C}% &)‘ ;‘*x

A FACTOR aNALYTIC 3TUDY OF TUS
JARTITATIVE HeTel

by
John J. Diglammo

Thesis presented to the 3chool
of Psychology and =ducation of
the University of Ottawa as
partisal fulfillment of the
requirements for the degree

of Joctor of Philosophy

% =
'y B .
L Ouaw ;l ;
b (%’?‘?am N’f

000868



UMI Number: DC53367

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations
and photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform DC53367
Copyright 2011 by ProQuest LLC
All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Mi 48106-1346



ACKNOWLEDGRENT3

This thesis was prepared under the supervision of
Assistant FProfessor Gilles Chagnon, M.Ps., of the School
of Psychology and Education of the University of Ottawa.

The writer is indebted to Herman B., Spmow, ¥.D.,
for his cooperation in obtaining student nurses of the
5t. lewrence State Hosplital as subjsets in the study, and
to #¥rs. Addie Foss for her assistance in obtaining
subjects at the Pergus Palls Htete Hospital in Minnesota.
A debt of gratitude is also expressed to the staff of
the computing center of the University of Uttawa for
thelir assistance in the computation of the mauny corrszlation

coefficlents necessary in this study.



CURRICULUM STUDIORUM

John J, Digiammo was born September 21, 1931 in
North Bergen, New Jerzey. He recelved the Bachelor of
Science degree in Paychology from 3Seton Hall University,
South Oranges, New Jersey, in 1953. He recelved the Faster
of 3cience degree in Clinical Psychology from the College
of William and Mary, BRichmond, Virginia, in 1955. The
title of his thesis was Relationship Betwsen Ferformance

on Visual-Form Perception Measures and Drawlines on the
H=-T-P Technique.




TABLE OF CONTONT.:
Chapter page
IRTRODUCTION o o % o o ¢ o % 6 o o » s & 2 @ w1l
It"' 3EVIEW GF THE LI’?%R;‘&TURE » ¢ & ®» @ ® & @« o @ 1
1. The H-T-P as a Measure of Intelligence 2
2. H-T-! Sgores as Neagures of Abilities &
z. Aeliablility of the quantitative Scoring 8
o Summary and Basic Hypothesis &

II.‘ :&P‘;RI“ENTAL BEJlGH 2 & & & ® & e & % » g 4 » 11

1. The rsychometric Battery 11

2, Administration of the Test Battery 16

3. The 3ample 18

L., Deseription of 3tatistical 'rocedursas 18

I1Te= PASSENTADION OF AEBIZULTI 4 0 o o o o o o ¢ 8 « 21
1. 8eliabllity of the HaT=? 21

2« Zcorer dellablility of the H-TF 21

3. rilot Cluster Analysls 22

4, Complete Centroid 3oclution 23

IVe= DISCUSSION OF BBSULTS o o 6 o ¢ o o ¢ 2 o s s 30
1. Beliabllity of the H-T-/ 30

2. JSoorer Hellabllity of the HeT=-P 30

3. Cluster Analysis 31

4, Complete Centroid 3olution 33

SUSMARY AND CONCLUSIONS o o o o s o » « o5« 36
BIBLICOHAPHY o o 5 o o o + ¢ o s 2 9 ¢ o o » 37
Appendlx
1. #40AKSHERTS 3HO#ING HXPRACTION OF RACTCIZ . .
2, AORKIHIETS FOB CALCULATION OF B-COARFICIENT ldy
3. SLOTS SHOLING ACTATIONI R IRFSBINCE AXKES .. 47

b, A3TR.CT OF A Factor Analytic itudy of the
«ﬁﬂﬁﬂtltﬂtl?ﬁ H"'"f"y ¢« s e & % * w e & ¢ s 4« @ 53




LIST OF TABLES

Table page

I.- Correlation Matrix of the fifteen Variables
in the Factor Analytic Study of the HeTe? . . « 27

II.- Centroid Factor Loadings for the Factor
Analytic Study of the HeTaP  , ¢ 4 ¢ o s s « » 28

II1.- Inteppretation Matrix for the Factor Analytic
st“&yafth@ﬂ"T"P @ 2 ¢ @ & 0 & @ * B 3 & ° o 29



LIST OF FIGURES

Pigure page

l. Cluster 1 Jontaining Variables two, 3, twelve,
13&Hdn3.neocounoo-:ceoooo»oo 2“’

2. Cluster 2 Containing Variables one, 4 and eleven 25

3¢ Cluster 3 Containing Variableg seven, 10,
fifteen, 8, five, 6 and fourteen . « ¢« ¢ « o« o 26



INTRODUCTION

The clinlcal use of drawings in the study of person-
ality has a high place in ths psychologlats armamentarium
and ranks closely with the Rorschach and the TAT as shown
in a recent survey by Sunﬂbevgl. The large majority of
evaluations concerning personality characteristics ars
based on cliniecal intulition and it appears that many of
these are of doubtful validity. Very little 18 reported
in the literature in terms of attempts to quantify and
objectify some of the bases of these zlobsl evaluations.
The H-T-P which has a carefully designed quantitative
scoring system ils & case 1ln point, Over ninety per cent
of the research on this technique is concermed with
strictly qualitatlive aspects.

Hypothesez have been advancsed concerning the
differential value of H-T-F gquantitative scores as a
basis for qualitative evaluation. This report is concerned
with studying the quantitative scores of the HH-T-P via
factor analytic methods in order to sgcertain whether
they have differential meanings which are logleally
consistent with those set forth by the author. An aim
of the study then is to attempt to bring the clinical and
statistical procedures into somewhat closer alignment.

