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CHAPTER T
STATEMENT OF THE PROBLEM

Yeawuring the intelligence of the cerebral palsied child provides
ummmmmmmmmw. There is a growing interest
in the welfare of these children with neurowmuscular disabilities and much
money and effert is being spent in their education and habilitation, In
planning treatmant it is important to distinguish those children who are mene
not only limits s child's ability to profit scademically, but also prefoundly
affects his ability to improve through ccoupationel, physical, and wpeech
therapy. Aw:m,mm,mmmammmmmmwm
cerebral palsisd child is & valid estimate of his intelligence,

Intelligence tesis a» standardized on normal children require
either sposch or fine moter manipulation on the part of the subject, or both,
In muny cases the gerebral palsied child lacks the speech oz motor coordie~
nation necessary to respond to such tests. Consequently there is & need for
an intelligence test or tests which are within the response vapacity of these

ped. subjects,

Twe such tests which appear to meet this need are the Raven
Progressive Matrices Test and the Ammcns! PulleRange Pieture Vooabulary Test.
Neither test requires speech or fine motor menipulations the subject reaponds
simply by pointing his finger or nodding his head. The fact that thay have

2
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no time )imit and can be administered within a period of mimates is also an
mmmfwmuam&memﬁmwmpmﬁwmﬁmmw,

The purpose of this thesis is to explore the validity of these
two promising tests when used with cerebral paisied children. The Revised
Stanford«Binet, Form L, was selected as the criterion with which te validate
these tests because it is recognised as the mest dependable of availadls
standard messures for the age group used in this study.l A comparisen will
be made between the performances of mildly handicapped cerebral palsied
emmmmuwammmawwmmmmm
ances on the two new tests. If the results show a favorsbls correlation, ane
can assume that the two new tests are valid instruments for messwring the
intelligence of mildly handicapped verebral palsied children, Lt that the
present, group of subjects ¢an be measured by a standard test, this i3 not the
up for whom we are attempting to find adequate measwres. However, there
# to be no erilerion with which ane conld empiricslly validate these
d tests It would seem, therefore, that if ome could validate these new
mﬂ&ﬂﬁmﬂt@t&yh&ﬂdﬁmﬁ,mmxﬁmum»mﬂm
MMW@%&WW&WM@WM There would
bemmmwmmmmmummmmmmnmmmg

1 Florence L. Goodenough, Mental Testing, New York, 1950, 315,
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functioning which these tests measure,




CHAPTER IX
REVIEW OF THE LITERATURE

The review of the literature will include studies desoribing commen
slinfcal prastices in testing the intelligence of cerebral palsisd children.
The use of standard procedures with this group, and more apecifioally, the use
of the StanfardvBinet, the criterion test in this thesis, will be Lnvestigeted.
Pertinent quantitative data from the use of the Binet with the cerebral
palsied will be given, Studies employing the Progressive Matrices and Fulle
Range Picture Vocabulary tests will then be veviewed. These will include the
description, development, and standardization of the tests, relisbility and
validity findings on mormal children, and their use with cerebral palsied
children, Findings relating to the present thesis problem will then be
sumssrized.

The most common clinical practice in the testing of cerebral palsisd
children is the use of a battery of standerd intelligenne tests individually
seleoted according to the particular handicap of each child.) One of the
earliest investigations of methods for psychologiss)

cercbral palsied child was meds by Doll, Phelps, and Meleher? in 1932, Twelve
children vere tested with the StanfordwBinst, Myers Mental Neasure, Goodsncugh

1 Herry Y. Bine *Payohologiosl Services for the Cerebral Palsisd,”
us Child, VIIT A&u.mv 183«191; B. B. Burgemeister and L. H,
| Svalustion of of Cerebral Palsied Children, The
k
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Drawing Test, Healy Piotoria) Completion Test, Porteus Maze, Witmer Formboard,
and Ohio lLiteracy Test, armmmmnmsmzmmAmmuw
factory because it had a comparatively wider range of application and was
apparently less inflnenced by handicaps of speech, motor contrel, experience,
training, and effects of practice, Since this ploneer investigation othes
standard tests such as the Cornell~Coxe Performauce Abllity Scale, Vineland
Socisl Maturity Scals, Xobs Blook Design, Bendexr-Oestalt, Wechsler Bellevus
adopted into general ¢linical procedure for testing cerebral palsisd children.
Howsver, most investigators have been in agreement with Doll in finding the
Binet the most satisfactory of the standard tests.l

The Binet has thus become the test most widely utiliszsd in obtaine
ing a measure of intelligence with these childrentt Some writers have urged

ting
I, octow, 1953 3&%353:
Stud:t.u in Cerebr:

WVII, July, 1952, 9259

E, A« Dol2
mwm&m%

3 L. G. Portenier *mmgm.?mm mrmmgamrnm
the Cerebral rM Phyaiotherany B » 192, :»33 Bios,
&% 4, VIII,

183«-19&; mm Asher and ¥, B, Schonell,” A
m Palsy in Childhood,® mﬁm&w XXV, 1950,

'Immodﬂathndm in Testing Cerebral Palsisd Children,®*
tmerion 3. of Nentt) Debisiescy, LV, 350, »
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& flexible use of this test, modifying time, spesch, and motor requirements.’
Other writers feel that there are sericus difficulties involved in the evale
uation of abbreviated or selscted test items.® Flum, Burgemsister, and
Lorgel foel that adaptation of standardived items to the limitations of the
handisapped child affects mwmuwmmm«umf. Omission
of motor itens gmammmtmmaamﬁmmwyumw
makes differences easier to ses, and naming of multipls echolces creates a
task of recognition rather than one of recall. Burgemeister and BluaS further
belisve that exrors are probably more frequently made in excusing failure o
the grounds of incapacity than in penalising a child because of thai incapacity.
Most investigators from both schools of thought emphasige rangs of sbilities
rather than a specific IQ. |

S numma‘mum, Mmmm»rmrw
Awerican Psychologist, I, W; 2&&-&89‘ n.. i .

7 L.E:Blm,n.ﬁ‘hrmuw andfi.&meﬁ*mm

Naturity Seals for the Motor Handicapped,” Sehool and Seciety, IXXTTI, April
1951, 232+233. * fad y *

Wmmm "Intellectal Evaluation of a Oroup of
wmmmm, The Nerveus Child, VITI, 177-280,
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Most studies involving the intelligence testing of cerebral palsisd
children have been of the descriptive or commentary type. Those offering
quantitative data have dealt for the most part with distribution of I} for
the cerebral palsied group as a whole, differences in IX levels of the various
diagnostic sabegroups, correlation between motor impalrment and IQ, and
':\mmmezmwwm‘

For the purposes of this thesis investigations of the reliability
of the most common standard procedure ave pertinent. Menrw’ sdministered
the 1937 Stanford-Binet to eightyfive esrebral palsisd childven with IQts |
WMWmmm;ﬂ%;mwmwmtwmm.
Half of the subjects wers retested at least once after an interval of from |
one to six years. The testeretest correlation for the total group was .90.
Special schooling did not raise IQ's. mnmnmmmmmmmu
for testing cerebral palsied children as early ss five ysars of age.

