping, and canceling
of digits. A third conclusgion indicated that added motivation
practice, and longer time intervals all falled to increase
the learning inveclved in the Digit Symbol test; they tended
instead to impalr motor efficliency.

Another study tried To measure the relationship of learn-
ing and meotor abilities with the Digit Symbol subtest score
on the Wechsler-Bellevue scale. The results pointed to the
possibility that the Digit Symbol test is essentially z motor
test, probably involving speed of perception and writing.
{(Munstenin and Leipolid 1961, pp.103-112)

There were others who felt the speed with which people
completed the Digii Symbol test was due to the way they per-
ceived the instructiocns. In order to test this hypothesis,
Luchins and Luchins{1953, pp.125-142) felt that there would
have to be four groups of subjlects. The subjects consisted
of sophemores and juniors who were taking general psychology
courses at MeGill University.

The study was administered during conference hours when

large classes were divided into smaller study groups. The



groups ranged from fifteen to twenty-four students; they were
administered mimeographed coples of the Digit Symbol subtest
of the Wechgler-Esllevue. The first group of sublects was

iven the regular iunstructlions of the Digit Symbol subbest of
the Wechgler-Bellevue and told to try to memorize the symbols
as they went. The second grcup of subjscts wes given the
regular instructions and teold to copy the synmbols by referring
back to the coded synbols. The third group received the
Wecngler-Bellevue instructicnsg, but teld te take their time
In complsting the task. The fourth grcecupr of subjects was
glven only the Wechslier-EBellevue manual instruction.

The regults of the four grours indicated that the nature

of the task assigned influenced the score.. The Tirst three

i
wh
8N
4]
{h

groups did significently betbter at the .05 level of con

s

Then the fourth group. It was suggested that under the ususl
test instructions, 2 higher score need not indiecste better
learning, bub perhaps a better percepbion as to how the test

1

would he completed.

The current writer feels the assumption could eslsc he
made that people of superilor intelligence can botter orgenizs
vesks to be completed, snd therefore the 2hility to better
peresive may be a part of what constitutes a superior in~
telligence.

Thne controversy of the Digit Symbel test doess not stop

i

with what 1t measures and what type of instructions are Ziven,



It goes on to include sex differences, age differences, hand-
ness, amount of anxiety involved, and whether people with
special hapdlcaps should be tegsted with this type of teszt.

As far as the controversy of one sex performing better
thanr the other on decoding testes, Smith{l1967, pp.L007-1083)
studied sex differences on the Digit Symbol subtest of the
WALS. He concluded that there is & definite difference in
favor of females, He stated that the Digit Syabol subtest
of the WAIS is the only subtest that showed constant sex
differences in all ages, with females superiocr tc males from
ages five to sixty-four.

According to Wechsler(1958, psl147), there are eight
subtests of the WAIS that show clear-cut sex differences.

Pive of the subtests favor the males, and three subtests

faver the females, Wechsler indicated that other subtests
besldes the Digit Symbol subtest show a constant sex difference
such ag the Arithmetic subtest. However, the Digit Symbol
subtest shows the highest constant sex differences st all ages

It was also concluded by Smith that apart from the speed
and agouracy of specific mentsal operations, the Digit Symbol
performance involved visual-mctor co-ordinations in perceptiocn,
However, 1t was felt higher scores cbtained by females were
not just the result of the above; rather their scores might
reflect greater speed and accurscy in writing. He based this
conclusion on the fact that females are superior to males on

wrltten tests. To check the hypothesis, Smith administerad
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an orai digit symbol test. The results indicated the females
Scored superior to the males, Hig corclusion was that
females may be superior in the particular aspect of mental
functioning measured by the Pigit Symbol test,

Studies on how age affects performance on the Bigit
Symbel test concluded that speed and accuracy of writing
decline with age.{Wechgler 1958, p.8l) A study done by
Beck, Feshbach, and Legg(1962, PPe263-265) concluded that
the Digit Symbol scores of the WAILS decrease in o directional
degscending fashion with increasing age. The results agreed
with Wechsler's(1958, p.204) findings.

In a study done by Keufman(1966, Pp.180-183) on an
oral Digit Symbol test develcped for people who hsd hand
impariments, it was coneluded that the older people are,
the slewer they perform. The study found that the older
pPeople did better on the oral test than on the written Digit
Synbol test, Younger subjects performed equally well on
both teste,

Anothexr interesting study on the Digit Symbol test get
out to determine whether there was a difference in performance
on the test in relaticn to the severity of functicnzl
articulatory defects, Three groups were used, They were
rated: sever functionsl articulatory dsfect, mild functicnal
articulatory defect, and normal. All three groups were match-
ed in respect to age, sex, gocial backgrourd, and intel.

ligence,
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All thrze groups were administered the Digit Symbol test
according to the WAIS manual ingbructions. The mild group
scored the best, It was felt that the poor funecticning of
the normel grouwp was due to = higher level of anxiety; it
was stated that the results nay have been affected by the
different anxiety levels. It was also felt that the samvle
of above-average children may not have been a true ssmple of
the tetal population.{Trapp and Evans 1960, pp.176-180}

A study wes done by Goldfrab{1961, pp.7-12) on per-
formance under stress, The study matched subjects according
to intelligence, 2ge, sSex, and self-accepbance. Tt was
coniciuded that the Personality variables of intellectusl
control arnd self~acceptance do not appear to be major factors
of behavier under stress; snd that rperformance under gtress
cannot be predicted,