1 Korman D. 3undberg, “The Practice of Paychological
Testing in Clinlcal 3ervices in the United 3tates®, in
american Psychologist, Vol, 16, 1961, p. 79-813.
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The study could be important from a theoretlcal
point of view in terms of providing some direct evidence
for or against the acceptance of the quantifiable
agspects of the test as a bagis for further objective
personality svaluation.

The first portion of this thesis ls concerned
with 8 revisw of the literature concerning the svaluation
of the quantitative sspects as messures of intelligence,
abilities and in terms of reliability.

The formulation of the basic hypothesls is followed
by & desceription of the experimental design emphasizing
the description and administration of the psychometric
battery, the sample, reliabllity and statistical prccedures
applied to the data.

The results obtained are then presented and
discuszed. The discussion evalustes the quantitative
aspects of the test ss they relate to relisbility and
differentizl value of the scores. An implication for
further research is indiocated, end in the appendix, the
raw data concerning the extraction of factors, the

rotations and the calculation of B-coefficients are glven.


http://rn.mil

CHAPTER I
BEVIEW OF THE LITERATUSSE

The free hand Arawing of house, tree and person
{hereafter referred to as the H-T-P) as a projective
technique was introduced in 1948 after ten years of study
and clinical usage. According to Buck:

The H-T-P i8 8 technique designed to sid the

clinician in obtaining inforwation concerning

the sensitivity, maturity, flexibility, efficiency,
and the degree of integration of & subject's
personality; and the interaction of that person-
ality wlfh its environment-both specific and
general,

Although primarily deviszed as & projective techmique,
it contalns a carefully designed quantitative procedure
which ylalds a number of IQ scores. The scoring scheme
takeg Inte account the details, pProportion, perspective
and omissions in the drawings. A careful snalysis of the
140 drawings in the quantitatlive standardization group
revealed that the items of detail, proportlion and perspac-
tive best served to differentiate betwsen subjests of
various levels of intelligence. A4side frow the wany

basiecally gualitative aspeats of the test, the author

1 John N. Buck, *The H-T-P Technique, & Jualitative

and Juantitasive Manual®, 1n Journal of Clinical Pevechologzy,
Fonograph 3upplement Ho. 5, 1§8§, Po %.
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postulates that the "H-T-F i3 a vallid messure of intelli-
genos desplte its restricted and unconventional approach
to such measurement“.2

A highly interesting and potentislly fruitful
approach to the interpretation of the H-T-F i3 suggested by
Buck) in what he refers to as the Juallity of the Juantity;
a technique which involves the utilization of the obtalned
I3 scores as an objective basls for qualitative interpretation
of the personslity. In regard to this spproach, several
postulates have been offered by Buck concerning the kinds
and degrees of intelligence measured by the four scores:

The Raw G I3, which is derived from raw points
only, without conzideration of more than their
grogss differentietion as Coecd and Flaw respectively,
seens largely to represent the quantity of 2 subject's
craativity; to empheasize how much he does. The HNet
Weighted score which 13 derived by subtracting the
welghted Plsw score from the weilghted Good score and
thus accords esacsh factor point a more refined differ-
gatation, seems to emphasize the quality of a subject's
concepts; to stress how well he does something. The
Good 14 soore, which 1z estimated on the basis of
the weighted Good peints solsely, seems b0 stress
the subject'’s productivity, since it 1z a measure of
hiz expression of details,; and thelir size and spatial
relationships. The Flaw Ii, which 1s based solely
on the measursble errors & subject commits in
producing his H-T-P?, stresses his power of critical-
ity, seems largely to emphasize hls ability to
ag%ratae reality aloofly, objectively and analytic-
814iY.

2 idem, ibid., p. 5.

3 John N. Buek, "The Quality of the Juantity of the
H-T—Pz,zgg Journal of Clinical Psychology, Vol. 7, 1951,
Pc 35" L]

t& ngm, &b;ﬂo, 94 3520
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In the earlier monograph by Eucks

it was also
stated that the Baw G I. represented an ¢valuation of the
subject's basic fund of information and understanding of
basic spatial relationships and that the Net weilghted 14
represented an evaluation of the subject's concept formation
or more abstract type of intellectusl function. It iz with
the quantitative and objective approach that this review
is concerned. It will accordingly attempt to review the
quantitative studies as they relate to:

l. The H-T-F as & measure of intelligence.

2. H=T-P scores as measures of abilities.

3. Rellability of the quantitative scoring.

The literature which reveals an extreme pauclity of

references to the quantitative aspects of the H-T-F will

be reviewed under these three categories and summarized.
1. The H-T~¥ as a msasure of intelligence.

Perhaps the earliest information found in the
literature concerning the H-T=-? and intelligence is presented
by Buck® in his 1948 monograph. He presents produet moment
correlations between the H-T-P Haw G 14 &nd the weghsler-
Bellevue. The correlations between the H-T-P Raw G and
the Wechsler-Bellevue Verbal, Performance and Full Scale

5 Jomm N. Buck, "The HeT-P Technique. A Qnalit&tive
and juantitstive Manual®, in Journel 2l P 28
Konograph Supplement Wo. 5, 1948, p. 42,

6 M' 1béio, Po a@o
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Ii's respectively were .699, .724, and .7463 all significant
beyond the .01 level., The conclusion drawn was that
although the Wechsler was far more structured and stable
and was deslgned apecifically for measuring intelligence,
the slgnificant correlations offered evidence that the
H-T=-F also appralsed intelligence.

