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Preface 

This is a book about a single psycl1olo~ical test - the 

rcrtcus Mazes. It is written by psychologists, but it is in-

tended for all professional people who might be interested in 

intelligence, impulsiveness, foresight and planning ability, and 

the effects that these variables might have upon human behavior. 

In particular, these variables are likely to be related to the 

ability to succeed in a job, delinquency, criminality, recidivism, 

the effects of brain damage, and to the evaluation of the social 

or productive skills of individuals with generally low intelligence. 

In evaluating the ootential effectiveness of the Porteus Mazes 

in these areas of human functioning we have read and critically 

evaluated every study we could locate ~elating to this test. We 

report not only what the authors of the various studies tell us 

but also our own evaluation of the effectiveness and meaningfulness 

of their work. In many instances data have been reanalyzed and 

re-evaluated. 

This book is written at a time when psychological testing is 

generally being called into question on both social and moral, as 

well as methodological grounds, but also at a time when effective 

objective measurement of personality is needed as an aid to under-

standing and alleviating many of our social problems. The Nnerican 

Psychological Association is presently rewritin~ and re-evaluating 

its Standards for Educational and Psychological Tests and Manuals 

last published in 1966. Psychologists and others are becoming 

deeply sens~t~zed to the strengths and the shortcomings of present 

psychological evaluation methods and their use and misuse. 
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As the book will show, too much has been claimed for the 

Porteus Mazes while, at the same time, the test is able to do 

more than most people give it credit for. On the basis of our 

critical evaluation we believe that the Porteus Maze Test has 

great potential as a measurement tool in many of the areas men-

~ tioned above. Only a careful and objective examination of the 

evidence could permit us to be convincing about this. 

A very large amount of work by many people has contributed 

to the preparation of this book. Without Stanley D. Porteus, of 

course, there would have been no book at all, and during its pre-

paration he provided much in the way of support1ve comments and 

advice. John Brantner first inspired us to look more carefully 

at the Mazes and he, together with Starke R. Hathaway, Edna 

Maneval, Manfred Meier, and Lloyd Sines offered many critical 

comments, suggestions, pats on the backs and nearly slanderous 

comments all of which made this a better book. Darleen Kenyon 

and Ella Larson were responsible for typing and proofread1ng 

most of the chapters, and Joanne Garcia prov1ded other ass1stance 

with respect to the preparation of this volume. 

The work involved in the preparation of this book was 

supported, in part, by Social and ~ehabilitat1on Services Grant 

RT-2 to the Department of Physical Medicine and Rehab1litation 

of the University of M1nnesota, the Psychiatry Research Special 

Budget provided by the State of Minnesota, and by a research grant 

from the Graduate School of the Un1versity ot Minnesota. To all 

of these people and organizations we offer our thanks. 

University of Minnesota 
February 15, 1973 

Mary ~iddle 

Alan H. Roberts 
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Introduction 

There has developed, in the past few years, increasing pro

fessional and public concern about psvcholo~ical assessment. Is

sues have been raised about the invasion of privacy and about the 

use of assessment procedures to unfairly discriminate against mem

bers of various groups such as minorities, women, or the cultural

ly disadvantaged. Sometimes it is said that the tests themselves 

are unfair. At other times it is felt that the tests are misused 

so as to unfairly discriminate. 

In the context of these concerns, it i~ appropriate that a 

thorough, unbiased, critical evaluation be made of all psychologi

cal assessment procedures. But it is particularly appropriate 

that this be done for the Porteus t1azes since this test would seem 

to be especially suited for the assessment of many disadvantaged 

groups. For one thing, it is non-verbal and even the instructions 

can be given in pantornine. The advantages that one group mav have 

over another with ABC's may have little relationship to performance 

on the Maze Test. 

Secondly, the Porteus is claimed to test areas of performance 

and function that are different from those usually measured by in

telligence tests. If a person performs poorly on one of the usual 

measures of "intelligence" because of cultural disadvantage, that 

person is just as likely to perform poorly in anglo-saxen, middle 

class schools for the same reasons. One of the major uses of in

telligence tests is to predict success in school. A low score on 

one of the better IQ tests will indeed predict poor school perform

ance even if the person tested is assumed to have some kind of 
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"innate intellieence" not being properly measured by the instrument. 

Our interest in the Porteus Mazes was first aroused when one 

of the authors served as a consultant to an American Indian resi-

dent boarding school in the Southwest. He received a 'large num-

ber of consultation requests to evaluate students who were all 

described somewhat as follm,rs: "This student is doinr; very poorly 

in school but we feel that he ought to be doinr: better." \-Jhen we 

asked the teachers to explain why the student "ought to be doing 

better'', we were invariably told that he was personable, bright, 

intelligent, alert, had good plannine ability, and was otherwise 

a potentially good student. They couldn't understand why he or 

she was doing so poorly in class. 