In a study done on similar lines as Goldfrab's, Goodsteine
and Farber(1957, pp.i52-154) questioned whether in any
specific situation, there is relationship between anxiety
and performante. The results they obtained were not conclusive,
They did, however, digcover that reople with low levels of
anxiety did worse than thoge of intermediate or high levels
of anxiety. They also stated in the fummnary that people
with moderste levels of anxiety, as measured on the Taylor
Anxiety Scale, performed better than those of low or high

anxlety levels.
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Fogel and Blumklotz(1965, pp.109-111) stated that
anxiety could affect performsunce on the Digit Symbol subtest
of the WAIZ, but that what = person d4did helore taking the
subtest could affect the results even more. They matched
their subjects in relation to age, sex, and education. They
then gave one group mobor inhibiting tasks, while the second
group recelved neutrzl tasks befére being administered the
subtest. The group of subjects that recelved motor inhibiting
tasks before receiving the subdbtest got significantly fewer
number of correct responses. However, there was rnot a
significant cifference in the number of errors made by each
ETOUP.

It ig felt by the current writer thst there would bhe
cnly a few instances where the regults of the study by Fogel
and Blumklotz would bhe of asny congeguence., In mest instances,
People will not engage 1in motor imhibiting tasks before
teking the WAIS or a digit symbol test.

Matarazzo and Philips{1955, pp.131-134) conducted a study
on performance as a function of increasing levels of anxiety.
They conecluded that the Digit Symbol subtest of the WAIS
induces anxieby to those who take it, They alsoc stated that
there may be a functional relationsnip between the subtest
and anxiety.

The Digit Symbol subtegt of the WAIS was compared with
vocabulary scores, and with scores on a depression inventory.

Clinical judgments were made by experienced psychistrists



13

25 to the depth of deprsssion, intensity of anxiety, ané severlty
of illress. Beck, Feshback, and Legg concluded That scores
obtained on the Digit Symbol subbtest of the WAIS could not

be associated with depression.

Beck, Fesghbeck, and Legg did, however, find a significans
difference between Digit Symbol scores and increasing severlty
of mental illness. The performance of vsycholfics was sub-
stantlally worse than that of neurotics, thus suggesting a
possible application of this test to discrimination between
neurotic and psychotic individuals or groups.

Of all the studies on the Digit Symbol subtest of the
WLIS to determine what it measures, or how, and to whonm
the test should be administered, cne thing seems tc remaln
constant. Individusls with superior intelligence score
higher and have less errors than cther people,

It is just ocne step further to assume that 1T people
score in the supericr Tange on the WAILS, they would, for
the most part, be functioning at supericr levels in thelr
peer ‘groups in soclety. It would also seem that the nmajority
of the above cited studies on the Digit Symbol subtest

confirmed what Wechsler had already sald aboulb the test.



CHAPTEHR ITIL

DESIGN AND PROCEDURES

Organization of the study. This study was designed to

find out if there is 2 significant diffsrence at the .05 level
of confidence in the number of correct responses obitained by
retarded, normel, and superior young adults cn the Digit
Symbol subtest of fthe WAIS. The age range for the young
adults was seventeen to twenty-five years. The IQ levels
were set as follows: 50 te 70 for the referded group, 90 to
110 for the normal group, and 120 znd above Tor the siupericr
group., After the gqualifying subjects for each group were
determined, the Digit Symbel subtest of the WAILS was ad-
ministered in accordsnce with the instructions in the WAIS
manual.

Of the thirty retarded subjects listed in Table I{p.16)
the first fourtesn entries were subjectes from Nevadzs State
Hospital HNumber Three, Nevada, Misszouri. They had been
tested upon enirsnce intc the hospltal with either the WISC
or WAIS intelligence test, and were classified retarded with
rinimal emotiocnal disbturbence. Their I8 scores on the tests

were hnetween 50 and 70, All fourteen subjects met

(::f
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ments imposed upon the retarded group:; none had been in the
hospital over two years. These subjects were placsd in the

hospital because there was no cne to care for thsm, or hecause

per}



their families refused Lo care foxr them.

IQ scores were obtained from the Joplin Area Shelltered
Workshop records for twenty-cne subjects. All IQ%s were
WAIQ full secale secores; 211 sgubliects had neen tested in the
last two years. The necessary information regarding the
requirenents of the retarded subjects was obtained from the
workshop records. Begause of age restriction and medical
restricticns, only sixteen subjects were given the Digit
Symbol subtest of the WAIS. Their results constifute the
remaining sixteen entries in Table I{(p. 16)

Only twenty-eight of the retarded subjects were found
to meet all the restrictions imposed oun their group. Two
subjiscts that had had childhood epileptic selzures were
incorporated, Heceords at the workshop indicated that mneither
of the subjects were cn medication or had had a selzure for
over Tive years; their last seizures were petit mal in nature.
Since it was assumed the resulis of these twe subjects would
not affect the results of the retarded group, 1t was of
interest to noite that bhoth subjects scored over thirty correct
regsponses. This was higher tThan most subjects in thelr
groups

It can be observed in Table I, that the msan 14 =core
from the hospital group(Ml) was 60,57, and the mean IQ score
from the workshoep grcup(Mz) was 59,06, Since there seemed to
he Llittle difference in the mean I1Q scores of the hospitsl

subjects and workshop subjects, it was assumed that confinement



IQ AND DIGIT SYHMBOL SCCHES
THE EETARDED GHECUF

ECR
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s

TABLE T

Sex LeQo DaB. Sex T.Q. Da.Se Sex I1.@0 Do
M 68 35 M 59 26 M 61 35
F 50 32 M 51 il M 51 9
i é8 3k 60 28 M 50 13
M 70 35 F 57 28 il 58 31
M &9 35 M 56 21 M 66 39
M 56 35 ¥ 60 36 B 62 25
M 70 19 ® 70 18 M 66 28
M 56 21 ¥ 70 19 P 53 b2
M 51 24 F 50 21 B 56 36
M 63 30 F 50 38 F 63 4y
Number of gubjects = 30 Le@Qs 50-7C D,S. = Digit Synmbol Score
Ml.z 60..57 MZ = 59,06 M = Male F = Femzle

in the hospital 4id not affect performance on the

subtest.