In a study by 3loan and Gusrtiﬁ?, fifty-four white
male mental defectives who were between the chronological
ages of sixteen and. 30 years were given the ¥Form I of the
dechsler-Bellsvue test over a period of tims ranging up
to four years prior to the administration of the H=-T-F,

In one of thelr tables, Sloan and Guertin show that the
mean H-T-F I4 i3 higher than any of the three YWechsler IQ's,
the differsnces being signifiocant at beyond the .01 level.
The correlstions of the H-T-? with the Wechsler Full Soale,
Verbal 3cale and Performance Scales respectively were

412, .165 and .472. Although the correlations of the
HeT=-P with the Pull 3cale and Ferformance 3cales were
statietically =signiflcant, they felt that they were lower
than that usually considered significant for two measurss
of intelligence. They further felt that the significant

diffsrences between the H-T-P and wWechsler l4's warrented

7 W. 3loan and W.H. Quertin, "A Comparison of H-TF
ané H@ﬂhﬁlar I3's in Mental Defectives®, in Journal of
Clinicel Paychology, Vol. &, 1948, p. aga.,,wfg"‘"'ﬁ“""".
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the conclusion that the tests were not comparable, at least
for their sample.
A later study by ﬁubinB

its relationship to the Wechsler-Bellevue utilized 108

concerning the H-T-F and

male patients from the neuropsychiatric service of a
veteran's hospitel, who reanged in age from elghteen to 50
with 2 mean age of 30.2 and a8 mean educational level of

ten years. Although dlagnosis wes not a specific criteria,
many of the subjects were psyshotic. From the results

it was observed that the Per Cent daw § Ii correlated
highest with the Wechsler-Bellevue Mull Scale 1. (r of .674),
next highest with the Performance 3cale (r of .63%) and
lowest with the Verbal 3cale (r of .623). The Net weighted
Score was treated in s zimilar manner and corrslations

were found to be .636 for the Pull Scale, .604 for the
Verbal Scale and .580 for the Performaunce 3cale. The
rasults from the study indicate that the H-T-FP compares
favorably with the Wechsler as a measure of intelligence.
These findings seem to contradict the conclusions of

Sloan and Guertin whose findings represent a limited
Bample.

8 Harold Rubin, "A Juantitative Study of the
H-T«P and its Relationship to the Wechsler-Bellevue Scale”,

in Journal of Clinigal Paycholegy, Vol. 10, 1954, p. 35-38.
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2, H-T=F scores as measures of abllitles.

Digiammo9 in a study concerning the relatiocnships
of the H-T-P and spatial reletions found some support for
the hypothesis concerning the Raw G 3core. Utilizing a
sample of forty-three collage students, he found the
H-T=P Raw 0 3Score to correlate .56 with the Einnesots
Paper Form Board which was devised specifically as a
measure of spatial ability. The Het wWelghted Score and
the Good Score which are supposed to measure a more refined
and abstract intellectual function correspondingly correlated
lower (.51 and .47 respectively) although still beyond
the .01 level.

A furthsr study by Diglammo and Ebingerlo invest-
igated the Net wWeighted Score a&s & poasible measurs of
abstraction using the multiple choice form of the proverbs
test as a criterion. Thelr sample consisted of 30
paychiatric patients who were administered the H-T-F and
the proverbsg as part of & standard battery of pasychological

9 John J, Diglammo, "Relatlionship Betwesn Ferform-
ance on Visual-Form Pergeption Measurses and Urawings on
the H-T-F Technique®, in Unpublished Master's Thesis,
Sehool of Clinleal and Applied Psychology, College of
Willlam and Mary, Hichmond Division, 1955, iv-34,

10 John J. Eigiammo and Ronald D. Ebinger, “The
ket wﬂightad ﬂuT«P Seore sz & Measure of Abstraction”,
; al of Clinloml Paychology, Vol. 17, 1961, p. 559
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evaluation tests. The Spearman rank order correlation
method was applied to the data utilizing raw socores. The
Bho's between the Proverb and H-T-P gcores wers as follows:
Net Welghted 3core .67, Raw G Score .65, Good 3Jcore .65
and Flaw Score .55. The results tended to lend sone
support to Buck's hypothesis concerning the measurabillty
of abstraction via the Net Jeighted 3core. The significant
Rho's of the other scores, particularly the Good and Haw

G Scores casted some doubt 2z to whether ths Net Welghted
Seore measured this abllity eny more precisely.

A recent factor analytic study of the DAP by Nichols
and Strumpferll utilized the four H-T=-I' sCores as drawing
variables among many. The study which utilized a sample
of 107 male college students sought to determine empirieally
what dimensions were present in a mumber of drawings and
to search for the personality correlates of these
dimensions. The H«T-F scores had extremely high loadings
on the first factor (.85 to .90) which was & large quality
of drawing factor and negllgable, zero or low mninus
leadings on the thres other factora. This first factor
which was interpreted as overall quality of drawing
accounted for most of the common varlance. This finding
suggests that all four HeT-F noores have a great desl in

common in terms of a goneral drawing excellence.

1l Bobert C. Nichols and Deodondus J.W. atrumpr@r,
“A Facter Analysia of Uraw-A-Ferson Test Scorass®, in Journel
f Consulting Psychologmv, Vol, 26, 1962, p, 366«36§a
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3. Helilability of the quantitative scoring.

Studies reporting the reliability of the scoring
syatem are scarce in the literature desaling with the
quantitative aspects of the HeT«P, Biellauskasla reports
on goorer reliabllity in a study using three separate
judges. The subjects consisted of forty-~-three under-
graduate college students who ranged in age from seventeen
to 95 with & mean age of 21.7 and a standard deviation of
5.19. The corrslations between scores ranged from gixty-
eight tc 90. The corrslations on the Per Cent Raw O
and Flaw 3core were lower than necessary for individual
prediction by a single judge. On the other hand, it
wag found that all the correlations were significant for
group predlction. The greatest discrepancies were noted
on the Raw G snd Flaw Soores which raised some juestion
as to the value of these two scores in terms of indlividual
prediction.