Asher snd Schonelll0 retested twenty children between the ages
of thres and fiftesn years with the Binet after a twelve month pericd. The
mean I on the original test vas 87.7 with a stendard deviatien of 12.69
the mean IQ on the retest was 89,9 with a standard deviation of 17.09. In
mmuammwﬁmmmmmm

9 Manrer, “Menmtal Bvaluation of Cerebrsl Palsied Children,®
Amricwn Payshalagist, I, 208-209.
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retest IQ¥s, but in #ix of the tweniy cases, all of them sevarely handle
capped, the difference axceeded seven IQ points. The authors cancluded that
whils the Binet gave fairly aoccurate indications of iatellectusl level with
the moderately handlsapped, with the severely handicapped it eould enly be
used as a rough estimate. ,

dewell and Wurstenll retested one hundred cerebral palsied children
with & median time of nine months between testing. Both the Binet and
Wechslor test were used in this study and while the majority of children were
given the former, the suthors do not specify the exact mumber. Twentyeseven
children showed an IQ inerease of five o more pointa. Of the cases with
initial intelligence quotients of £ifty to eighty-nime, 39 per cent showed IQ
inereases of five or more peints, and 25 per cent showed incresses of ten

The suthors report in the same study the heterogenaity of resulte
vhen testing 166 ehildren with the Binet. Heterogeneity was defined as any
record in which the results extendsd through thres or mave wnits sbove basal
age. Of the 166 cases, 118 were found hetevogensous, indicating inconsistent
and unpredictable performances on the Binet.

Thus most authors agree that though the Binet is the most useful
of the stendard tests, it has its limitations, particularly when spplied to
the more saverely handicapped. They emphasise the need for new technigues

b § JM&MW Mmmmmmwnﬁm
o:ﬂ?ml?wwm, Wg of Menta) Deficiency. LVI,
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better suited to the limited responsivensss of the physically handicapped.

Penrose and Ravend2 expressed the need for & "true® intelligence
test in which differences in educational background would be sliminated and
tests for special abilities which depend on plysical factors woeuld be avoided.
They therefore felt that both verbal and teghnical items were inadmissable.
Also, tasks vhich invelve repetition were felt not to be pure intelligence
tests. The authors describe a series of £fty new perceptual tests based en
Spearmunts theory of edueative rather than reproductive, nature of
intelligence.

In & later report Ravenld goes an to deseribe some experimental
work done with these new psrceptusl tests. The series was given to more than
six hundred children between the ages of fomr and fourteen in & small urban
ares in England, Subsidiery groups of children wers tested cutside the area
in order to determine the reliability of the test in varicus forms. Norms
prapared on the basis of this study.

Reven with Millerll next investigated the influence of positien
in the choice of the fixed musber of slternatives in the perceptual tests.

12 L, 3. Penrose and J. C. Baven, ™A New Series of Perceptual
Testsy Proliminary Comeanication,® British J. of Medical Psychology,

3 J.¢C. R‘m’ “The R, E, C, I, 3WMWTWQ An
Experimental Survey,® British J. of Medical Psychalegy, XVIII, 1939, 16-3k.

b 7. M, Miller and J. 0. Raven, "Ths Influsnce of Poeitiomal
Factors on the Cholce of Answers to | Intelligence Tests," British
d. of Medical Psychology, XVIII, 1939, 35-39.
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The subjects were school children of alightly above norsal intelligence. The
nunber of children was not specified, The investigation showed that the
frequency with which an alternstive is chosen depends partly ca its own
position and partly on the relative positions of the alternative figures
shown with it. ,

Raven and WaitelS scught to determine of these tests of education,
termod the R. B, C. I. Perceptual Tests, could be used to differentiate between
physieally handicapped children who are backward becauss of loss of schooling
and those who are backward because of mental impairmemt. The subjects cone
sisted of ainety-ons physically defective and ninety-seven mentally defeoctive
children, svenly distributed in age from six to sixteen. The physically
defective children were classified according to the nature of their defect
and according to teachers! estimates of their mental ability. These classie
Mntimmmmmmmlmmm&&& The
nmentally defective children wore classified according to the nature of their
defecty and to their progress in schoel. These classifisstions were compared
to their scores en the R. E. C. I. a8 well as the StanfordeBinet. It was
found that the phymically defective children on the average differed 1little
from normals inspite of the fact that teachers rated many of them as backward,
The Mentally defective children, on the other hand, had mean scorss which
were consistently and significantly lower than normal. The authors conecluded

15 J.Q;Rmmd.l‘w&u "kgm
__ez;gh_g;m, XVIIX, 1939, ao-w
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that this test can be used to differentiate backwardness because of loss of
schooling and backwardness because of mental deficiency,

On the basis of his surveys with the preliminary R. E. C. I.
Perceptual Tests, Raven prepared a vevised series of sixty tasks which he
called Progressive Matrices (1938), which hereafter, when abbreviated, will
be called the Raven. Each task consists of cne pattern or matrix in which .
one part has been removed., 3Six or eight ¢ut cuts are pictured with each
matrix, x11 of the proper geomstric shape to £it into the blank space of the
matrix, but each with a different deaign. It is the task of the subject to
select among these alternative cut outs, by pointing or nodding, the one
vwhich would correctly complete the pattern, The sixty patterns are divided
into five sets, each representing a differest abstract or logical process.
They are arranged in order of increasing difficulty. Instructions are brief
and are given orally by the examiner, There is no time limit. Norms are
presented in the form of pereentile points at relatively ooarse intervals.
The eriginal edition of the test was designed to ocover the whole range of
intellectual development from infancy to adulthood.lf

The individual form of the test was standardised en 660 children
from Ipswich, an English port, mamfacturing center, and market town in an
agricultural district.17 7To cbtain a random sample, thres in every forty
entries from the Maternity and Child Welfare Register between May, 192k, and

16 J. G, Raven, Guide to Using Progressive Matrices (1938), Sth ed.
ﬁonden,1952,1~13- * ’ '

17 J. C. Raven, "Standardisation of Wiﬁ Matrices, 1938,
British J. of Medical w, XIx, 1941, 137 ’ ’
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December, 1932, were sslected. For each age group the individuals were
divided into four classes according to the ctcupations of thelr fathers.
The children tested individually were then used as a basis for selecting &
random sample of 1407 children to be tested im groups. Age, achool, and
occupational olass of fathers were proportional in the two groups, Percentile
points were calculated at halfw-yaarly intervals from the natural score distrie
bution of the children tested., Separate norms wers caleulated for the two
groups, also for 3665 male adults, Raven found that the rate of development
of eductive ability in childhood does not seem to be constant and that
Progressive Matrices mental ages therefors should not be used like Binet
mental ages for the caleulation of IQ%s.