Digit Symbel

&Lt beth the Joplin érea Sheltered Workshop and State

Hospitel Number Three in Nevada, all sublects were told in

advance they were chosen to take part in a study.

They

were also told that their nmsrticipstion was voluntsry.

A1l

subjects who qualified for the retarded group sgreed to take
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part in the study.
The fourteen Tretardsd subjects from States Hospital

Number Three in Nevada, were btesthed in a room usgsd by the

W

hospital?s psychologist for test

-t

ng. The sixteen subjects
from the workshop were tested in a2 room used as an office.
Both rooms unsed for testing were asg free from major dis-
tractions as possible.

It was purposed te obtain the normal and superior
groups from Missouri Southern College in JSoplin, Missouril.
However, it wzs dlscovered no recent IQ scores were avall-
ahle, In order to cbhbtain subjects for these two groups, ons

hundred and FPifty students were administered the 0tis Quick-

Scoring Mental Ability Test, Gamma test: Form AM(see Appendix EE &

The students were enrolled in psychology classes the Staff

of the Demartment of Psychology felt contained either a

wa jority cof superior students, or a majority of average
students., Of the one hundred and Tifty Otis Tests given,
thirty-six subjects were found for the normal group, and thirty-
four subjects for the superior group. The rest of the IQ

sgcores fell between the upper limits of the ncormal group,

and the lower limits of the guperior groups.

As gcores were found that gualified fer the normal group,
they were listed along with the name of the person who made
the score. The subjects, as thelr name apreared on the list,
were then given the opportunity to take part in the study.

I they agrecd, they were administered the Digit Symbol subtest



18

of the WAIS. Only one subjsct did not want to be a part of
the study; two subjects could not be used because they were
taking medication.

As can he observed in Table II, the normal group had IQ
scores ranging from 90 to 110, It ean also be observed that
all but three 14 scores of the normal group fell between

10C and 110.

TABLE 11

IQ AND DIGIT SYMBOL SCORES
POR TEER NORMAL GROUP

Sex  TeQe Dels Sex I.Qn DeSe Sex LeQo D.Se
F 105 50 M 110 53 M 109 52
M 105 63 M 106 67 ¥ 98 66%
M 110 61 P 109 76 M 105 56
107 6L M 100 54 H 104 52
i 103 L8 P 109 61 F 108 70
M 104 61 F 108 61 M 98 57
M 102 52 F 107 53 F 110 65
F 100 67 ¥ 110 66 M 110 bg
H 105 48 M 100 59 F 110 65
M 104 58 M 98 66 F 116 73

Number of subjects = 30 1.8, 90~110 D.8S. = Digit Symbol Score
M = Male F = Female
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1,

The precsdure for testing the superlior group was the
same as thaet used for testing the vnormal group. ~&As scores
that gqualified for tne superior group were found, they weX
listed along with the name of the individual who made tne
gcore. The subjects were then given the opportunity to fTake
part irn the study as their name appeared on the list. The
current experimenter chose to aduninister the Diglt Symnbol
subtest of the WAIS to only the Tirst thirty subjects on the
liet,

The IQ scores for the gsuperior group fell mainly in the
120 to 130 ranze, Thnis can be obgerved from Table I1Iil{p. 20).

The testing for the normal and superlicr groupsg wWas
dere in rooms used by the psychology staff for testing. The

Yoows were asg free from majory distractions a

n

possible.

it can be noted from the three tables, that there wsare
eleven females in the retarded group, twelve femsleg in the
normal group, and thirteen femsles in the supericr group.
Since sach group had approximately the same ratic of males

to femaleg, it was assumed that any advanteage females might

have had over males on this type of test would not zignificantly

affect the gcore of any one group.

Explanation of Sawmpiing Technique. For all three

groups, the first thirty people who met the reguirements of
each group and agreed to take part in the study were used,

The sampling was handled in this msnner because not encugh

S RED NSRS T FEDES BoAn vy
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TABLE IXII

i@ AND DIGIT 3SYMBOL SCORES
POR THE SUPERIQR GROUZP

Sex T.Qs D.3e Sex AT D.S. Sex T:.9. .5«
F 120 83 # 128 59% F 122 73
P 126 &2 M 131 76 F 124 64
M 121 50 M 129 82 F 122 55
B 12C 75 F 125 74 M 123 67
F 124 72 F 122 65 M 123 79
1 123 63 M 120 70 M 129 &l
M 129 54 M 122 59 F 131 75
M 129 £7 Ly 123 67 M 128 72
M lzb 85 M 122 58 M 124 £3
1 130 66 F 120 76 3 120 &4
Number of subjects = 30 D.8. = Diglt Symbol Score

T8« 120 and ahove M= ¥Male F = Female

retarded subjects, whe met the reguirements of the gbtudy, could

we fourd to employ random sampling technigues.

Explanaticn of Treatments. &ll subjects selected for

the three groups, a total of ninety, were administered %the
Diglt Symbol subtest of the WALS in accordance with the

admninistration directions in the WAIS marnusl.
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Desocription of Heasuring Instrument. The measuring

instrument was the WAIS Digit Symbol subtest. Only the
Digit Symbol subtest portion of the WALS Record Porm was
used, A copy of The WAIS Record Form 1s located in

Appendix I1T.