DigiammolB

reportz test-retest relisbility data
on the H-T-F in a pillot study. The subjects consisted of
fourteen college students who wers tested 2 month apsrt.

The correlation coeffiocients for the Raw O, Net Weighted

12 Vytautas J. Blelliauskes, "Scorer's Reliah&lxty
in bhe @nantitativa 3norlng ¢f the H-T-P Technigue®,
Journal of Clinicsl Pa shology, Vol, 12, 1956: Pe 366"'369@'

13 Jomm J. Diglawmo, "Relatlionship Betwaen Performance
on Yisusl-Form Perception Veasures and Drawings on the
H-T-P Technique”, Haster‘'s Thesis, p. 22,
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and Good Score respectively were 784, 748 and .742;
all significant beyond the .01 level.

4, 3ummary and Basic Hypothesia.

Regearch concerning the quantitative and objective
aspects of the H-T-F are few in nunber. Those investigating
the H-T-F a3 a valid measure of intelligence generally
conclude that the test does measure general intelligence
but not in quite the strict manner as tests specifically
devised for this purpose. 3tudies investigating the
measurement of apecific abllities by utllizing separate
I3 scores lend some support to Buck's postulates ooncerning
these scores but tend to cast some doubt as to the
precilseness or degree t0 which they are mutuaslly exclusivs
in terms of measuring separate abilities.

3tudies concerned with reliablility suggest that
in terns of scorer sgreement, the separate acores are
sufficlent for group prediction. Test-retest reliability
for a tachnigque as unstructured &s the H-T-. appears
sufficient.

This exploratory investigstion is concerned with
the general problem of studying the quantitative HeT«P
scores in terms of discovering the degree to which they
measure separate abillitles or factors. The writer spscifice

ally sought to investigate via factor anslytic means, the
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degree to which factors are ldentifiable in the four H-TaP
scores., Since the study ls basically exploratory in
nature, the hypothesls can simply be stated as follows:
The scores on the H-T-P test differentially measure
identifiable factors which are logically consistent with
Buck's hypotheses.



CHAPTER II
BXPEQIMERNTAL OESION

This chapter presents ths procedurss which were
undertaken in order to explore the hypothesis proposed in
the preceding chapter. It commences with a full description
of the psychometric variebles utilized in the study. This
is followad by & description of the aduministration of
the test battery. TFollowlng this is8 & description of the
sample employed in the study. Finally, an explanation
and description 1s given of the statisticel procedures
utilized in the investization,

l. The fsychometric Battery.

The test battery conslisted of eleven tests which
yielded 15 scores or variables, The first four variables
were the H-T-? I3 scores which have been described at
length in the previous chapter.

Tests Tive through 8 consisted of four sub-tests
of Thurstone’s Prisapry "ental Abllities, Intarmediate
Porm AH. Thay wore the following: Verbal Meaning, Space,
Reasoning and <ord Fluency. 7These bests were included
in the hattery largely for the purpose of factor identific-
ation or defimition. A4ll of them appeared to have
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sounterparts in the other group adminlstered tests.
Heliabilities range from seventy-two to .90 when speed
of the tests is taken into oonsideratlonl.

Variables nine and ten consisted of the two scores
gilven by the Shipley~Institute of Living Secale for
Measuring Intelleotual Impalrment. The scale consists of
two sub=tests, a 40 item multiple-choice vocabulary test
and a twenty item completion-type abstraction test. A time
limit of ten minutes is imposed on each sub-test. The
test was included on the belief that it would add to the
further identificatiocn of an abstract &and posaibly a
productivity factor. Hellabllities are reported by Shlpleyz
for 322 army recruits &s follows: .87 for the vocabulary
sub-test, .89 for the abstract thinking sub-test and .92
for the two combined. A recent study by 3ilnes and
3

Simmone~ revesaled a product moment correlation of .90
between the shipley and Pull deale JWAIS IR's showing the
shipley to be an excellent short measure of general

intelligence.

1 Osecar K. Burros, The Fifth “entsl leassupremsnts
Yearbook, Hew Jersey, Oryphon Press, 1959, xxx-l?gﬁ.

2 Walter C. Shipley, "A Self-Administering Scale
for Kessuring Intellectual Impairment and Deterioration” in
Journal of Pgychology, Vol. 9, 1940, p. 371-377.

3 Llyed K. 3ines and Helen Simmons, "The Shipley-
Hartford 3cale and the Doppelf Short Form as Sstimators
of WAIS I4 in 8 Jtate Hospital Population”, in Journal of
Clinjeal Psyehology, Vol. 15, 1959, p. 452.4%73,
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Phe eleventh variable consisted of abstract scores
from the multiple-ghoice form of the proverbs test. In
this test the subject selacts the best explanation among
four presented cholces for each of forty proverba., The
validity coefficients based on corrslations with other
teats of known factorial content such as the Word Knowledge
test indicated that the proverbs test was & measure of
verbal comprehension, particularly in the aree of abstraction.
Since the task involves the conversion of concrete symbols
into verbal concepts or abstractions, it appears loglesl
to assume that 1t measures sbstract thinking. aorham“
reports a split-half reliability coefflcient for the
sultiple-cholce form of the test of .,88. The clinical
usefulness of the test 18 suggested in a study by Elmore
and Gerham5 in which the abstract score on the multiple-
cholce forz differentiated between normals and either
psychiatric group of schizophrenics or organics at the
+001 level of confidencs. The test was therefore ineluded
in this study for the purpese of adding to the idemtification

of an abstract factor.