Results of a slinic group of 301 children given both the Binet and
the Progressive Matrices individually ave owmpared in table form, but no
correlations are stated. In 170 cases the Progressive Matrices agreed with
the Binet IQ classes. In 109 cases the Matrices soores devisted ane grade,
and in twenty-two cases the Matrices scores deviated two grades from the
corresponding Binet IQ class. Raven concludes that if the Binet scale can be
regarded as correctly standardized for English children, norms for his test
ely correct. He found the following differences betwsen the
two testss werbal fluency effected a higher score on the Binety emotional
disturbanee interferred less with performance on the Matrices; the latter
test more clearly differentiates between gemuine intellsctual superiority and
verbal fluency, snd backwardness due to specific defects in education and
genuine intellectual defect,
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One hundred and £ifty normsl school children, ages six to thirteen,
were given the Progressive Matrices, Mi1l Hill Vocabulary, and Stanford-Binet
tests by Raven.1® Correlation between the Matrices scores and Binst mental
ages was found 0 be 855, betwssn Mill Hill Vocabulary and Binet mental
8ge8, +926, anud between the eombined scores of the Matrices and voenbrdary
test, and Binet mental sges, +918. Retest reliability on the Raven test for
an ungtated nunber of normal Colchester school children, age thirteen plus
or minus one year, was reported as .88. In comparing performances on the
vocsbulary and perceptual tests Rsven found that these two precesses do not
develop at the same rate, do not mature at the sams age, and do not remain
constant for the same lengih of time. ﬁamu,tmm,mima
assumptions in caloulating intelligence quotients are untensble, and reaffirmd
hiz belief that the most satisfactory method of comparing people is to evaluate
ability in terms of percentage frequency with which a similar degree of
ability is found to ocour amongst people of the same age.
During the war the Progressive Matrices was widely used with adults.
Little was known sbout its valus as an intelligence test for children. Keirdy
a preliminary report using the Raven as a group test with 296 London
jehildren ages ten to fourteen. Using the aplit-half wethod, she found the

18 J. G, Baven, "The Comparative Assessment of Intellectual
bility,* British J. of Psychology, XXX, 1h8, 12-19.

19 Gertrude Keir, mmmumwwm l1ied to School
Hl’hﬂdrm‘ British J. of Paychology, Statist. Sect., II, 1949, 140«150,
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correlation betwesn odd and even items to b J76s Data is also presented
twice st an interwal of two yoars, The aversge correlstion for both sexes
was 46he Keir alse reports an incemplete and unpublished investigation
started in 1939 by Miss Hortons On retesting aftey thuwe weeks & saple of
s veliadbility cosffisient of 71 Poth investigators cbtained higher
correlstions on other Sests when applisd to the same c¢hildren, Their figures
are oonsidersbly bolow Raven's (,088), and they express serious doubt as to
the reliability of the 1938 Progressive Matrices,

is jJudged hy its corvelstion with other tests, Keir found the
validity of the Reven also lower than had been claimed, Its correlation with
the Sinplex Junier Intelligence Test was culy o56 and with educatisnal tests
below o50 with cme exception, much lowse than the corresponding corralstices
furnished by the Simplex test. For the present growps correlations betwesn
the Raven and the MALY H111 Voeabulary Test, JL13 for boys, 36 fer pirls,
ave mch lower than for Raven's group («5T)s Keir sgain mentions the vork
Natrioes and Burt's revision of the Termm-Binet Scale, In regard to the
relative difficuliy 1t was found that the test items avre less evenly spaved
than those of the Binet Seals, that the test contalns too many items of medivum
difficulty, A factor analysis of the intercorrelations between itoms shows
that the test as & whole is more homogenecous than the Binet, although its owm
generel factor contributes less to its total vardance, Xeir felb that move
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extensive investigations are needed before the 1938 Progressive Matrices can
be accepted as a serviceable school test.

Banks and 81inha?® applied the Progressive Matrices (1938) to 310
London children ranging in age from eight to thirteen years, O
sleven years were alsao tested for intelligence with Richardson's Simples
test; those under eleven were tested individually with the Binet seale.
Relisbility of the Raven with the split«half methoed (ecorrested) was .86, with
Burt's analysis of variance, .50, and with the Kuder<Richardson formila, <91
The average of these figures is .83 which the investigators falt barely
reaches the minimum usually theught necessary for a sstisfactary intelligence
test, The average valldity, whether judged by internal or external criteria,
vas She An itemeanalysis, based on bisserial correlations, indicated that
the validity of the separate items differed widely, renging from .20 to .80,
averaging about 5. It was suggested that if the poerest items were elimine
ated, the cosfficient could probably be raised to .65. The items were scaled
by the method eriginally suggested by Burt for grading the Binet teat. It
was found that there were too many items of medium difficulty. The authors
conclude that the 1938 Progressive mmnmmmwmm, bus
that there is much room for improvement,

Because of the wide applicability of the 1938 Progressive Matrices,
Raven felt it necessary to revise the test for younger children, defectives,

20 Uma Sinka, Msmotmwmwmwoxm
Progressive Matrices Test,* . g iducational Psychole, xxx
November, 1951, 238+239; nd U

the Progressive Matrices fm, w s , statiat. v
IV! 19515 ﬂ%- £
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and people of more than average abillty in order to provide a wider dispersion
of soores for these groups. Progressive Matrices (1947), Sets A, Ab, B,
wers constructed to msasurs the first two groupsy Progressive Matrices (1547),
Sets I and II to measure the latter group. Progressive Matrices (19h7), Sets
Ay Ab, By differs in form from the original edition in that there are less
items, thirtyesix patterns divided into three sets, which are in color, &
festure intended to attrect and hold the attention of younger children. It
is this booklet form of the Progressive Matrices which was used in the present
study, Norms for Sets A, Ab, B are based on scores obtained by 608 Dunfries
School children aged five to sleven and a hslf years.2l

Poulds and Raven?? aswessed the oonsistency, retest reliability,
and validity of the 1947 revisieon, Sets I and IT. The test was administered
to 471 children, ten and a half plus or minus one<half years of age, and to
a larger mmber of older children and adults, 4An item-analysis revealed that
with a fow exceptlons the total number of problems solved appesred to provide
& consistent estimate of intellectual efficiency. The retest relisbility
after an interval of six weeks for 109 of the children was .76, considerably
lower than the coefficlients obtained for the older groups in the sams study,
The authors conclude that it 18 clear that this form of the test camnot be

21 JO G m 1o ! uﬂ k‘""‘-f“ :«A_,
Ly Ab, B, 204 edey Tonden, T Tape b

22 G, A, le&de. C. Raven, "An kperimml Survey with
Progressive Matrices (1547)," British J. of Education xx
June, 1950, 10h+110. ’ o ' '
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used satisfactorily before tha age of eleven years, Validity is illustrated
in torms of differences in mean scores between two groups of children, 351 in
nusbey, from two different school areas, 7The teat results show a striking
agreenmnt with the actual muber of children taking up schelarships frem these
two aress, The total sample of 471 children at ten and a half years and 596
childrven at twelve and & half years were used to establish working nowms for
this form of the test.