Method of Organizing and Analyzing the Data. The

Kruskal-Wallis ons-way analysis of variance was used TO

test the null hypobhesis that there is nc significant differ-
ence between the Digit Symbol scoresg of the three previously
defined groups. The noh-parametic one-way analyegis of

varisnce was used in order to aveoid making any assumption
sconcerning normality of the distribution of the poprulation.

The Krusksi-Wellis test is stated as being “"the most

efficient of the non-varametic teste of K independent gampleg; ™
X equals three or more samnzles drewn Trom the same popula-
tion.(Siegel 1955, pp. 189-19%)

The =zcores that the subjects made on the Digit Symbol
gubtest of the WAIS were ranked as retarded, normal, or
supericr in Table IV{p. 22},

The lowest Digit Symbol score recelved the ranik of
one ang the highest Digit Symbol score recelved the rank
of ninety. After the scores were ranked as required by the
Kruskal-Wallis one-way analysis of varisnce, the sums of
each group were determined and inserted into the formulsa:

Ho=12/N(NH) € R2/N, - 3{N+1).(see Appendix IV)

3=1
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TABLE IV

RANXKING OF DIGIT SYMROL SCORES AND MEANS
OF THE RETARDED, NOBMAL, AND SUPERIOR GROUPS

R R R N N N 8 5 S
22 RRE 2 34es 395 37 89 51 79
19 3 S 58 72 59 56 83,5 67
20 15,5 k.5 53,5 83.5 Ab4.5 34.5 88 43
25 12.5 18 61 bi,s5 37 75 81 72
22 9 28 31«5 53.5 75 76.5 6k 86.5
22 25 12.5 535 53.5 46 58 75 61
625 4.5 15.5 37 39.5 6L 41,5 49.5 83.5
9 6.5 30 72 67 33 72 72 765
1X 9 25 JLe5 B9.5 64 50 b.5 58
= E?M # E§5oo e g;si 15;2e5 - 97 Sﬁaz 20?%.5

E = Hetardsd N = Normal 3 = Supericr M = Mean

Reference to Table C, p. 249, (8isgel 1956) indicated that the
H of 6%,08435, obtained with two degrees of freedom, had &
rrobability of occcurrence under 001,

To correct for ties, the number of scores that were tied
in each group was determined. This was done by counting the

number of tied socores in Table IV, 1t was found that there

were twenty~five groups of ties.
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The formulia T = tB - t, where t equal the number of

tied scores was used. The first tle ccourred hetween two

1

scores in the rebarded group, thus T = B.2=6, Ccounting the
2
rest of the vied scores, the values of T = 7 - € was computed

asz 3e<

3

in Appendiz IV.

T+ ean be observed that for any particulasr value of © ,
the value of T is conatent. After the total of T was obhtained,
the formula 1 - £I/N°- for the total correction of ties

was computed{see Appendix V)., The formuia for the correction

of ties becemes the denominator for the formula for H cor-

K
rected for tiss. ¥ = 12/N(N+1) & B,2/N; ~ 3{N+1)
| e N

Ld

Thus, H ig found to be 65.1322. Reference to Table C, D. 24o,
(Siegel 1956) chows that the probability of H as large as
65,1322, with two degrees of freedom, is less than .00%,

Since none of the scores of the retarded group overlappred
with scores of the normsl or superior groupr, it can be con-
cluded that the subjects of the normal and superior groups
scored significantly more corrsct responses on the Diglt
Symbol subtest of the WAIS.

However, scores of the normal and superior groups did
overlap. o definite conclusion as to whether the superior
grounts Digit Symbol scores were significanily higher could
be drawn without employing ths Kruskal-Wallis one-wey analysis

of variance. The scores for the normal and supericyr groups
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were ranked zs shown in Table V. The lowsst Digit Symbol

<
&5
[

gcore recelved ronlk of one; the highest Digit Symbol

<t
o5
@

gcore received rank of =izxtye.

TABLE ¥

RAWKING OF DIGIT SYMBCOL SCORES AND MEANS
oF THE NORMAL AND SUPERICHE GROUPS

N N N 3 8 S
4.5 9.5 7 59 21 k9
28 L2 39 26 535 37
235 3345 14.5 4.5 58 13
31 11.5 7 kg 53 b2
145 23e5 4.5 6,5 34 565
2355 23,5 16 28 L5 31
7 9.5 34 i L 195 5365
4 9% 3 42 k2 46.5
1.5 19.5 34 60 175 28
175 1%.5 Ly 37 53.5 21
M= 6725 M o= 113?.5
i = Normal 5 = Juperior M = Mean

After the scores were ranked, the sums of the two
groups were determined and inserted inte the formuila:

H o= 12/N(N4) £ R2/N, ~ 3(41) (see Appendix V).
j=1
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fus]

eference vo Table C, ps. 249, (Slegel 1956) indicated that the
H of 13.05 with one degree of fresedom has a probabllity of
oceurrence under o001.

To correct for ties, the number of scores that were tiled
in each group was again determined. This was done by count-
ing the number of tied scores in Table V. It was found Tha®
there were eighteen groups of ties.

After the total of T was obtained, the formula 1 - £T/N7-N
for the total correcticn of ties was computed,(see Appendix V)
The formula for the corrections of ties hecame the denominator
for the formula for H corrected for ties. The B was found to
be 13,08,

Reference to Table C, pe. 249, (Siegel 1956) showed that
the probabilify of H as large as 13.08 with one degree of
freedom, 1sg less than .001l. Therefore, it can be concluded
that the guperior group obtained significantly more correct
responszses on the Digit Symbol subtest of the WALS than did
the normal group.