When we administered the standard individual intelligence tests 

to these American Indian students in this school situation which 

was modeled upon white, middle class methods and values, the stu-

dents would invariably get scores in the low dull normal or border-

line ranges of intelligence. Their scores on the IQ tests were 

low enough to suggest that they would do exactly what they were 

referred for doing - performing poorly in school. 

However, when the Porteus Mazes were administered to these 

same students, they invariably scored extremely well on the test. 

The Maze scores were in the range expected for someone who might 

be personable, bright, intelligent, alert with good ability to 

plan ahead, and who would otherv1ise give the impression of being 

a potentially good student. The Maze Test was apparently picking 

up a kind of intelligence or ability which was not helping them 
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to do well in reaaing, Hritin.:;, or arithnetic but which Has nota-

ble and noticeable to the teachers. The other IQ tests originally 

constructed to predict school success made them appear to be dull. 

They clearly possessed talents which Here apparently overlooked by 

the usual IQ measures. 

These kinds of clinical observations and impressions surely 

deserve empirical verification since it is quite probable that 

"low IQ" is not the only reason children fail to succeed in our 

schools. There is certainly more than one kind of intelligence, 

and if the Maze Test or any other test is able to evaluate skills 

and talents needed for success or even survival in our complex so

ciety, these assessment techniques should be evaluated and used 

widely and wisely. 

The Maze Test deserves special attention for yet another rea

son. It has been claimed for the test that it is a reliable and 

valid measure of the construct variously described as impulsive

ness, ability to delay gratification, future time perspective, etc. 

In operational terms, this means that the test has potential for 

predicting behaviors which are of great i~mediate social concern: 

delinquency, criminal behavior, recidivism, job stability, and 

perhaps the potential for drug usage or the capacity to profit 

from programs designed to help those using drugs. 

While it is clear that no sinple test, or even clusters of 

tests, can solve the many problems in these areas, any assessment 

devices with the potential to predict behaviors in these areas 

should be fully explored and evaluated. As will be shown, many 
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claims have been made about the Maze Test as a tool for assessment 

in these areas. If the test does what has been claimed for it, 

it should be used much more t-lidely than it is now. If on the other 

hand, the Porteus fails to live up to these claims, the failures 

should be stated openly and clearly. 

Data on the Maze Test have been eathered by researchers and 

clinicians for over six decades. Sufficient information should 

be available to assess this assessment device. The potential im

portance of the technique clearly justifies a thorough, systema

tic critical evaluation. 

John P. Brantner of the University of Minnesota has spoken 

of the virtues of the Porteus Mazes in his unpublished lectures: 

The Porteus Maze Test comes closer than any other to 

being the ideal or perfect psychological test. Brief, 

quickly and easily administered, it samples a "sinr.;le" 

behavior enthusiastically performed, leaving a permanent 

record reliably scored. This record, and, indeed, its 

two scores make fairly accurate predictions in each of 

the areas of practical concern to the clinician--intel

ligence, brain damage and personality. In a minor wav, 

perhaps, and yet very significantly it speaks about the 

subject's vocational and social adjustment; it describes 

an important part of his personality and temperament; it 

reveals his motivational system; it generally displays 

his approach to problem situations; and it exemplifies 

a central aspect of his life style. It can be used with 

the hampered and handicapped; it does not require lan

guage; it reaches across cultures; it serves children 
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and adults. It can only be a combination of the test's 

deceptive superfic~al s~mplicity and professional per

verseness that has hindered its w~despread study and use. 

Many others have agreed with these sentiments in whole or in 

part (e.g., Burt, 1921; Cunningham, l9lo; Fry & Pulle~ne, 1931; 

Porteus, 1915, 1924, l9bO, 1958; T~zard, l9blJ. Enthusiastic 

acceptance of the test by even the most difficult of subjects 

is indicated in this excerpt from the field notes of Kenneth David 

made while testing Australian aborigines: 

Testing seemed to create a special bond, and people would 

wander up and talk and offer boomerangs, and wherever we 

went ex-suojects woula wave ana rratern1ze. l would 

recommend tna~ any anthropo1og1st Who wanted to esta011sh 

good rapport 1n m1n1mum t1me should take a bundle ot mazes 

with him. And 1 am sure it wasn't just the cigarettes. 

It became such a common phenomenon that we ceased remark

ing on 1t 1n our t1e1d notes, out we would invariably give 

an S a cigarette before testing started. After a few puffs 

he would put his cigarette down in the sand and forget 

about it, and it would s1mply burn itself into a long stick 

of ash. ~s sat through the dinner bell, the end of work

ing-day wh1stle, to finish a testing trial, or ignored the 

invitations of their friends to go elsewhere or of their 

superiors to go to work. During one memorable testing, 

a tight developed about a hundred yards away, and the 

whole camp congregated there, to adjudicate between the 

contestants, or help out, so that it was a near r1ot. 