The mnly validity study using the same form of the Raven as used in
this thesis was done by Martin snd Welchers.?? They administered the
Progressive Matrices (1947), Sets A, Ab, B and the Wechsler Intelligence Test
for Children t0 one hundred Indians schoo) children betwssn the ages of nine
and ten, Each test was administered individually, M&W of «91; +8hy
and .83 wers obtained betwesn the Ruven scores and WISC Full Ssals, Verbal,
snd Performance IQ's, respectively. Martin and Weichers predict that in view
of the high correlations and ease and speed of administration, this form of
the Raven will be ussd more extensively in the clinical testing of children.

Four studiss in the literature deal with the clinieal evalnation of
the Raven test with cerebral palsisd subjecis; there are no quantitative
studies. Tracht?l tested seventsen cepebral palsisd persons of widely varying

33 AQWQWMJO E.Hi#ﬂhm. ;
Matrices and the Wechsler : Scale for Children,

thawslm 2h5.

Puletod v perrors Sherratty ',h’*m‘”m, y Findings e ?mina the Carebral
s ve « 9f Sxeept :
v, W’ mat 179 i ﬁ MMP
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degrees of disability, both physical and meantal, within the age range of
ten to thirtyefive., The 1938 Progressive Matrices was used. In spite of the
great variabilily of physical disability, the scores on the test ranged from
the mentally defective to the mentally superior level, Tracht pointed out
the test's important advantages of minimal stress and motor responss, absence
of speech response and time limits, and brisf and straightforward directions.

Taib1?5 sought to discover 4f the 1938 Progressive Matrices is a
significantly effective medium in evaluating the intelligence of the cerebral
palsied. He administered the test individnally to 115 subjects ranging in
age from six te adulthood, and in mental sbility from memtally defective to
He found that the performance of spastlecs in this study was
significantly different from that of the athetotlc group. Ba concinded that.
the 1938 Raven test may be an effective tool for cerebral palsied subjects
who cannot approximate performances on the Stanford-Binet.

Sievers?d tested thirtyetiree cerebral palsied subjects ranging in
age from nine months to fiftyethree years and eight months, The effectiveness
of the Binet, Vinsland, Gesell, Wechsler, and Raven scales were investigated.
Three children were given the 1947 Raven, Sets A, Ab, B, Sievers concluded
that the standard tests have limitations and that the Raven may be used with
subjects with cerebral palsy who have severs speech and physical defects,

m&mh‘d mm : ’ im'h‘ ,"‘ N':‘Y’ yviy :” ’ :" y r‘ t ';".““.M : :‘ ' ;1‘ . “ # ¥ * k4 *!
Mexico, Chapters II and IV,

— e o
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Heiover, in that it measures perceptunal intelligence, the Raven should be
interpreted with cautdon,

Holden?T aiso voices an objection to testing the cerebral palsled
with the Progressive Matrices Test since it is based on visual form
perception which is often impaired in brain injured individuals. However,
he feels that this test may prove useful snd recommends further evaluation. -
A rapid and velid intelligence test which would be svailable to
children with verbal retardation or physical handicaps was sought by Asmons
and Buts.20 They point out that vosabulary tests have been recognized as
giving excellent estimates of intellectual ability. The vocabulary subetest
has been found to corvelate most highly with the whols scale en both the
Binet and Wechsler tests, In reviewing various voecabulary tests, the authore
found the Van Alstyne maltiple-choice, recognitione-principle pleture vocabulary
idea best suited to the verbally retarded and physically handicapped. Feeling
mthVmWnnmvmmuwmmma%
Amnons and Huth devised a series of sixty-four inkeline drawing sketches and
& 1ist of 253 words pertinent to the pictures,

For the preliminary standardization fiftystwo white children, two
boys and twe girls from each grade level, kindergarten through twelfth grade,
wore given the present form of the pleturse vocabulary test and the voocabulary

27 Euﬂm, 'Inpwnd &L%n@”m ?aating Cerebral Palsied Children,”
/ CABRCY » -

26 R*E.Ammmdk.v.ﬁuth, "!‘MMJ.WW

glofal:ulm Tests I. mzmwy Eath," J+ of Paycholopy, XXVIXI, 1949,
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test from the 1937 StanfordeBinet, Nental age levals of difficulty for each
item were derived from 50 pesr cent success perforwsnces at each grade level.
Selection of sppreximstely four of the best items at eash age level, five
through sixtesn, was thens made. A seale of fortyweight items was selected
using the follewing eriteria Wwammxm:mu
diserininate, ssbiguity, cultural biss, sex differences, mmber of words to
be retained, Korms are given for the various Binet woselulary mentsl ages.
mmmwmmmtmah.ﬁfm,mm
carrected for the full length, «9T401. A correlstion of «96 £ 01 was

Amwons with Raciiele?? next seught to set up twe final forms of the
ploture vooadulary test, Using the sams plates as the above stady, 2L3 words
chosen from dioticnaries mud fres asscciations were added to the fortyeelght
words previously selected, Of these, forty-thres wore eliminated on the basis
of the abave eriteris, lesving 248 items for protesting. Pretesting consisted
of administering these words to a small saple of children and aduits of wides
1y varying age and sbility. Vords were again eliminated My the same criteria,
and the resulting 226 words were listed by plates and ty @ifficulty levels
These wers then adninistered 10 six hundred white Amsrican born subjects
mmsummmwwmm. Botwesn the sges of two and
soventean, the subjects were selected by sge or grade levels with respect teo
the fathers' occoupations in proportion to the 1940 Census. Subjects were

R B Amuons and L, D, Bachiele, “The Pall<Range M
?Muy Tests 1L, of Ttems for'Final Soales,"  dusstioea)

w319
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drawn from urban Denver ares and rural districts in Colorado and Nebwsaka.
A1l subjects ware given either the Binet or Weshmler and the vosabulary itens
as developed thus far, Using the same procodure as above, items were again
evaluated and & £ina) selection of 170 items was divided into two grouwps
of equal length and difficultys
The final form consists of 16 eight and onevhalf ingh by eleven

inech plates, each with four cartoemslile 1ine drawings. The subject is asked
to indicate by pedating o nodding which ploture on & card best {llustretes
the meaning of a word glvens crelly ly the examiners Thers are appreximstely
eighty vords, divided into tweo parallel forms, covering the vange of verbal
sbility from early infancy to superior adult, Norme are given in the form
of mentel ages for children and peromntiles for adulis, Ihe test can be
sdministered in fiftesn mimtos or loss.X

A Standardigation of the FullsBange Plcture Vooabulary Test, whisch
hereafter, vhen abbreviated, will be called the Awmcesy, on & repressatative
preschoolwage populstion was carried out Ly Ammons and Holmes,3l 4 saple
of 120 Amerisan<born white children in pubdlic and private mupweries in the
urban snd rursl Denver area, ranging in age from two through five, was used.