In view of the earliier mentioned findings, 1t can slso
be stated that the nermal group had significently more correct
responses on the Digit Symbol subtest of the WAIS than did
the retarded group; the retarded group had sgignificantiy
fewer correct responses than did the supericr group. In
accordance with these resultsz, the null hypothesis was rejected,
It wae concluded that pecple with higher IQs will have =

glgnificantly higher Digit Symbel subtest score,



CHAPTER 1V
DISCUSSION, SUMMARY, AND CONCLUSIOCN

The soecific concern of thig study was to Investigate
whether young adults of defined age ranges snd defined

inteliectual levels obtained gignificantly different scores

1..!

on the Digit Symbol subtest of the WAIS. The Krushal-Wallis
onie-way anslysis of variance was used to test the null

hypothesis that there is no signil

=y

icant difference between
the Digit Symbol subtest scores of the retarded, normal,
and superior groups. The test showed that there was &
difference between the scores of the threes groups. Taus,
the null hypothesis was rejected,

As mentioned before, nc work has been done on this
aspect of the WAIS Digit Symbel subtest. It is hoved that
this study will lead to other studies that will develop
new applications of the Digit Symbol test. Perhaps a better
oral digit symbol test could be developed, or even a digit
symbol test in braille for tThe blind.

In spite of the linitations of The study, Ths results
are in general agreemrent with Wechsler's assumption. The
Digit Symbol subbtest apperently dces, to a degree, meagure
whatever aspect or asyects of the human inteilect That make

it superior, average, or inferior,
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Summary and Conclusion. This study investigated

whether young adults of defined age ranges and defined
intellectual levels obtained signiflicantly different scores
at the .05 level of confidence on the Digit Syubol subiest
of the WAIS. After the qualifying subjects were determined,
they were admrinistered the Digit Symbol subtest of the WAIS
in mocordance with the administration instructlions in the
WALS manual.,

cont difference in the

IN.JD

Regults indicated a signif

three groups tested. H = 6

Ln

W1322; 4/f = 253 p .001; thus,
the null hypothesls was rejected.

This study can be chavacterized a&s a preilminary
investigation, and can be considered indicative only of
the senple employed. Howsver, the regults are 1in general
agreenent with the basic assumption made in testing. There
are differences beitween retarded, normal, and superior groups;
thege differences caxn he measured.

The general conclusion drawn fryom this study is that
people with higher IQs, will usually have higher Diglt Synbel

BCOTEZ .

Recommencations. It is felt by the current writer

ct

hat if this study were repeated using larger randomly-

Loy

elected samples, a nore valld inference about The resultis

zould be made to the respective populastions. It is also
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recommended that & study be conducted using a larger sample
to determine if there is a gignificent differencs in performance
onn the Digit Symbol subtest cof the WAIS hetween institutisnalized

mentally retarded and retarded individusls 1n sheltered

workshop environnents.
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Higsouri Soutihern College

was as follows:

Have
Have
Have

Have

pregently
you ever had
rou evar had
vou ever nad
yvoiz ever had
you ever had
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termine thelr eligibility

any medicatlions?

eptic selzures?

a proleonged nigh fever?

any
ary
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brain injury?
spinal injury?

spinal diseasef’
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OTIS QUICK-SCORING MENTAL ABILITY TESTS

By Artavr S. Oris, PrD. Gamma

Formerly Development Specialist with Advisory Board, General Staff, United States War Department

GAMMA TEST: FORM AM
Q... cv... For Senior High Schools and Colleges Score

Read this page. Do what it tells you to do.

Do not open this booklet, or turn it over, until you are told to do sc.
Fill these blanks, giving your name, age, birthday, etc. Write plainly.

SR v S AR S R e Mg e e R SR Age last birthday . ..... years
First name, initial, and Jagt name
Bitthday .o cuapnyes soasms sme g s TEACHET « oy voovmna s e divis ol s 2 Tate: ceonsonwenmas ) (¢ R
Month Day
Grade. ciesvans sas SEHOOL. ¢« vie et e v e e e e

This is a test to see how well you can think, It contains questions of different kinds. Here are three
sample questions. Five answers are given under each question. Read each question and decide which
of the five answers below it is the right answer.

Sample a: Which one of the five things below is soft? 12 5 4 5
@ glass @ stone (3) cotton (@ iron @ ice..... i i oo

The right answer, of course, is cofon; so the word coiforr is underlined. And the
word cotton is No. 3; so a heavy mark has been put in the space under the 3 at the
right. This is the way you are to answer the questions.

Try the next sample question yourseli. Do not write the answer; just draw a line
under it and then put a heavy mark in the space under the right number.

Sample b: A robin is a kind of — e 1 &8 85 m
@ plant @ bird G worm (@ fish @ flower.... & I L

The answer is bird; so you should have drawn a line under the word bird, and bird is
No. 7; so you should have put a heavy mark in the space under the 7. Try this one:

Sample c: Which one of the five numbers below is larger than 557 oz 18ouos
@58 @48 08 @87 B 1Bssneseesienne i B o4 8 M
The answer, of course, is 57; so you should have drawn a line under 57, and that
is No. 14; so you should have put a heavy mark in the space under the 14.

The test contains 80 questions. You are not expected to be able to answer all of them, but do the hest
you can. You will be allowed half an hour after the examiner tells you to begin. Try to get as many
right as possible. Be careful not to go so fast that you make mistakes. Do not spend too much time
on any one question. No questions about the test will be answered by the examiner after the test begins.
Lay your pencil down.

Do not turn this booklet uniil you are fold to begin.

Copyright 1937 by Harcourt, Brace & Warld, Inc, New York.