& Donald R, Gorhem, "A Proverbs Test for Clinical
and Experimental Use", in Psychological Reports, Monograph
Supplement No. 1, 1956, p, 1-12,

5 Clyde M. Hlmore snd Donald K. Gorham, "Measuring
the Impairment of the Abstracting Punction with the Froverbs
Tusggé 126Jaurna; of Clinieal Fsychology, Vol. 13, 1957,
pc "2 »
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The Revised minnesota kaper Form Board Teat,
Series AA (hereafter referred to as the MPFB) constituted
the twelfth variable in the study. This well known test
of spatial relations consists of sixty-four items dealing
with two dimensional space perception. B8ach test item
consists of the disarranged parts of a geometrical filgure
and five assembled geometrical figures among which the
examines is required to pick out the one figure whioh is
made up-of the correct combination of parta. The test
measures particularly well, those aspects of machenieal
ability which require the capacity to visualise objects
in space. The mannalé reports & reliability ceefficlient
of .85 -for the series 4A of the MFFB. The large s jority
of -research appear to Justify 1ts inclusion in the
battery as a measure of spatial ability.

Variable thirteen consisted of the Pleture Complet-

lon subtest of the Wechsler-Bellevue Intelligence Scale
Form I." The test merely requires the subject to name the
migsing part of an incompletely drawn figure. The draw-
ings were coplied with a fine stylus and mimeegraphed in
order to make the teat sultable for group testing. This
author felt that the test involved a good degree of

6 fensis Likert and William H. Yussha, The §
Lnnesoea rajer ?o m‘ﬂaard, ew York, Faychologios
01'@@1”&%10!1, w v p. Lo la

T4
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eritical ressoning since it seems to measure the ability
to differentiate between essentlial and unessantial detalls.
In regard to this particular subtest W@chmler7 states
that "1t measures the individuals basic perceptusl and
sonceptual abilities in so far as they are involved in the
visual recognition and identification of fawmiliar objects
and forms". #ith this in mind, it was therefore included
in the battery with the hopeful goal of contributing teo
8 critical reasoning factor.

Variables fourteen and 15 consisted of the Precision
and Judgment teasts of the Pactor Aptituds 3eries which
are a collection of short five minute tests based on the
findings of factor anmlysis. Bechtoldt in Eurroaa states
that reliabilities are reasonably adequate for short
five ninute tests. The Precision test presents the subject
with a pleture on the left hand side of the page with four
¢hoices to the right. The tssk which includes forty-eight
items is to check the one whiceh is exactly the sane as
the stimulus picture. This involves the ability to

recognize likenesses and differences of oblects as

7 David wechsler, Measy nt ult Intelligen
Baltimore, The Williams and Ji ;1na uempany, 1944, vil-250

8 Uscar K. Burros, The Fifth Mental Yeasurements
fearbook, lew Jersey, Uryphon Fress, 1959, xxx-1292.
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pletorislly presented and appears to involve a need for
eritical ressoning.

The Judgment test consists of fifty-four items
in which the subject must choose from a series of four
posslible solutions, the answers to & serles of reasoning
problems consiating of numbers and letters. It appears!to
teat the aptitude to attack and solve difficult problems,
think logieally and deal with abstract relations snd in
this respect 1s quite similar to the Reasoning subtest of
the Primary Mental Abilities. Both the Precision and
Judgment tests were included in the battery for the purpose
of contributing to a critiecal ressoning and posgsible

abstract or productivity faoctor.
2, Administration of the Test Battery.

All of the testa in the battery were group administer-
ed; the objective tests being given exactly according to
magual instructions and the time limits strictly adhered
te. The tests were administered to five different groups
of student nurses; the size of the groups ranging from
as low &8s 12 to as high as thirty-two. The battery was
given within a one week time period for all groups. The
tined tests were administered firat snd were given in a
strictly random order. The last two tests in the battery
administered to all groups were the Proverbs test and

the H«T-F, The second H-T-F was gilven three weeks after
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the first. The average time consumed for the entire
battery for sach subject was four hours.

The directions for the HT-F and the Pleture Complet-
ion tests required some alteration in order to make then
suitable for group sdministration. The HeT-: dirsctlons
were as follows: I want you to make me as geod a free
hand drawlng as you can of & house, & tres and a whole
person; and in that ordser. You mey ermse 8s much as you
please and take as much time as you like to finiah your
drawing. A minimal post drawing interrogation follewed
the drawings to provide information for scoring. The
guestions were directed as to the number ¢f storlies in
the house, the conditlion of the tree {(dead or alive), the
weather or seagson In the tree picture and the sex of the
person drawn. All drawings «ere done with 2H pencils.
The drawings were scored gquantitatively sccording to the
eriteria set up by Buckg in his manual,

The instructions for the Ficture Completlion tast
were a8 follows: On these two pagss, you will find fiftesn
pletures, sach with an important part wissing. Look at
each ploture carefully and write in below in the space

provided for you, the name of the mlssing part. You have
five minutes to complete thig test.

9 John N, Buck, "The H-T-P Technique, A jualitative
and Juantitative Manual”, in ’“u*;l‘,v, linical Psychology,
Monograph Bupplement Mo, §, 1948 K, Do 27-UB
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3. The 3anmple.

The sample in this study consisted of 102 student
nurses containing ninety~nine females and three males.
They consisted of eighty-two students and paychlatrie
affiliates of the 3t. lawrence 3tate Hosplital in Ogdensburg,
New York and 20 psychlatric affilistes of the Fergus Palls
State Hospltal in Fergus Falls, Hiunnesota. The sublects
ranged in sge from seventeen to 26 with a mean age of
18.6 and a standard deviation of 1.46. The amount of time
spent in schools of nursing ranged fros one to 3 yaars
with a mean of 2.4 years.

The sublects were merely informed that they were
participating in a research project. The testling wae
conducted during class time and the majority of students
were enthusiastic and cooperative. Az an incentive, some
feedback was promiszed in terme of general information to

be given out at the request of the student.
4. Description of 3tatistical Procedures.
A. Test-retest Rellabllity.