This attracted the Superintendent, vlho came roaring over 
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in his car; but our two Ss merely looked up, shook their 

heads, and went on with their work lPorteus, Bochner, 

Kussell, & David, 1967, p. lOJ. 

lf the test indeed possesses the characteristics claimea, it 

should be one of the most popular, most frequently used of the 

available psychometric devices. However, in the two most recent 

surveys on the frequency of use for various psychometric instru

ments in several different types of psychological services (Lubin, 

et al., 1971; Sundberg, 1961), the Maze test was ranked only in 

the middle range. Sundberg (1961) found the Maze test to be most 

frequently used in Veteran's Administration hospitals, where it 

ranked 17th out of 31 tests, and least frequently used in Univer

sity-affiliated clinics, where its frequency of administration 

was among the lowest of the tests reported in the survey. 

Either the test's qualities are exaggerated, or the Mazes 

deserve a better reception than they have had amone psychologists. 

Critical evaluation would appear worthwhile. However, the only 

systematic attempt to review the Maze test literature, other than 

the reviews published from time to time by the test's author, was 

done by Tizard (1951), 20 years ago. That review was not partic

ularly detailed or critical, and a great many studies have been 

added to the Maze test literature in the past 20 years. The 

purpose of this book is to fill this hiatus by reviewing the 

rather massive literature, critically evaluating it, and where 

meaningful, reanalyzing and reinterpreting the data. 

The Maze test was created by Porteus in 1913, and was first 

published in 1915 in the Journal of Experimental Pedagopy and 

the Journal of Psycho-asthenics. As Porteus is quick to point 



.. 

, 

- 8 -

out, the test has long outlived both of these journals. Since 

their first publication, the test instructions have gone through 

a number of revisions (Porteus, 1919, 1924, 1933, 1942, 1950, 

1955, 1959a, 1959b, 1965). 

In addition, a number of other investigators have published 

their own instructions for the Maze test {Arthur, 1930, 1943, 

1947; Bronner, et al., 1927; Burt, 1921, 1948; Gaw, 1925a; Herd, 

1930). The net effect of the abundance of different sets of Maze 

test instructions seems to have been to encourap,e invest1gators 

to deviate from standard administration procedures. 

There are currently three separate series·of Porteus Mazes, 

the original or Vineland Revision Mazes, and two new series which 

have been developed by Porteus to eliminate the effects of prac

tice for the purpose of retesting: The Extension Series {Porteuss 

1955) and the Supplement Series {Porteus, l959b). 

On the basis of the subject's performance on any of the 

series of mazes, two scores are derived: A Test Age {TA) or Test 

Quotient {TQ), and a Qualitative Score {Q). Maze TA, as it is 

currently scored, is based on the level, in years, assigned to 

the highest maze passed in the allowed number of trials, minus 

one-half year for each unsuccessful trial occurring at that level 

or below. After TA has been calculated, it is sometimes converted 

into TQ by means of a table provided by Porteus. The relationship 

between TA and TQ on the Maze test is analogus to the relationship 

between MA and IQ on the various forms of the Binet Intelligence 

Test. Both TA and TQ are often referred to as "quantitative 

score" in Maze test literature. In this paper we use "TA'' to 

designate the quant1tative score unless there is a good reason to 
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refer to TQ specifically. The Q-score is based on the weighted 

sum of the number of certain technical errors occurring during 

maze execution. The errors that are scored include l1fting a 

pencil contrary to instructions, crossing l1nes or cutting cor

ners, changing direction, and other stylistic ''errors" that are 

not directly related to the correct execution of a maze. Con

fusion often results because TA and Q-score are scored in oppo

site directions. It should be emphasized that a high TA indicates 

superior perf~rmance while a high Q-score ind1cates 1nferior 

performance. 

ln add1tion to TA and Q-score, a number of other scoring 

systems have been used with the Maze test. Investigators nave 

reported the speed w1th wh1ch subjects trace through the Mazes 

(Foulds, 1951, 1952; Foulds & caine, l~o8, l959a, l~b9b; Petrie, 

1952; Porteus & Bassett, 1920; Shapiro, et al., 1958; Shapiro, 

et al., 1960 Shapiro, et al., 1962; Tow, 1955; Vernon, 1937; 

Verrill, 1959; Waite & Neilson, 1919) or the length of a sub

ject's pause between the time he is given a maze blank and the 

time he begins to trace through 1~ (Foulds, 1951, 1952; Foulds 

& Owen, l~b4; ~nap1ro, et a1., ~~b~; ~nap1ro, et a1., 1960; 

Shap1ro, et al., 1962; Sheer, et a1., lYo~J. 

Foulds devised a method of administering the Mazes under 

"distraction". Distract1on consists of the examiner counting 

while the subject traces through the mazes repeating each number 

after tne examiner. Foulds felt that this method of test admin

istration, in comb1nation with results from the Maze test admin

istered in standard fashion, might be useful in psychiatric 

diagnosis. However, it appears that subjects, regardless of their 
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diagnosis, perform faster and begin maze execution sooner under 

distraction conditions than under standard conditions (Foulds, 

1952; Foulds & Caine, 1958, 1959a, 1959b; Shapiro, et al., 1958; 

Shapiro, et al., 1960; Shapiro, et a1., 1962). 