Copyright in Great Britain. Al rights reserved.
PRINTED [N U.B.A. GABMMAIAM

This test is copyrighted. The reproduction of any part of it by mimeograph, hectograph, or in any other
way, whether the reproductions are sold or are furnished free for use, is a violation of the copyright law.
52 73 54 55 BB



OTIS QUICK-SCORING MENTAL ABILITY TESTS

Page "
GAMMA TEST: FORM Am

i. The opposite of hate is — '
() etiemy (@) fear @) love (@) friend (B) JOF ot it
2. If 2 pencils cost 5 cents. how many pencils can be bought for 50 cents?

@ 100 @ 10 & 20 (5 26 GOE son sruisime e AR s e B
3. A dog does not always have -

i) eyes i) bones 1% a nose G4 a collar LR o (RO g
4. A recollection that is indefinite and uncertain may be said to be —

forgotten @) secure vague imminent @ fomd ...l
b. Which of these words would come first in the dictiopary?

@) more @ pile @ mist & pick IIE oottt v
6. A fox most resembles a —

& pig &) goat % wolf tiger B S e s S e e e e .
7. Gold is more costly than silver because it is — _ :

&) heavier @) scarcer @ vellower G harder G5 prettler .......ocoiiinnns

8. The first drawing below is related to the second in the same way that the third one is to w
one of the remaining four. Which one?

This E is to this lﬂ as this R is to — Sf\} (\2 g—lj 2\) ............. . f

9. A radio is related to a telephone in the same way that (P istoa rallroad train.
@ a highway @ en airplane (8 gasocline @ speed @ noise...............
10, The opposite of wasteful is — -
@ wealthy quiet stingy economical G0 extravagant, .............
11, A deba.te always involves — o
@) an audience judges 9 a prize & a controversy %) an auditorinm .. ..

12. A party con51sted of a man and his wife, his two sons and their wives, and four children
in each son’s family. How many were there in the party?

@ 7 G 8 ® 12 el o S . T —

13. One number is wrong in the following series.
1 5 2 6 3 7 4 9 5 9
What should that number be?

@ 9 @ 7 @ 8 10 BB B o e e L R S SRR S U ok
14. A school is most likely to have —

Maps books a janitor & a teacher (8 a blackboard .........,....

15. What letter in the word WASHINGTON is the same number in the word (c:ountmq
from the beginning) as if is in the alphabet?
GA ON BB BT @ Do oo e s v oo nos s earesysnssson
16. Which word makes the truest sentence? Fathers are (?) wiser than their sons.
@® always @D usunally @ much @ ravely B BBVEL. © . imena s ows e
17. Four of these five things are alike in some way. Which one is not like the other four? .
@ nut (@) turnip (3) rose @ apyle G pOtRnes oy muryrprranamaes S5 o5 -
18. The opposite of frequently is — :
(® oceasionally @ seldom (&) never (@) petriodically often................. _

R ¥
18, This ~—1is to this as this is to — @m @™ e _

20. At a dinner there is always —
5 socup 1) wine food waiters 20 dighes o sovsoaspmeprmm wae e s

21. If 10 boxes full of apples weigh 400 pounds, and each box when emply weighs 4 pounds,
how many pounds do all the apples weigh?
M40 @360 @398 @400 ®4E04.. ...

Copyright 1637 by Harcourt, Brace & World, Inc, New York vight o he nex
LCopyright in Greet Britain, Al righes re,sewcd. [ 3 ] (G!? A HEAOIRET tpﬂge-)
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This Answer Sheet is not intended for machine scoring. | 2 ]
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22.
23.

24.

26.

26.

21.
28.
29.
30.
31.

32.

a3,
34.

35.
36.
37.
38.
39.
40,
41,
42,

43.

44,

45.

Page

If a boy can run at the rate of b feet in % of a second, how many feet can he
run in 10 seconds? Gy 1 &) B0 @ 260 @& 2 ) BB s e S SRR T,
A thermometer is related o temperature as a c;peedemetcr is to -

@0 fasi & automobile - - & velomty time @) Heate: won convasaamsggi, .
“State of changing place” is a good definition for — ;

advancement @ retardation rotation 9 motion W revision. ..., .
If the first two statements following are true, the third is (7).
All residents in this block are Republicans.
Smith is not a Republican. Smith resides {n this block.

true 12 false EBIEETEAII vo: wie sm s O rmmsems bow o TEEE T e
If the words below were arranged to make a good sentence, with what letter
would the second word of the sentence hegin ? q
same means big large the as

a @b @ m g T 0 i s e 0 VRIS SIS
Sunlight is to darkness as (?) is to stillness.

6D quiet @ sound dark G loud G moonlight . ...................
A grandmother is always (7) than her granddaughter. _

G smarter &) more quiet &9 older smaller 0 slower...............
Such things as looks, dress, hksra and dislikes indicate {me g —

& cha?acter ) wisdom @ personality & gossip (3 reputation . .
A {ree always has —

@ leaves .fruit @ buds £ roots @ ashadow ... ...................
In general it is safest to Judge a man’s character by his —

@ voice @ clothes 9 deeds. wealth fare: cinim s

Which of these words i 1s related to many as exceptional is to ordinary?
# none @ each &8 more 49 much B few. ... e e

G
This O Olstot]ns%as thlsﬁlsto—v % % .SE ﬁ .

What is related to a cube in the same way that a circle is related to a square?
. ® circumference () corners (& sphere ® sohd a9 thickmess. ...........