N R, B, Amwcns and 4, Co Holmes, "The FulleRange Picture

Voocabulary Test: IIle Results for a Preeschooleage Populstion,® Chil
‘u&;ﬁ.,“;,‘,_;iﬂ;“;;;; F X&, w, MQ A w
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the occupational status of their fathers according to the 1940 Census, All
children were given the preliminary scale of 226 words and the 1937 Binet Scaled
The results of the standardization include the evolvement of two equivalent
forms of the Full«Range Picture Vocabulary Test with a reliability coefficient,
based on the intercorrelaticn of the two forms, of .93, and separate norms
for the two forms by age and mex and slso for the combined sexes at each age
level, Validity as measured by the correlations of the Binet and FulleRange
Picture Vocabulary Test was found to be .85 for Form A and .83 for Form B.

Amaons, Arnold, and Herrmann3? gtandardized the Full-Range Plcture
Voosbulary Test on a white school population of 360 children, f£ifteen bays
mrmm,atwgmwm'mwmm‘ The sample
was controlled for the oocupational status of the parents, 7The preliminayy
vocabulary scale of 226 words and the 1937 Binet scale were administered. An
itemeanalysis was made and eightyweight items were selected and divided into
two forms, combined with the items from the presschool and adult levels to
make up the final scale. The intercorrelaticus of the two forms yislded a
reliability coefficent of .587. The mwedian correlations of the Binet vocabw
ulary scores and the FullsBange Picture Vocabulary scores as compnted separate-
1y by forms and age groups were found to be .67 for Form A and .69 for Form B,

32 R, B, Ammous, P, B, Arnold, and R, 5, Herrmann, "the Fulle
Range Picture Vocabulary Tests IV, Results for a White School Popuwlation,®
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Steady progression of performance from age t0 age was given as another
indication of the validity of the test, Norms based on the standardisation
group were calculated for ages six to sixteen,

The literature includes ne further quantitative studles of the ,
FulleRange Picture Vocabulary Test which would relate to this thesis. mmﬂ
nmmmmemﬁwmiwmaﬁmmmmmm He found
it valuable because no speech and only minimal motor pexformsnce is necessary
on the part of the subject. He found its usefulness limited, however, by
1ack of opportunity to cbtain qualitative clinical data dus to its hrief
administration time as well as information sbout other important intellect-
and memory. Holden states that the test offers definite pessidilities for
a more accurate intellactusl measurement of the cerebral palsied, but that
it needs further evaluation.

In summary, then, it has been found that standard intelligence tests
are most commonly used i testing cerebral palsied childrem. Of these
standard tests the Binet has been found the most satisfactory, although its
limitations for this group are universally recognised, Studies on the Raven
have for the most part used the original 1938 edition, While its author
found the reliability and validity of the test adequate, three other investi
gators found lower coefficients, snd questiomed its use in its original form.

33 Holden &mmzmmwwmma,-
American J, of m Defictency, LVI, 352+353.
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However, the one validity study using the revised 1947 edition, Sets A, Ab,
B, the same form as in this thesis, was very faverable. Although there are
no quantitative studies on the use of the Raven with the cewrebrsl palsied,
clinical evaluations have been encouraging. A possible limitation i1s that
the Raven, being based on visual form perception which is often impaired in
However, further dats of the quantitative kind will be necessary bdefore adee
quate evaluation can be made, Fewer studies have been made of the Avmons
test, bat all indicate good relisbility and validity, One suthor comments
favorably on its possibilitiss as & test for the corelwal palsied, but feels
it may be limited because it leaves unmeasured such psychological functions
as conceptual thinking, practical ressming, concentration, memory, and
furnishes little opportunity for clinical sbservation. Again as with the
Raven, further quantitative data iz needed before an adequate svaluation can
be made.




CHAPTER IIX
DESIGN OF THE RESEARCH

“The subjects in the present study consisted of thirty-two cerebral
palsied children who were tested through the co-operation of the Cerebral
Palsy Clinic of Mercy Hompital, Chicagos the Parents Asseciation for Cerebral
Palsied Children of Chicages and the Burean of Child Study, Chicage Public
Schools. There were twenty-twe boys and tem girls in the sample, The growp
ical age was 107.45 monthe with a standard deviation of 22.,60. The age
rangs was determined by the age limits of the Raven test. The diagnosis of
cerebral palsy for each child was made or confirmed by medicsl specialists
in the field. The children were classified in the following sub-disgnostic
categoriesy spastic, twentyweight, or 87 per cent of the casesy athetold,
four or 13 per oemt of the cases, The grow included no sbaxiss, With
mmmmmum,wmwmamammw
prosthesis for anbulation. MWMWMMM%MwM&
varying degrees of sfficiency. cemmumwummwummm
arh?mmwﬂzam;:mmmwhemmummg
and poor in four or 13 per cent of the cases. Soplalisstion information
about the children was gathered from a composite of the Vineland Social |
Matwrity Seals, ease history data, and personsl cbeervation. Socialisation
mmwumm%memummmmmnmm,w
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poor in 31 per cent of the group. In order to make the group as homogeneous
a8 possible, ohildren with complications additional to cerebral palsy, and
children other than white, were riled out of the sample..

Each child was given a battery of four tests; the Revised Stanford-
Binet, Form Lj Raven's Progressive Matrices (1947), Sets A, Ab, B and
Amaenis' Full-Range Picture Vocabulary Test, Form A, and Form B, Becsuse the
StanfordeBinet was adopted as the criterion for validation, it was the first
test administered to each ohild, In that it was necessayy for each child to
finish a complete criterion test, this procedure eliminated the possibility
of needless testing. All four tests were for the most part administered at
the same testing session. Approximately one and onewhalf hours was generally
required to complete the fowr tests, The two forms of the Ammens were given
in rotated order to counterbglance the effects of practice.

The four tests were administered individually te each child in a
private rooms A conversation peried preceded the testing in an attempt to
establish rapport with the child. Encouragement and praise were used
at ease, Subjects were allowed as much time as was necessayy. The Stanforde
Binet was administered and scored according to familisr standard procedure.l
AWW“%WW@M&WWWWM
Amaons will be given.