It was deemed important to asgertain rellability of
the HeT=? soores so a test-retest method was used. Thirty
HeT«P tests were randomly chosen from 90 and were re-scorsd.
The two teats were given within a 3 week period of sach

othep. Product moment correlations were run between the
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raw acores of both testa. Hesults are given in chapter

three and discussed in chapter four.
B. Scorer Rellability.

Two separate psyochologists with mors than 6 years
experience in quantitatively scoring H-T-P's were utilized
in this part of the study. The only communication between
the two was concerned with the clarification of 3 few
scoring smblgulties in the Flaw 3core and this was done
previously to any scoring. Product moment correlations
were then run between the raw scores calculated between

scorer A and scorsr B.
C. Pilot Cluster Analysls.

A preliminary cluster anslysis was performed in
order to become famillar with the variables and the relation-
ghip between them. Tryon's modification of Holzinger and
Haroon's B-coefficlent as described by Fruahtarla Was
the procedure utilized. The method for arranging
correlation coefficients into a work sheet snd the calcule
ation of the coefficient of belonging and the criteria
for a significant B was followed exactly. The results

are presented in chapter three.

10 Benjamin Fruchter, ;gtrﬂd%ctiog to Factor
gis, Hew York, D. Van Nostrend Company, Inc. 1954,
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De Thurstone's Complete Centroid Zolution.

Product moment correlations were calculated betwesn
the fifteen variables in the battery. The data was put
into the form of IBA punch carde and the calculations
were performed by the IBN 650 electronic computer housed
at the computing center of the University of Cttawa. The
resultant 102 corralation coefficients were then put into
the form of a correlation matrix and the Complete Centroid
method as outlined by Thurﬂtonell (p. 161-170) was utilized
in the extraction of factors, using his system of chacks
and reflection of test vectors. The highest correlation
in each column was taken as the communality as suggested
by Thurstone. The resultant centroid matrix was then
retated in terms of providing psychological meaning to the
extracted factors. These results are presented in

chapter three.

11 L.L. Thurstone, NMultiple Factor asnslysis- A Develop-
ment and Expansion of the Vectors of #ind, Chicago, The
University of CDLICBEO rress, LOB7, Xix~535.




CHAPTER 11I
PRESENTATION OF RESULTS

This chapter presents the main findings of the study
resulting from the statistical treatment of the colleocted
data. The findings will be presented under four main
headings as follows:

l. Relisbillity of the H-T-F.
2. Scorer Hellability of the H-T-l.
3. Pilot Cluster Analysis.
4. Complete Centroid Seclution.
1. Reliability of the H-T-%.

The calculation of product moment correlations
between two sets of thirty protocols whlch were glven
three weeks apart were ag follows: .70 for the kaw G
3core, .49 for the Net Weighted 3core, .76 for the Gaod
acore and .58 for the Plaw 3core. While these coellicients
are low in terms of desired consistency, they nevertheless
are all significant at beyond the .01 level. These
findings are more fully discussed in chapter four.

2. 3corer Hellabllity of the HeTwP,

The need for indices of scorer rellabllity is
important, partlicularly in an exploratory study such as
this. Two scorers with a number of years experience
seored the thirty randomly chogen H-T-P's independently

of each other. 3Some needed clarification concerning s
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few scoring itews in the Flaw Scors was the only commun-
ication carried on and this was done prior to the actual
scoring. Produet momsnt correlations calculated between
the rwo scorers ylelded the following results: .96

for the Baw G Score, .94 for the Net Jeighted 3core, .71
for the Good i3core and .96 for the Flaw 3core. These
results are all highly signiflcant and suggest that with
added clerification of some scoring instructions, scorer

rellabllity is greatly enhanced.

3. Pllot Cluster Analyslis.

A ¢luster analysis utilizing Tryon®s modification
of Holzinger and Harmon's B-coeffilcient {coefficient of
belonging) was applied to the material in the corralation
matrix of table I. The minimum value of B (1.30) as
designated by these authors was adhered to. As a result
of this treatment, three sets of clusters were obtained
for the fifteen varlables and these are pressnted in
figures one, 2, and three. A cursory inspection of these
figures reveals fairly simllar profiles for the variables
which appear to belong together In terms of the B-coefflcient.
The procedural steps and the work sheets for the determin-
ation of B are presented in Appendix 2. The process of
attempting to name the clusters was one of loglecal inference

and 1 4dilscussed further in chapter four.
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4. Complste Centroid 3clution.

Thurstone's complete centroid method of factor
analysis was applied to the data in the correlation
matrix of table I. The tables revealling the extraction
of factors, calculation residuals and reflection of test
vectors are presented in Appendix one. Table 1! presents
the centroid factor matrix and the loadings of the fifteen
variables on the four extracted {factors.

The rotations to psychological mesningfuiness
were then done. The six rotations are presentsd in
Appendix 3. ARotations in planes ong and 2 were clearly
the first to be made becasuse of the clear positive manifold
and also because 1t presented the easlest case of
approximating simple structure. This was accomplishad by
loading variables ome through 4 very heavily with factor
ona. HBotations after this tried to preserve the heavy
loadings of variables one through 4 with factor ona.
Pactor four which 1s weakly identified was trested rather
contemptuocusly sines 1ts inclusion only sesmed to confuse the
rotational problem. An attempt was made to Q@duca negative
loadings as nuch a8 possible.

The final interpretation matrix along with commune
alities is praesented in table I1I. These results are

discussed in chapter four.
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8, five, 6 and fourteen from caloulation of
B-ccefficient.