Which one of these pairs of words is most unlike the other three? . :

@@ run — fast @ large — big 3 loan — lend buy — purchase. ...........
The opposite of awkward is — :

{8 strong (@ pretty 3 graceful 7)) short swift. .......... . ...
The two words superfluous and requisite mean —

@) the same @ the opposite neither same nor opposite. . . ...................
Of the ﬁve words below, four are alike in a certain way. Which one is not like these four?

@ push @ hold Ohft & drag @) Pl s s cvmemamom sem e SR
The 1dea, that the earth is flat is —

G) absurd @ misleading &) improbable & unfair @ wicked. ... ........
The opposite of loyal is — :

@ treacherous - @) enemy thief coward @ jealous .. .............
The moon is related to the earth as the earth is to — -

@@ Mars . @ the sun @ clouds @ stars @ the universe ................
'I‘he opposite of sorrow is — _

@ fun @7 success @ joy &8 prosperity GO BOPe ... ..
Ti the first two statements are true, the third is (?).
Frank is older than George. Tames is older than Frank. ;
George 1s vounger than James.

@) true @ false Eonol COrtRil vuues g B v B SOH DRI ETEEE GE SR
1f 23 yards of cloth cost 30 cents, what will 10 yards cost? ' -

& $1.20 ® T6¢ @ 404 @ $3.00 7 - e
Congest means to bring together, condole means to grieve together.
Therefore con means — &) to bring #3 together @ to grieve to bring or grieve together.....

[ 4] (Go right on to the next }



RECORD ~ Nems @)

i
Birth Date Age Sex Marital: SM DW
N B o F&Rm N MO DAY i C E T d b CIRCLE ONE
. at. olor Teste
Wechsler Adult Intolligence 3cale Y
Place of Examination Date
Occupation Education
TABLE OF SCALED SCORE EQUIVALENTS*® SUMMARY
RAW SCORE TEST Raw Scaled
. Score Scors
] ¢
E i > . information
3 e oy o
s 3 g el g | § .59 Comprehension
T 55 el 2|2 8|2 B[22 s
| 3 " g £ b= - 2 & le® i A& ot | 3 Arithmetic
Al EjELEN S S 8L By 558
5 = I S| & (% 58 |2 T
| 8 = £ |2 2 2 2813 25818 Similarities
19 | 29 l27.28 26 | t7| 78-30|87-90 19 Digit Span
18 | 28 | 2% 25 75.77 | 83-86 | 21 3% | 44 | 18 Yocabulary
17 27|25 | e | 24 74.75 | 79-82 a8 |35 |43 | 37
16 | 28 | 24 17 ] 23 |16 TI73|T6-7R | 20 | 47 34 | 42 | 14 Yerbal Score
15 | 25 | 23 | 16| 22 | 157 &7-70{72-75 46 |33 j4 ) 13 —
18 123240 22 | 15 | 21 | 14| s3w6)e971 | 19 la4as| 32 |40 | 14 Digit Symbol
12 lz2122) 21 | 14 | 1920 5942 |66-68 | 18 |42-43 [30-31 [3839| 13 Picture Completion
12 11920 20 | 13 | 17-18] 13| B4B8|s2-45 | 17 [39-41 |28-29 [38-37| 12 -
11 Ll w9 | a2 | 1596 | 12 | 47-53|58-61 |i5-16 |35-38 [26-27 [34-35] 12 Block Design
10 s8] 17-58] 39 | 13-14] 11 | 4046|5257 | 14 |3i-34 12325 [3)33] 10 Piture A :
$ | 13.04|1516] 10 | b-12| 10 | 3239 47-51 12-13 |28.30 |20-22 |28.30| ¢ igtureAtpangemen
g8 |r1nz2| 4 9 I %10 2623|4146 [10-11 |25.27 [18-19 [25-27| ® Object Assembly
7 | oaolizzia| 78| 78 | o | 2226 {35440 | @0 [21-24 |15.17 122.24| 7
5 | 78 [10-11 ] & | 56 | 8| 1821 {2994 | &7 {1720 [12-14 [19-71]| & Performance Score
1 5 | 56{89 | 5| 4 14-17 (2328 | & [13-46] 901 |1518] B Total Score
4 4 ler ] 4| 2 70 n-talis2z ! 4 licci2] 8 hi4| a4
3 3 5 3 2 10 lisaz | 3 (62 7 810 2 VERBAL SCORE @
2 2 4 2 i sl 9 liz-ia] 2 |35 | & |57 | 2
1 | 3 ] A5 ] 12 1 3 5 2.4 1 PERFORMANCE SCORE_._!Q___
G g | 02 0 0 j03| 07 |01 ] © 0.1 | 04 |02 b FULL SCALE SCORE [o]

Cliniclans who wish fo draw a "psychograph’ on the abeve fabie may do so by connecting the subjact's raw scores. The interpretation of any such profila, however, should
taks [nte account the reliabilities of the subtests and the lower reliabilities of differences between subtett scores.

. INFORMATION SCORE SCoRE oD
1 Flag 1. Height 21, Senators
| 2. Ball 12, laly 22. Genesis
3. Months 13. Clothes 23. Temperature
4. Thermometer 4. Washington 24, lliad
- L5 Rubber 15, Hamlet 25. Blood vessels
6. Presidents 16, Vatican 26. Keran
7. Longfellow 17. Paris 27. Faust
8. Weeks 18. Egypt 28. Efhnology
. | 9. Panama i9. Yeast 79, Apocrypha
10. Brazi 20. Population
' OBSERVATIONS:
. Copyright 1947, @ 1955. All rights reserved as stated In the test manual and Catalog. 8521148

Copyrigit in Canada 0010 The Psychological Corporation, 304 East 45th Streef, New Yark, N. Y. [¢017 Printed Tn U, 5. A.