Gruetzow and Brozek (1946) and O'Shea, et al., 1942) used a 

system of scoring Maze performance based on the number and diffi-

culty of the mazes successfully executed. Foulds' Weighted Wrong 

Direction (WWD) score is based on the number and length of blind 

alley entrances (Foulds, 19bl). Porteus (l959a, 1961, 1962) 

developed a Conformity-Flexibility <C-F) score (later LPorteus, 

1955J renamed Conformity-Variability [C-VJ) based on certain 

similarities between two different tracings of the year XI maze 

by the same subject. However, because so little work has been 

done using these various atypical scoring systems this critical 

review will deal almost exclusively with TA and Q-score. 

A number of investigators (e.g., Burt, 1921; Porteus, 1918, 

1919; Porteus & Babcock, 1920; Tizard, 1951) have mentioned that 

observation of a subject's reactions during his execut1on of the 

Maze test gives insight into certain aspects of his personality. 

There is no published research of this claim. 

There are a number of articles in the literature dealing 

with mazes other than the Porteus Mazes (Ball, 1929; Beach & 

Johnston, 1960; Blackwood, 1927; Covault, 1955; Davies, A. & 

Davies, M. G., 1965; Davies, M. G., & Davies, A., 1965; 

DeSanictis, 1931; Elithorn, 1955; Elithorn, Jones, Kerr & Lee, 

1964; Elithorn, Kerr& Jones, 1963; Elithorn, Kerr & Mott, 1960; 

Gibson, 1955; Husband, 1930; Kunce & Worley, 1966; Matarazzo, et 

al., 1955; Perkins, 1927; Peters, 1956; Pomeroy, 1950; Rafi, 1960; 
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Scott, 1936; Smith, 1927; Tachibana- 1931). None of the mazes 

described in these articles have been extensively investigated, 

and no attempt has been specifically made to relate findings with 

these mazes to the Porteus Mazes. However, it may be noted that 

none of the published data for these mazes in any way contradict 

Porteus Maze data. On the contrary, findings for mazes even re

motely resembling the Porteus Mazes are generally sunportive of 

Porteus Maze findin~s. 

The history of the Maze tests' development is briefly re

viewed, followed by the main body of this book, which is organ

ized in terms of the basic considerations that face the psycholo

gist when he uses a psychological test. These include the char

acteristics of the test itself such as norms, reliability and 

administration; the influence on test scores of the subject 

characteristics that are already known to him such as race, sex, 

age, social class and whether medication is being administered; 

and the interpretation of the test findings in the light of what 

is known about the test's validity. This paper deals with each 

of these three basic considerations separately. ln most areas 

investigations of both TA and Q-score are available, and in these 

cases the TA discussed is t1rst followed by a discussion of Q-score 

findings. There are a few areas of study that are exclus1vely the 

doma1n of TA {plann1ng capac1ty and social adjustment) or of 

Q-score (anxiety and stress). 
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Chapter II 

History of the Maze Test and 

Development of Maze Test Instructions 
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History of the Maze Test and Develonment of Maze Test Instructions 

The Maze test had its beginning in 1913 when Porteus was 

responsible for selecting students to be placed in a snecial 

training school for the feebleminded in Melbourne, Australia. 

After observing the performance of children labeled feebleminded 

on various tasks, Porteus observed that foresight was an impor-

tant variable for which no test had been devised. The Maze test 

was developed after other means of measuring foresight and plan

ning ability had been tried and rejected. 

The Porteus Mazes were first published in 1915 in the Journal 

of Experimental Pedagogy and the Journal of Psycho-Asthenics. At 

the time of its first publication, the test was entitled the 

"Motor-Intellectual Series." This name, however, did not survive. 

The Vineland Revision, developed while Porteus was working 

in the training school at Vineland, New Jersey, was first pub-

lished in 1919, although this series of mazes did not acquire its 

present form until 1933. The changes in Maze test administration, 

scoring and form prior to 1933 were made largely to improve 

standardization. Since 1933, the changes in Maze test application 

were mainly due to modifications that permitted additional uses 

for the test. 

The first version of the Maze test consisted of eleven con-

secutive mazes starting with year III and ending with year XIII. 