Table I.
Correlation Matrix of the fifteen Variables in the Factor Analytic 3tudy of the B-T-P

Test M S.De L 2 3 & 5 6 7 8 9 10 11 12 13 14 15
Raw G 113000 4.03 &
Net. wt. 108.23 3.15 83

Good Score 107.78 3.16 76 98

Flaw Score 112.26 4.35 88 77 64

PEA Yerbal .45 2.30 20 27 26 19

PEA Space 25.87 2.96 27 23 25 1% 3

PBA Heason 21. 1,10 03 03 00 11 3¢ 27

PEA word Fl. 48, 2.79 23 24 23 23 8 26 131

S=H Yerbal Nn.07 «75 20 27 25 23 5 12 20 130

S<H Abstract 31.98 1.39 24 20 1 20 41 34 46 33 43

Proverbs 2,00 1.07 30 27 24 29 28 18 17 19 45 43

BPPB 0.68 2.35 23 29 28 24 38 40 39 19 2¢ 47 130

Pigc. Complet. 11.10 .53 22 28 29 15 29 26 10 11 30 19 15 37
Precision 33.93 1.79 15 11 11 1% 16 17 15 18 18 10 21 29 26
Judgment 26,52 1.3%6 15 11 11 15 35 39 &k 24 16 43 20 38 12 15

SIINBIE 40 NOILVINASWRS

* pacimal peoints have been omitted.

2
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Table Il.-

Centrold Pactor Loadings for the
Pactor Analytic Study of the
HeT=Fe.

Tests I IX IT1 v

68 -61 10 10
72 «66 =12 =11
68 =60 <22 <17
64 -gg 27 17

by 18 «19 21
42 ho 15 -19
47 %g 17 =19

10 0 % 25 W1
11 50 io 16 =2
12 61 27 26 06

1 b2 68 -3 20
1 3 % 219 27
15 7 3 07 =26

% Decimals onitted.
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Table 11l.~

Interpretation Matrix for the Factor
Analytic Study of the H-T-P,

Teats S Ab, X CR h°y

1 83 ©01 & o4 85
2 98 00 13 00 98
2 95 00 00 02 90
73 03 55 o0 B84
3 23 9 03 07 &
6 31 5 =21 06 Zg
7 05 62 00 <10
8 25 46 08 <14 30
9 17 48 29 21 39
10 17 72 1k 10 57
11 21 gz 33 20 34
12 31 -11 32 52
1 28 24 -~ z W
1 13 24 o o 24
15 17 58 -08 =-11 39

% Dacimals omitted.



CHAPTER IV
DIBCUSSION CF RESULTS

This chapter presents & discussion of the results
vielded by the treatment of the data and is presented as
follows:

1. Hellability of the HeTeD
2. Scorer Rellability of the HeT-P.
E: gg§§§:€ekg:i{:;§é Solution.

1. Rellability of the H-T-P.

While the reliability coefficlents on the test-
retest protocols are rether low, they are neverthsless
significant, These less than deslrable relisbilities are
not surprising when one considers that the test was
designed as a projective technique and as a natural conseq-
uence 1s guite unstructured. It appears apparent thet non-
intellective factors can and do play & great part in
the influence of gquantitative scores. In view of this,
it would appear more judiclious to interpret test scores

a2 present functioning intselligence rather than gensral

capacity.

2. 3corer Reliability of the H-T-,
The seorsr reliabllities obtained between two
independent judges ranged from ,%1 to .96 and indicate

& good deml of consistency frop scorer to scorer which
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1 of course commnensurate with the Jjudge's experience.
These results compare favorably with those presented by

1

Bileliauskas™ and suggeat that added clarification of

scoring items greatly enhsnces the inter-scorer consistency.

3. Cluster Anslysis.

The cluster anslysis yielded three clusters whose
interpretation is by no means clear. Cluster one contains
variables 2 (Net Welighted 3Score), three (Uocd 3core),

12 (MPFB), thirteen (i'icture Completion) and 9 (Shipley
Verbal). Variables two and 3 appear to have much in
common and yleld 8 B value of 3.,39. Upon adding variable
twelve (MPFB) to the cluster the B coefficlent is drastic-
ally reduced to l.71. Veriables thirteen (Ficture
Completion) and 9 (Shipley Verbal) were added to the
cluster; further reducing the B to 1l.51 and 1l.31 respect-
ively. 3Since the Net Welghted and Good Score are
hypothezized to neasure abstraction and productivity snd
since the remsining three tests are speeded tests which
measure proficiency and production, cluster one may be
designated as a general overall productivity cluster.

Cluster two comprises variable one (Raw § 3core),
bk (Plaw Score) and eleven (Proverbs). Variables one and
b yleld a B value of 2.49 which drops to 1.5l upon

inclusion of eleven (Proverbs) into the cluster. All that

1 Bileliauskas, 0p. Cit., p. 366-369.
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one can say about this cluster is that the Haw 0 and Flaw
Score have much in common. S3ince there was only one
ether variable in the cluster, ldentification was not
attempted.

The third cluster contains varisbles seven (FMA
Aeasoning), 10 (Shiplsy Abstract), fifteen (King's Precision),
8 (PMA wWord Fluenoy), five (P¥A Verbal) and 14 { King'e
Praoigsion), The B value starts at 1.85 and drops to 1.35.
Since variables seven, 10, fiftesn and 14 measure reason-
ing ability and aince the PHA 3pace Test may be thought
of as beling & measure of inductive reasoning, the cluster
may be thought of as being a general ressoning ability
grouping.

Exgept for the naming of ¢luster one as a general
overall productivity factor which lends some support to
the hypothesis concerning the Uood 3oore, little strength
is given to the hypotheses concerning the other H-T-F
scores. The one conclusion which is most obvicus is that
all four EBE~T-P scores have a great deal in common which
is evideneced from the falrly subatantial values of B
which dragtically drop upon the inclusion of other variables

to the cluster.
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4. Complete Centrold Solution.