SCORE
2,1 ary

& YOCABULARY

Bed

Ship

Penny

Winter

Repair

Breoakfast

Fabric

Slice

Assemble

. Conceal

Encrmous

2.

fasten

3.

Sentence

14,

Regulate

5.

Coramence

. Ponder

7.

Cavern

8.

Designate,

19,

Domestic

Consumie

Terrinate

Obstruct

. Remaorse

Sanctuary

Matchless

Reluctant

Calamity

Fortitude

Tranquil

Edifice

. Compastion

Tangible

Perimeter

Asidacious

Omincus

Tirade

Encumber

Plagiarize

Impale

Travesty

url]




2. COMPREHENSION

. Clothes

. Engine

. Envelope

. Bad company

. Movies

. Taxes

. ron

. Child labor

. Forest

. Deaf

. City land

. Marriage

. Brooks

Swallow

4. SIMILARITIES

. Orange—3Banana

7.5.8-.3-6
»

. Coat—Dress

. Axe—Saw

. Dag-=Lion

. North—West |

. Eye—Ear

. Alr—Water

. Table—Chair

. Eg g—-—-See.d

10.

Poem—>Statue

i,

Wood-Alcchol

12,

Praise-—Punishment

13.

Fly—Tree

3. ARITHMETIC

R
or iTime| SCORE
W

5"

I 5“ |

|5“

| i B e

l5"

30“

30u

30"

30"

wlwINlo:

301:

alo|lo|lojaoa|lola|e]o| O
i

—
=]
v

30|;

a
-

I ) 1-10
50' ¢ 1 2

—_—
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. 60" o1 'z
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L7 )

. 80" 012
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5, DIGIT SPAN SCORE

Diglts Forward Clrels

5.8.2
6-9-4

§.4.3.9
7-2.8-.6

4.2-7-3-1

16-1-9-4.7.3
3.9.2-4-8.7

5.9-1-7-4.2-8
4.1.7-9-3.8-6

5-8-1-9-2.6-4-7

oo|lme|lum|ece|lmno|xn|ww

Digits Backward Circle
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Highest numbers ejreled
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AFPPERDIX IV

iiréfé o (‘}-5?295}2 3 {202705}2 - 3(90+1)
90(90+1¥ 30 30 _
P z16225 2, M472,756,25 £.233,300.25. | _ o5
i = ~3155 [: 30 * 50 " 30 273
H = Goglaégz[:§,207.5 + 82,425.208358 + 1@1,110.20851] - 2773
H = ,0014652 2307@2,916é:] - 273
H = 65,08452]
12 2 3 2 2 3 3 2 2 3 2 32 B2 2 b 3 =3
To6 6 24 & 6 2T 2874786 2L 6 & 4 6 60 2L 2k
t3..3 = 2.3 4 2
T 2L 284 7120 & 28 A0 b
= 534
1w e EX
N7 - N
1 534
- (90) - 50
v 534
& 728,910
1 = 000732 = .93G288
q 65,0842
999268

Erl

65,1322 with two degrees of freedom
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C%M?ﬂg& 9. BLOCK DESIGN 16. PICTURE ARRANGEMENT
Time SCORE Order SCORE
1] | . uld G b
I. Knob 1. &0 2 ¢ 2 4 i. Nest 50 f wxy&
2. Tail 2. 0" i3 o 2 ¢ ZHouse 601 0o 2 4
3. Nose 3. 60" 0 4 3.Holdup 60" ° B8
4. Handlos 7 e N 4. Loule 60" ¢ 48
5, Diamond ~ ATOMIE
& Wa'}er E. 60" ¢ 4 5. Enier 40 0 orjus
7. Nose pizsce 6. 60" 9 _4 &, Flirt 60" % .lni:'r u:zr
:- i::l‘ Iock 7‘ ]20“ 4 !:E'o 1-;‘) - 25+4% 1-25%
. % e a5 | . 1t 0 2 4 5 &
10. Base thread 8.120 R 7. Fish 129 Kerila] . frepu
1. Stars 9, 120" “';o ";0 ' : $6-23 §-18
i H e 2 5 é
i2. Dog tracks i0. 120" ¢i-80  1-50 8. Taxi 120 SALNUE :__smu:a.__{
13. F[Oﬁ&a : 5 & AMUELS
14, Stacks
i5. L?g _ SCORE
15, Aemimage 11. OBJECT ASSEMBLY
;?a Flngei’ SCORE
18. Shadow Manikia 120" didsws P TE |
i9. S'['irrup - A6-43 25-35  1.2%
20. Snow Profile 120 0 121345 4 7 2 9 T 12 i3
2]. Eyebrow Hﬂnd 530” 01 2 3 4 5 & 7 ‘“‘;so I'-lslo |
Elophant 180" B i 2345 & 7 8 S 1




PPANDIX V
12 (672,5)2 (11£7,5)% .
e 60{60+1) 30 el 30 - 3(60+1)
12 452,256,258 1339,806.25 .
H o= BTSN e 30 + =6 - 183
B = .00327868 [:i50?5.208 + 44,660.2085:] - 183
H = ,00327868 [:59,735.¢16§:] - 1873
H = 13,053
t2 2 3 2 2 2 2 2 L4 3 3 3 3 g 2 3 k2
TE6& 6 206 &€ 6 & 6 b0 24 2L 2k 20 120 & 2L %0 &
T = 438
T
i S
N2 - N
1 - ?438 _
(60)~7 - 60
1 4138
= 7213000 = 80
138
SR ) T
1 - 400202834 = ,59797166
B 13,053
« 89797166
H = 13.07954 = 13,08 with one degree of Treedon
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