The instructions for administration and scoring in the original 

articles were quite brief and lacked specificity in comparison to 

later versions of the test. Only a general description of the 

administration was given, but no really specific instructions were 

included. The final score for the original version of the test 
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was a test age score; this was simply the age corresponding to the 

highest maze passed. All the mazes in the series were to be given 

regardles of failure. Some of the mazes in this original series 

-~ are ident~cal to those currently in use; others are only slightly 

different in form, and a few of the original mazes were subsequently 

eliminated from the series. Over all, the test was probably easier 

in 1915 than it presently is, larr,ely because the scoring was more 

lenient and more demonstration was given by the examiner. The 

maximum possible score, however, was 13 years, indicating that 

for older subjects TAs would be lower, on the average, than they 

would be as the test ~s administered today. 

ln the early Maze test literature, nrobably as a result ot 

~ the lack of specitic~ty of the instructions, the methods of admin-

istration described by different authors were quite varied. It 

can be assumed that some of these differences must have affected 

the test results. une common variat~on, which undoubtedly affected 

the results, was the practice of us~ng a single maze blank for 

each year, rather than presenting the subject with a fresh maze 

as soon as an error was made. The subject was allowed to continue 

tracing through the maze until it was completed, and each blind 

alley entrance occurring on the maze was scored as an error. The 

calculat~on of the f~nal test age score was based on the number of 

~ errors made on each maze rather than the number of trials used in 

each year. This practice would tend to make the test easier and 

would be expected to result in nigher TAs than would be obtained 

using the current method of administrat~on. 

ln 1919 Porteus published a new set of Maze test instructions 

in his booklet Porteus Tests-The Vineland Revision. Between 1915 
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and 1919, the test underwent changes in format. Some of the mazes 

were changed to different age levels, some were eliminated, and 

some altogether new mazes were added. 

From Porteus' later description (e.g., Porteus, 1985) of the 

changes occurring in the mazes between 1915 and 1919, this appears 

to have been quite an active period of transition. Many changes 

were tried, but most of these were unpublished and could not 

have been used in studies employing the mazes. Most of the 

changes incorporated into Porteus Tests-The Vineland Revision 

were the result of findings with samples of nor.mal school child

ren. The mazes for the lower years appeared to be somewhat too 

easy for these children. Young children tended to obtain Maze 

TAs higher than their chronological ages. The oriP,inal year XIII 

maze appeared to be too difficult and became the year XIV maze. 

Porteus discovered that standardization was imnroved by not 

including a year XIII maze in the series. 

The instructions in Porteus Tests-The Vineland Revision were 

more explicit. This probably made the administration of the test 

by different examiners more uniform. Requirements for passing 

some of the mazes became stricter, as did the scoring of the 

final test record with the introduction of deductions for Maze 

test errors and the cessation of testing after failure in two 

successive years. These changes would be expected to lower the 

final TAs; however, the maximum possible TA was raised one year, 

which should have increased the final score. Because these two 

factors appear to have opposite effects, it is difficult to pre

dict their combined influence on the final TA. For older sub

jects, because of the 14-year ceiling, and for very young, low 
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scoring subjects, TAs would probably be lower, on the average, 

than would be expected today, while for young subjects TAs would 

be higher. Some of the mazes were a little simpler in design 

than they are today. 

In 1924, Porteus brought out new Maze test instructions in 

Guide to the Porteus Maze Test. Two changes in the general format 

of the test were described in this publication. These were the 

addition of two adult tests and the description of retesting by 

using inverted mazes. As in 1919, the instructions for Maze test 

administration became more explicit and complete. The ranf,e of 

possible scores became greater with this version of the test. 

The exact wording to be used during the administration of 

each maze was made explicit in the instructions in the Guide to 

the Porteus Maze Test. The specific wording to be used in admin-

istration had only been given for the year V maze in the 1~19 

Vineland Revision instruct~ons. The range of poss~ble test scores 

was broadened by statinr, that any attempt, however crude, to fol

low the outline of the year Ill maze indicated ab~lity at the two 

year level, and by the fact that the maximum TA obtainable became 

18 years, when the adult mazes were given. No restrictions were 

put on their use. 

The two adult mazes were added to the series to make the 

~ test applicable at higher age levels. Inverted test instructions 

were included for the readministration of the entire series so 

that retesting could be possible. Porteus first wrote about this 

use of the test in 1923, but no specific instruct~ons for applica

tion were provided at that time. Porteus states that early in 

the development of the test he believed that the method of 



f 

- 17 -

administration could be rather flexible and that differences in 

administration techniques would not significantly affect the 

resultant scores. Further investigation of the Maze test indic

ated the need for a more uniform, standard method of apnlication 

(Porteus, 1950). This led to the specifications of the exact 

wording to be used in test administration. 

The scoring changes introduced in Guide to the Porteu3 Maze 

Test would be expected to raise TA, on the average. The instruc

tions were made more explicit, which should have resulted in more 

uniform test administration. Because the test had a higher ceiling 

and several of the mazes were simpler than is currently the case, 

TAs for subjects of all ages., except the very young, would be 

expected to be somewhat higher using the maze test as applied in 

1924 than they would be using the 1965 version of the test. Because 

of the stricter scoring of the mazes for years III and IV in 1924, 

very young, lov1 scoring subjects would probably obtain lovrer scores 

than would be expected now. 