The process of ildentifying the factors in table
thres was one of logical inference whioh involved inferring
what the tests with high loadings on a factor had in
common that was present to a lesser degree in tests with
moderate loadings and absent from tests with near zero
loadings. From the very begimning, it became apparent
that all the H-T-¥ scores had high intercorrelations with
each ether which rendered suspect, the assumption that
they were each measuring something different.

The four H-T-F scores all have high loadings on
factor one. Variables six (PMA Spsce) and 12 (WFFB)
which involve spatial abllity have moderate losdings.
kone of the lower loadings appear to have this abiilty
in common. 3ince the H-T- scores all have high loadings
and involve drawing snd spatial ability and since the
two space tests have moderate loadings, the first factor
pay be designated as a spatial one which 18 involved in
overall drawing quality.

The loadings of the H-T-P scores on factor two
are almost completely orthogom&l to that factor. Variables
ten, 7, Tive and fifteen all have woderate to falrly high
loadings and inveolve abstragtion and ressoning. This
factor was designsted as abstracot reasoning.
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Faator thres contains fairly high loadings on
variables one and & and moderate loadings on nine and 11.
Variables nine and 11 appear to measure verbal ablility
and abstract reasoning respectively. J3ince some of the
variables with low losdings such asg seven snd 5 also
measure verbal ability, this factor was much toc ambiguous
to be named and was designated as XK.

Factor four has moderate loadings on variables
thirteen (Picture Completion) and 14 {Precision) which
involve the critical ability to percelive arrors and
likenesses and differences. The rest of the variables
With the exception of twelve (MPFR) have low loadings.
This factor was designated as criticality. The load-
ings of the H-T-F scores are also orthogonal to this
factor,

The results obtained from this factor study tends
to cast serious doubt upon the differentisl values of
the separate H«T-P geores and the utility of basing
qualitative appralsals on them. The usefulness of
global qualltative appraisals based on ¢liniocal evidence
is not gquestioned but until the measurement is made more
precise, qualitative appraisals on the basis of gquantite
ative scoring must remain suspect. With the exceptlion
of the cluster analysis lending some support to the
hypothesis concerning productivity and the Jood 3core,
the only other definite finding 1s the yilelding of a
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spatial faotor which certalnly involves quality of drawing.
and which has high loadlngs on all four H-T-P scorea.



SUMMARY AND CONCLUS10KS

In the exploratory study of the H-T-P utilizing
factor analytic means, it was found thet the hypotheses
coneerning the differential value of the four H-T-P gcores
received little support. The complete centroid solution
as applied to the data strongly suggests that the scores
as they now stand have a great deal in common. The one
main finding was that the quantitative scores refllect &
spatial or general quality of drawing factor which is
inherent throughout the scoring system. The pllot cluster
sanalysis lends some support to the interpretation of the
Good Score as a measurse of productivity.

In view of the general findings, it is felt that
any qualitative analysis bhased on quantitative scorss
should be made with great caution since the basie
assumption of differential meaning is strongly suspect.

In order to test whether some of the assumptions
possess empirical validity, it would be interssting to
investigate whether statements made on the basis of
disparity of scores are corroborated by the statements
which might be made from & relatively objective instrument.
Broad categories of personality characteristics should
be used exclusively in view of the relatively un-
gsophisticated measursment contained In the HeT-F seoring

gystem.



JUMMARY AND CONCLUSIONS

The general findings of the study do not 1In any
way detract from the clinicesl usefulness of the technique
but suggent ths nesd for further researoch in regard to
quantification procedures and a refinement in the scoring
syster bdefore any crsdence 1s given to quantitatively
based qualitative interpretations.

37
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Worksheets showlng the extraction of factors

and ealculation of residusls.
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Calculation of first factor residuals and second factor loadings.
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Calculation of third factor residuals and fourth factor loadlngs.
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Calculation of fourth factor residuals.
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APPENDIX 2

Worksheets for the caloulation of B-goaflficients.



APPENDIX 2

Insert showlng correlation coefficients for
gach variable listed aoccording to alze.
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APPENDIX 2

Insart showing worksheet for calculation of B.
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APPENDIX 3

Plots showing rotation of reference axes.
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APPENDIX &
AB3ITRACT OF
A _Factor Analytig 3tudy gf the
uantitative HeTe-

Hypotheses have been formulated concerning the

differential value of quantitative scores on the H-T-PF in
termg of basing qualitative appraisals on them. Although
drawings rate highly in the armamentarium of the clinlecal
psychologist, little interest has been expressed in terms
of providing & quantitative and objective basis for the
global, qualitative evaluations made through cursory
inspectiona of drawing elesments.

In this study, factor analytic methods were
utilized in investigating the basic underlying structure
of the quantitative scoring system devised for the H-T-P,
This was done by anzlyzing a fifteen variable problem
by cluster analysis and the complete centroid solution.
Student nurses took all tests in the battery within &
three week pericd. Test-retest rellability and sgcorer
reliability were done before the actual factor analytic

wOoPrK.

1 John J. Diglammo, doctoral thesis presented to the
3chool of FPsychology end Education of the University of
Ottawa, Ontario, August 1962, viii-54 p.
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The results polunt to a low but acceptable test-
retest relisbllity and a very favorable degree of inter-
scorer consistency. The results of the factor anslytic
procedure in gensral falled to support the hypotheses
concernlng the differentisl value of the quantitative
scores and tends to render suspect, any qualitative
appraisal based strictly on guantitative scores. A
zaln finding was that all four scores appear to be
saturated with a spatlial or genesral overall drawing factor.
A suggestion for further research was made in terms of
comparing broad categories of personality characteristics
bagsed on quantitative zcoring of the HeT=-7 with thoss

made on the bazls of a relatively objectlive instrument.