1 Lewis M. Termsn and Maud A, Merrill, Measuring .
Bosten, 1937, 75+131.
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In the administration of the Raven,? the first problem was used
as illnstration. BExplanation was continged until the child grasped the
nature of the problem, If the child failed on the second problem, Problem I
was re-demonstrated, When the child demonstrated that he understeod the
namumm.mmmmmm_m,mmm
allowed 10 proceed at his own rate. However, care was taken throughout the
tezt to ensure that the child looked carefully at each pattern and was sat-
isfisd that the alternative ha chose was the only one he thought would
complete the pattern., The entire set of thirtywsix problems was given to
each child, regardless of the mumber of fallures, Each correct answer
represented one point, Correct answers were totaled and vonverted into
equivalent percentile points from the table of norms. The scores on the
Raven were converted to T scores to faeilitate subsequent computation.

In the administration of the Ammns,> a few simple words approprie
ate to Plate I, but not used in the test, were given as practice. The
subject was instructed not to guess and asked to define wards or paint again
later in the test on words thought guessed. Words an a card were given
until three point-levels wers consecutively passed and failed. In erder that
motivation not be lost, order of presentaticn of words was sometimes varied,
and seversl sasy words much below the child's verbal level given. The printed

3: 7"’1&:

3 Robert B, Ammons ; ~Range Ploture Vocabulary Te
W,gdm’m‘ » Uso of the Full-Range Picture Vocsbulary Test,
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words were not visible to the child at any time. Each item answered
correctly represented one point. All items below the thres passed consscu~-
tively for sach card were assumsd to have been passed. Correct answers vere
totaled and converted into equivalent mental ages from the sheet of norms,
Interpolation was sometimes necessary. Corresponding IQ's were then found
by means of the Revised Stanford-Binet tables.

The mean scores and standard deviations for all tests were then
‘computed in order to get a descriptive picture of the saxpls. The statisw
tical snalysis of validity was correlationsl. Productemoment correlations
were run between the eriterion Binet and the Azmoms, both forme; between
the Binet and the Raven, and between the two forms of the Ammons, In that
these correlations might be spuricus because of the common faster of chronoe
logical age, partial correlations, helding chronologiecal age censtant, were
rn between the same tests. Correlations between chronological age and IQ
were also computed as a check on the above. Multiple correlations between
the Binet, on the ene hand, and the Raven and ene and both forms of the
Amwenin, on the other, were run to ses if a combination of Reven and Amsons
would yield a higher coefficient than if taken separately. All correlations
were analysed for significance.




CHAPTER IV
FINDINGS AND INTERPRETATIONS

A brief descriptive anslysis of the scores on the four tests will
be presented first. This will be followed by the factual presentation of the
validation data, its diseussion and Interpretation.

The descriptive data gonsists of the range, mean, and standard
deviation of mental agesand IQ's for wach test. The mental age ranges in
months for thres of the tests were found to be thirtywone to 162 for the
Binet, twenty-uine to 173 for the Ammons Form A, and thirtyeme to 183 for
the Ammons Form B. The mean mental ages in months with their respective
standard deviations were 84.59 and 37.40 for the Binet, 96.69 and 36.50
for the Ammons Form A, and 99.50 and 37.41 for the Ammons Form B, Raven
scores were not given in mental ages, The range in IQ was thirty to 127 for
the Binet, thirty to 135 for the Armons Form A, and thirtywcue to 153 for the
Aveons Form B, The number of correct responses en the Raven ranged from
five to thirty-five. The mean intelligence quotients and their respective
standard deviations were 78,88 and 25.90 for the Binet, 90,12 and 29,10 for
the Ammons Form A, and 92,94 and 28,10 for the Ammons Form B, The mean of
the Raven scores, converted to T scores, was 51,75 with a standard deviation
of 9.33, The above descriptive deta is swmmarized in Table I.

29




TABLE X

RANGE, MEAN, AND STANDARD DEVIATION OF
MENTAL AGES AND INTELLIOENCE QUOTIENTS

Stanford«Binet 31-162 8l.59 37.40
Ammons Form A 29-173 964,69 36.50
Ammons Form B N.162 99.50 37.1a
;malliganm quotients |
| e
Range Moan  deviatdon
Stanford-Binet | s0a2r 78.88 25,90
Amsons Forsm A 304135 90.12 20,10
Amsons Forwm B 31153 92,9 28,10
Raven Se35% 5175 # 9.33 £
# Raw scores,

# T scores

Validation data consists of ainetesn correlations which are

presented in composites form in Table II, The Ammons Form A, Ammons Form B,
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TABLE 1X

BI-VARIATE, PARTIAL, AND MULXTIPLE emmmus UBED
mmvmmwmmmmmm

Axm?omta‘kavuf 3
| - " . —
Ig « CA
Binet o GA «002;
Amsons ;mg.g “‘g’fjg.
orm "y
A 372
— ——— _ A —
IR&IQ . Ca
Bm&m!‘m.&.& .
Binet & B, CA 90
Binet & « CA +80
m?mam?m?.m ok
Ammons Form A & | + GA «T0
mFmB&w.m »T3
I « IQ & 1Q (& Q) B
Bim*m?mlﬁw «92
Binet  Amwons Pors B & Ravenf 93
BM.&WFMA&FM&&W «93
T OTT—— e———

MMMMmetnmamMofmm
unless otherwise indicated,
# 2 score. % Nob significant. a2 Significant at the .05 level
of confidence,
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and Raven were first correlated with the criterion Binet by means of
Pearscn's productemoment cosfficient of correlstion as computed from .
seatter diagram.d The productemoment correlations were .88, .90, and .74
respectively, When N is thirty-two with thirty degrees of freedom the corre= |
1ation mast be 149 to be significant at ths .01 level of confidence. The
sbove correlations are clsarly beyond this as well as sobstantial in sise.
mmwmmnmmwmuzmmmrma,
Ammonys Form B, and Raven are valid instruments for measuring the intelligence
of this populstion. '

Because all three tests correlated well with the Binet, one would
axpect them to correlate to some extent with each other. The cerrelation
between the two forms of the Ammens was 9, between the Ammens Form A and
the Raven, .6li, and between the Ammoms Form B and the Baven, .53, Thess
correlations, again, are clearly beyond the .01 level of eonfidence. As
would be expected, the two forms of the Ammons correlated the highest, even
higher than with the Binet, in that they were constructed to msasure the
same verbal fimetion and to be of near equal difficulty, Again, becsuse the
Raven and the Ammons are desigusd to measure different aspects of intelligencel
uummmmmzmmmwmm Howe
ever, in thst all correlatiocns are significant, it is indicated that thess
three tests are measuring to a great extent the same functioms, which con-
firms the first set of correlations and suggests the feaslbility of using

1 Ju Py
mw’ New Imj




the tests interchangeably.