In 1933 a new set of Maze test instructions was brought out 

by Porteus in The Maze Test and Mental Differences. In this pub

lication, the Vineland Revision mazes were revised for the last 

time. The maximum TA score obtainable on the test became 17 years, 

with the elimination of the second adult maze. Tables for deter

mining a test quotient <TQ) based on Maze TA were first presented 

in this publication. TQ was designed to give a score that would 

be comparable to an IQ score from an intelligence test. An exPlan

ation of the derivation of the TQ table was also presented. The 

table represents a modified form of the usual age-score ratio, 

mental age divided by chronological age multiPlied by 100. The 
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table is modified in that the divisor used in the calculation of 

TQ was not always the exact chronological age. 

Porteus said that 20 years of experience with the Maze test 

led to most of the chan~es in the maze patterns and in the scoring 

presented in The Maze Test and Mental Differences. Prior to their 

publication, the revised mazes were administered to one thousand 

Honolulu school children. This work was done by Dr. Russell Leiter, 

who incidentally, was responsible for adding the lines to the year 

V Maze. Apparently, Porteus was impatient to get his manuscript 

for the 1933 revision on an early boat. In those days only two 

boats a week went to the mainland. He made a last minute decision 

to add the lines, and at the time Leiter was the only one available 

to do the work. The lines were hastily applied using a ball point 

pen and metal ruler, which, Leiter explains, is why they are so 

uneven. 

Porteus (193j) wrote that the changes made improved standard

ization, although he did not present the data on which this state

ment was based. Inspection of the changes suggests that their 

overall effect was to make the test more difficult. Also, the 

maximum possible TA was one year lower than it had formerly been, 

so TAs would, in general, be lowered in comDarison to their 

expected level in 1924. 

For subjects below 13 years of age the 1933 vers1on was prob

ably somewhat more d1ff1cult than the current vers1on, aue to the 

f stricter rules govern1ng termination of the test 1n 1933. It is 

difficult to prea1ct the relat1onship between the 1933 and 1965 

versions ot the test with respect to adults. ~tricter rules for 

test term1natJ.on applied to adults 1n 1933, but adults were given 
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the added practice of working ~hrough the mazes tor years V and 

VI in 1933, wh1le adult testing now beg1ns with the year VII maze, 

which should have tended to make the 1933 test eas1er. Thus, TAs 

based on the 1933 version of the test could be expected to be 

roughly equivalent to TAs based on the current vers1ons. 

In 1942, Porteus published Qualitative Performance in the 

Maze Test in which Q-score was presented for the first time. Some 

minor changes in administration were necessitated by the introduc

tion of Q-score, although most of the rules g1ven in The Maze Test 

and Mental Differences were still followed. In 1933, the warnings 

to be given to the subject concerning pencil lifts were quite 

strict. These instructions had to be changed w1th the introduc

tion of Q-score. Most of the changes in administration were for 

the year V maze. The first and only warning about pencil lifts 

was to be given with this maze. It was emphasized that the exam

iner should draw his demonstration line very carefully, keeping 

it in the middle of the path and making a ninety degree turn at 

the first corner. A warning not to cross lines or enter blind 

alleys was added to the instructions to be given to the subject 

during the administration of the year VII maze. The rules for 

administration of the remaining mazes were not revised in 1942. 

The weights to be assigned for each Q-score error were given 

in the instructions along with a descrintion of each type of 

error. The Q-score was to be calculated from the performance on 

the mazes for years V-XIV only. The addition of a 0-score in no 

way changed the scoring of TA. The rules for determining TA 

described in The Maze Test and Mental Differences still apPlied 

in 1942, although a TA penalty for pencil lifts included in the 
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1933 scorinR was dropped. On the samnle mazes for years V-XIV, 

provided with the instructions, an example of a wavy line was 

drawn for the purpose of comparison, and arrows marking the first 

and last thirds of each maze were added. 

Differences in the quality of Maze test performance among 

different types of subjects had long been observed b~ Porteus 

and others. Porteus thought that these differences were due to 

temperamental traits, and that a consistent, quantified measure 

of some of these differences would be useful. Fourteen elements 

of poor qualitative performance, including those which finally 

became the components of Q-score, were counted each time they 

occurred in the maze records of a group of delinquents and a group 

of nondelinquents. Those styles of performance differentiating 

the delinquents from the nondelinquents were included in the Q-

score. Those which did not discriminate were eliminated. On the 

basis of their ability to discriminate the maze performance of 

delinquents from that of nondelinquents, weights were assigned to 

the components of Q-score. It appears from Porteus' descriptions 

that these weights were assigned on an intuitive basis from in-

spection of the relative frequencies of the Q-score errors occur-

ring in the two groups. The ability of the weighted Q-score to 

discriminate criminals and delinquents from normals was then 

, checked by comparing the Maze test records of 100 delinquent 

. 
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boys and 100 delinquent girls to the records of 100 nondelinquent 

boys and 100 nondelinquent girls as well as comparin~ the Maze 

test records of 100 criminals to those of 100 bus drivers. The 

qualitative scores of the delinquents and criminals were over 

twice as high as those of the normals. 
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It does not appear that the chan~es in administration included 

in the Qualitative Performance in the Maze Test would have mater

ially affected the f~nal test age score. It is possible that the 

elimination of the test age penalty for pencil lifts would tend 

to raise TA slightly, on the average, but in general TAs obtained 

from this version of the test would be expected to be equivalent 

to TAs from the 1933 version. The overall effect of the differ

ences between Q-score in 1942 and the present was nrobably to 

make Q-scores somewhat lower using the 1942 instructions, at least 

among relatively low scorers. A combination of the fol,lowing 

factors made the Q-score lower in 1942; demonstration by the 

examiner, a warning against crossing lines on the year VII maze, 

the clear specification that no more than one wavy line error 

was to be scored for each year, the fact that the instructions 

implied that Q-score was only to be based on those mazes used in 

the scoring of TA, not includ~ng mazes above the ceiling, and 

the fact that the adult maze was not ~ncluded in the scoring. 

The ~nclusion of the Q-scores obtained on the years V and Vl 

mazes in 1942 might tend to ~ncrease Q-score, but not enough to 

overcome the effect ot the other variables. The setting of an 

absolute upper l~m~t on Q-score ~n the 1965 ~nstructions would 

tend to make the 1942 scores higher for very high scorin8 sub

jects than they are currently. 

Very few changes were incorporated into the instructions in 

The Porteus Maze Test and Intelligence brought out in 1950. This 

set of instructions essentially combined the quantitative portion 

of the test, as described in 1933, with the qualitative port~on 

of the test as descr~bed in 1942. Also, an alternative set of 



, .. 

- 22 -

instructions was provided in The Porteus :1azc ~est and Intelligence. 

These instructions were written by Dr. Henry N. Peters and could 

be used in place of the instructlons given by Porteus for testing 

adults. 

There was no change in the scoring of TA introduced in The 

Porteus Maze Test and lntelli~ence. The descriptions of the 

various types of Q-score errors were briefer in 1950 than they 

were in 1942, and it was no longer clear that only one wavy line 

error could be scored at each year. Some changes were made in 

the scoring of pencil lifts. After 10 pencil lifts, the subject 

was to be warned again to keep his pencil on the maze. After 

this second warning, all pencil lifts were to be penalized five 

points each. The maximum weighted score to be recorded for pencil 

lifts was 80. Previously no limit was set on this score. The 

examiner was to make a note if the Q-score t-1as determined from 

less than nine mazes. 

Combining the instructions from the 1933 and 1942 versions 

of the test probably clarified the proper method of adrninistration. 

The level of TA would still be expected to be equivalent to its 

level using the 1933 version of the test. While the change in 

lift pencil scoring and the ambiguity of wavy line scoring present 

in 1950 would tend to elevate Q-scores somewhat above their level 

using the 1942 instructions, Q-scores were probably still slightly 

lower on the average than they are at present. 

Shortly after The Porteus Maze Test and IntelliP;ence came 

out, Porteus published The Porteus Maze Test Manual (1952) in 

England. The Maze test instructions in the latter publication 

were an almost verbatim duplication of the instructions in the 
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former, differinr:; only in the use of one inconsequential v10:rd. 

In 1955 the Extension Series of mazes was introduced in The 

Maze Test: Re~ent Advances, which oresented a complete list of 

instructions for the application and scoring of the Vineland 

Revision, as the original series was called, and Extension Series. 

The instructions published in The Maze Test: Recent Advances 

gave a brief list of the chang,es to be made from the instructions 

in The Porteus Maze Test and Intelli~ence, which was still to be 

the major source of test instruct~ons. The Extens~on Ser~es was 

intended only for subjects aged 14 years and over. In 1955, the 

testing was to start with the year VII maze for older subjects in 

both the Vineland and the Extension Series. The mazes for years 

V and VI could still be used for subjects below age 14 or for 

demonstration purposes with subjects having a language h&ndicap. 

The pencil lifts warning was to be given after five such errors 

on a single maze as well as after a total of lU pencil lifts in 

the series. Prior to the 1955 instructions warning was only 

given after 10 pencil lifts. 

The entire series of Vineland Revision mazes was to be given 

to its completion, but this change did not affect the TA scor~ng. 

TA was still calculated on the ser~es of mazes completed pr~or to 

two successive failures or any three failures. SuccessGs in sub-

sequent mazes were not considered in TA calculat~ons. 

A limit of 48 weighted points was set as the maximum possible 

score in each of the Q-score categories as well as a lim~t of 100 

total points tor Q-score. The Q-score was to be based on all the 

mazes admin~stered, including the Adult maze. This was the first 

time the Adult maze had been used in the calculation of the Q-score. 
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Q-score errors occurring on the year VII maze were to be oenalized 

an extra point. Formerly this was done on the years V and VI 

mazes. 