It wvas possible that these correlations might be spuricus becsuss
of the comuon factés contributed by chromological age, and because the
relatively few oases showed a wide range of both chrenclogical and memtal
age. Therefore the partisl correlation technique? with chrenclogioal age
,mmemamwmwmmwm.-mmmmm
between the Binet and the Ammons Form A was .88, betwesn the Binet and the
Ammons Porm B, .90, and botween the Binet and the Raven, .80, Only the core
relation between the Binet and the Raven was changed, this being raised
Porm A was ,70, betwesn the former and the Ammons Form B, .71, Here again
the correlation for the Raven was inereased. The two forme of the Ammons
with chronelogical age held constant cerrelated .$h, indicating no change.
When N is thirtystwo with twentywnins degrees of freedom the correlation
mst be 522 e be significant at the .01 level of confidence. All corre-
lations agein are well beyond this.

From the sbovs partial correlations it can be seen that chromologioal
age, althougi a common factor, did net effect the first set of oorrelations
between the Binet and the Amwns Form 4, the Binet and Awsns Form B, and
the Asmons Yorwm A and Form B. age 444 effect the correlations
in which the Raven was a variable, reducing them cunsidersbly,
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Correlations between IQ and chrencloglesl age were also calculated
a3 & check on the above, The correlation for the Binet was ,002, for the
Ammons Form A, »,032, for the Ammons Form B, +.073, and for the Raven, .372.
Only the corvelstion for the Raven was significent, this at the .05 level
of confidence, These results confirm the sbove findings that clirenological

Although the above bievariate corvelations are signifiecantly high,
the possibility of increasing the correlations through mltiple correlation
was investigated.3 The Binet was the eriterion or dependest variable in the
mltiple correlations. A correlation of .92 was ocbtained between the Binet
on the one hand, and thes Ammoms Forms A and the Raven on the other. The
maltiple correlation of the Binet with the Ammons Form B and the Raven was
found to be .93, Both correlations are well bayond the .01 level of
confidence, A correlaticn by the Doolitile method of the Binet with both
forms of the Ammons as well as the Raven gave & coefficient of 93. When
¥ is thirty-twe with twenty-eight degrees of freedom the correlation must
be o573 to be aignificant at the .01 level of confidence. This correlation
is therefore highly significant.

The above mltiple correlations are all higher than the biwvariate
correlations with the Binet, indicating that s combination of the Raven and
Amsoris gives a slightly move valid estimate of intelligence than does the

3 ., 290,
k Ibid., 263265,




.\ | 3
Amwems separately; and & considerably more valid estimate than does the
Raven alone. It appears to be of 1little significance which form of the
Ammons i3 combimsd with the Raven, or if sne or both forsw are employed.
In summayy, then, all correlations with the criterion are substantialy
This indicates that both the Raven and the Ammons are valid instruments for
moasuring the intelligence of cerebrel palsied children., However, it is to
be noted that the Ammons correlates higher with the Binet than does the
Ravepr, It would seem that this difference could in part be explained in

The Ammons, bedng a vecabulary test, is completely verbal and would therefore

be expected to correlate highly with the Binet, which is primarily verbal.
The Raven; being & perceptual test, emphasizes discrimination, seeing
logical relations, and visusl form perception. These psychological functions
ares not as heavily weighted in the Binet as are the verbal functions. Henoe
ene would anticipate a lower correlation between the Raven and the Binets
Another explanation of the lowsr correlation of the Raven might
be the previously cited argument by Holden that a perceptual test would
underestimate the intelligence of cerebral palsisd subjects since thedr form
tiate this srgument. Strauss and Lehtinen® together with Lewis® consider

L
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porception as the activity of the mind between sensation and thought, and
therefore a preliminary to thinking, Thus an impairment of perception does
not mean an impairment of intellect. However, if a measurement of intellie
were disturbed, the estimete of intelligemee would be idstorted. These

of figureeground relationships, inability to see wholes, fixation to details,
and parseveration, Delphin and Oruickshank! in a series of three studies
came to substantially the same conclusioms. Although this spgument may
eentribute to the explsnation of the Raven correlation being relatively lower
than the Ammons, it mast not be ignored that this correlation wes significant,
and that the argument therefore msy be overly emphasized.

To meet this objection to the Raven as well as that to the Ammons,
that it messures only one psychological function and is limited by lack of
qualitative clinical data due to its brief administration time, theoretically
it would seem preferable to conbine the two tests. This suggestion is
supported by the maltiple correlations which are the highest in the study.

A word of caution should be interjected concerning the interpre~
tation of the validation data, The wide range in beoth chromological age and
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IQ and the siseable standard deviaticns in the present sample must be
considered in view of the relatively smsll populstion. Since the megnitude
of the correlation coeffioient varies with the degree of heterogeneity of
& sample, and since the present sawple 1s quite heterogensous, the very
high correlations found for the relatively small sample should be interpreted
with some restraint until further evidence accrues, Also it must be
remonbered that the present sample is restricted in that it represents
ﬂmmmmmm. That these tests ave valid
for more seriously handicapped children can mevely be inferred, for there
is no way by which to validate the tests for this group. Findings derived
from more disabled groups should therefore be interpreted with prudence.




. CHAPIER ¥
SUMMARY AND CONCLUSIONS

"~ A'review of the literature indicates that at present there is no
adequate instrument for measuring the intelligence of severely hundicapped
children such as thoss found in the cerebral palsied group. Standard
intelligence tests, which are most frequently used when testing cerebral
palsied children, require either spesch or fine motor manipuiation en the
part of the subject, or both. There are many cerebral palsisd, howsver,
| who cannot speak and perform fine motor activities., It is with such a group
that an estimate of intelligence is important, for upon this estimate depends
the decision of spending time and money for education and habilitation.

There are two recently developed intelligence tests, Raven's
Progreasive Matrices and Ammons' FulleRange Picture Vocabulary Test, which
require neither verbal nor fine motor respouse, and which take anly a brief
period of time to administer. With these tests one could estimate the
mwwmmmmmmam. The purpose of
this thesis was to investigate the validity of these two tests when used with
cerebral palsied children,

There are at present apparently no quantitative studies on the
use of these two tests with the cerebral pulsied. Studiss on the relisbility

38
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are contradictorys the one study using the revised 1947 edition, as is used
in this thesis, was very favoreble. The fewer studies on the Ammons when

used with non-handicspped children all denots good relisbility and validity,
Clinical evalunation of these two tests with the cerebral palsied has been

encouraging, and several authors have felt that research in this area would
prove promising.

The Revized StanfordeBinet, Form L, the most satisfactory of
standard tests, was chosen as the eriterion of validstian, 4 comparison was
palsted children who adequately completed the criterion test and their
performances on the Raven and the two forme of the Ammons, This sample ranged
in chronclogical age from sixtyecns to 138 moothsy in A, s measured by the
eriterion Binet, from thirty to 127. The tests wers administered individually
the Binet being given firet, the others in rotated order. 7The mean scores
and standard deviations for each test wers somputed in order to get a
deseriptive ploture of the group. The statistical analysis of validity was
the Avmons, Forms A and B, betwesn the Binet and the Ruven, and between the
two forme of the Amwons, to estimate the validity of euch test separately.
Becanse of the possidility of & spurisus result due to the commn factor of
chronological age, partizl ccrrelations, holding chwonologlical age constant,
were run between the same tests, ﬁmmmm&mmmm
I were xlso computed as & check on the above, Multiple correlaticns between
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the Binet, on the one hand, and the Raven and one and both forms of the
Ammons, on the other hand, were computed to see if a combinatien of the
Ravem and the Ammons would yield a higher correlaiicn than if employed
separatelys These correlations were analywed for significanve.

AYY correlations, with the exception of those betwesn chrenological
age and IQ, were found to be highly significant. However, & reasomable
degres of restaaint should be nsed when interpreting these high corvrelations
in view of the heterogemeity and relatively smadl sise of the sample, It
also must be noted in interpreting the resulits that the present group could
be measured by & standard test and is therefore not the kind of group for
which we are attempting to find adequate measures. However, thewe appears
to be mo eriterion by which to validate these tests with & move severely
handicapped ssmple. Therefers, it seems that to establish the validity of
thess new tests on children slightly handicapped would bs to come as close
as possible to inferring validity with the more severly handicapped group.
Sueh an inference would be acceptable on the grounds that a more severe
neuroemiscular distarbance would not necessarily affect the mental functioning
which these tesis messure.

With due caution as indicated above, the following conclusions
can be drawn from the present statistical datas
4, The Raven, Ammons Form A, and Ammons Form B are all valid instruments

for measuring the intelligence of cerebral palsied children.
b. Although both tests are valid, if used separately, the Ammons is to be
preferred to the Raven,




Ce

£,

ha

However, arguments that a perceptual test such as the Raven would
underestimate the intelligence of brain injured children have perhaps
been overly emphasiged.

Either form of the Ammons can be utilized, There is no preference between
them, |
The most faverable procedure would be to administer both the Raven and
the Ammons, either form. Here the statistical data veinforces the
qualitative evaluation that a combination of teste would be preférable
because of additionsl clinical data and insight inte more than one
psychologlesal function.

Ravenfa Progressive Matrices and Armons' Full-Range Plcture Vocabulexry
Test appear to fulfill the need for adequate instrusents by which

to measure the intelligence of cerebral palsied children with varying
degrees of hendicap,
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APPENDIX I
PULL-RANGE PICTURE VOGABULARY TEST
ANSWER SHEETw«FORM B
Plate 1 | Plate 7
vegetable §,3.8) passion (12.5)
human (Lieki) inpact (13.5)
agriculture (10.7) discourse (Al.5)
anti-sociainess (13.2
segnent (15.0) Plate 8
intisddation (16.6) music (3.0)
translucent su.sg laundry (L.7)
depredation (AL.O sudden (9.1)
K o garment (9.8)
Plate 2 | Plate 9
phonograph (3.3) mamufacturing (g.z)
transpord (8.4) skyscraper (7.8).
tersichorean (46.0) industrial (10.0)
pecuniary (Ak.9)
Flate g
car (1.6 ‘ Plate 10
fight (2,8) spoon (1.8)
paying (6.0) rasor (3.0)
customer (6.3) thermometer (L.l)
fuel €7~5) mercury (10.7)
sale (7.9) beverage (10.9)
purchase (10.) : ) ~ tonsorial (al.k)
transsotion (1h.6)
aggressiveness (A3.5) Plate 11
‘ circle (20?)
Plate 4 sentiment (13.9)
panels (13.9) lobe (15.5,
domioile (Ali.O) chronometer (15.7)
pendant (17.7)
Plate S
mmificence (AS.7) meal (3.9)
v perspiration (9.6)
Plate 6 humdd (1he7)
bird (1.6) felony (16.7)
Sonveyanes (1h.5) repast (A5.2)
mendicant (46.3)
‘ L L6



Plate 1
chearful 6«8&
collision (7.4)

(9:6)
S
‘ (13.3
condolence (16,2
laovimetion (46.3)

L7
APPENDIX I (continued)

FULL-RANGE PICTURE VOCABULARY TEST
ANSWER BHEETw~FFORM B




APPERDIX 1X
PULL~RANGE PICTURE VOCABULARY TEST
ANSWER SHEET-~FORM A
Flate 1 Plate 7
ple (1.7) discussion (7.7)
window (1.7 skill 9
8111 (6.7
transparent 213«3; Plate 8
rectangular (i.7) firecracker (2.7)
sector (16.0) clothes (3.0)
‘11iusdnation (16.0) explosion (4.9)
euldnary (17.2) (5.5)
ogress (A6.3 dehydration (Ah.3)
Plate 2 Plate 9
athletes (8.6)  faxrm (L.1)
competition (15.0) currency {12.2.
revelry {AL.O) tranquility (16.5)
ebullience (AG.L) agrarian (A6.2)
Plate 3 Flate 10
counter (4.0) furniture {L.k)
pamp {hLeh steel (6.0)
clerk ié.h) rofreshment (6.2)
aport (7.6) liquid (7.3)
e T304 poepini I AP
Yy »
replenishment (A3.1) ,
retaliation (ﬂhl) Plate 1)
clock (1.6)
nhmbberg (9.8 nmbcm(%iah
dwelling (11.7 ; engraving (9.8)
Plats 5 Plate 12
surt (12.5) hot (5.2
isolation (12.9) fear (T.4)
mitrition (10.4)
Plate 6 gorging 512.3;
horse {115; pmrty 13.9
wagon (2.3 maetication (A2.6)
insect (6.7) 1tinerant (AL,
\ransportation é&.é) soercion (Al.
ﬁiquaﬁod (A3.8) 48 corpulence 5'5}




Plate 14

propellers ;3.7)
1

looomotive (8.2
nautical (16.5)

49
APPENDIX II (continued)

FULL-RARGE PICTURE VOCABULARY TES?T
ANSWER SHEET--FORM A




APPENDIX IIX

FULL-RANGE PICTURE VOCABULARY TEST

50

HORMS BY PORMS
FORM A FORM B
ore Mantal Age (Years Score al Yoars
12 3.5 12 3.8
17 L.S 17 L5
- §— &
3 8.5 32 8.5
k)4 9.5 7 95
B P
Sk 13.5 53 13.8
58 k.S 57 o5
62 15.5 62 15.5
& 16.5 69 16,
Adult Percentiles
% P;gmma Becore  Percentile

82 95 82 .
o % & %
78 80 78 80
(4] 70 75 70
73 60 73 60
70 50 7 50
87 ho 68 4o
5 30 68 30

20 62 20

10 58 10
5 5 55 5
4 1 52 b 3
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