The Extension Series was created to be used in retestin~, 

and was intended to follow the administration of the Vineland 

form of the mazes. Desi~ned to eliminate the practice effects of 

having previously taken the other form of the Maze test, the 

Extension Series was, essentially, a mirror image of the Vineland 

mazes with a few changes in structure to make each maze somewhat 

more complex. This series of mazes was purposely made more dif

ficult than the oririnal series in order to comnensate for 

practice so that the two series of ~azes, when administered in 

the proper sequence, yielded co~parable scores. The changes in 

the structure of the mazes were made on an intuitive basis. The 

appropriateness of these changes was confirmed bv studies in 

which the two series were consecutivelv annlied, and they were 

found to yield comparable scores (Porteus, 1955). 

The subject was to be allowed to complete the entire series 

of mazes to make the Q-scores on different administrations more 

equivalent. The Q-score vlas to be based on the performance on 

all the mazes. The reason for warning the subject about nencil 

lifts after he had committed this error five times on one maze 

was that some subjects begin a maze by sketching rather than by 

drawing a continuous line. Porteus believed these subjects 

should not have to be penalized thirty Points for failing to 

understand the nature of the task they were to perform. The 

examiner was to interrupt this type of maze execution sooner 

than was previously allowed. 
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The starting maze for the administration of the Vinela~d 

Series of mazes was chan~ed to year VII for older subjects be

cause this was the lowest year of the Extension Series and start

ing at the same level would make the administrations of the two 

series more similar. 

The chan~es in Maze test administration introduced in 1955 

made the test very similar to the form in current use. Eo\-Jever, 

only three trials were allowed on the adult mazes in 1955, and 

the rules for test termination were somewhat stricter in 1955 

than they are at present. These factors have tended to lower 

TA slir,htly, on the averar-e. Basinr, Q-score on the entire series 

of mazes as was done in 1955, regardless of the noint at which 

the TA ceiling ~as reached, would tend to elevate Q-score above 

the level exnected today since the number of mazes on which 

Q-score is to be based is currently rather arbitrary. The added 

warning after five oencil lifts on any maze would be expec~ed to 

decrease Q-score, but probably not sufficiently to compensate 

for the effect of basin~ Q-score on all the mazes. Overall, 

Q-score was probably somewhat higher in 1~55 than it is at 

oresent. 

The Maze Test and Clinical Psvcholo~y (1959) was mainly a 

combination of the instructions in The Porteus Maze Test and 

Intelli~ence and the changes suggested in The Maze Test: Recent 

Advances. This 1959 publication served to make the 1955 instruc

tions more explicit and also included a few minor chan~es of its 

own. For either series, the set of mazes to be used for adults, 

years VII through Adult I, was to be given to all subjects age 

13 years and older. Formerly the lower a~e limit was 14 years. 
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It was no longer reauired that the entire series be administered, 

re~ardles of failure. The examiner was not to draw a line around 

the first turn in tJ1e year V maze. Instead, he was onlv to indi-

cate the starting place by pointin~ with his This same 

chan~e was made in the instructions for the year VII maze to be 

used with older subjects. The weigl1ting of pencil lifts was no 

longer to increase after 10 lifts. The wei~ht was to be three 

points for each oencil lift regardless of frequency. 0-score 

errors on the maze for vear VI were to be penalized an extra 

point for children. Formerly this penalty was ~iven for errors 

on mazes for year V ~nd year VI. It was no longer snecified that 

the Q-score was to be calculated from the performance on the entire 

( series of mazes years VII through Adult I. This method of Q-score 

calculation was reauired in 1955, but was made ontional in 1959. 

A new table for convertin~ test a~e scores to TQ scores was given 

in The Maze Test and Clinical Psvcholo~y. A samnle for scoring 

wavy lines on the Adult maze was provided. 

Many of the differences between the instructions given in 

The Porteus Maze Test and Intellipence and those ~iven in The Maze 

Test and Clinical Psvcholopv were due to the addition of the Ex-

tension Series and most of these changes were suggested in The 
• 

Maze Test: Recent Advances. Another source of change was the 

idea that the style of maze execution may reveal asnects of the 

subjects personality. Several changes were made so that the pre-

, sentation of the mazes would be as unstructured as oossible to 

avoid interfering with the subject's own style of maze execution. 

This accounts for most of the chan~es in administration for the 

year V and year VII mazes. 
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The 1nain difference in test administrat1on between The Maze 

Test and Clinical JJsv~holo~v and the current version of the test 

was the rather unstructured presentation of the mazes to the sub

ject to avoid interfering with his own style of maze execution. 

This change may have tended to increase the Q-score. Previously, 

Porteus (1942) stressed the importance of demonstrating careful 

maze execution so that the su~ject would follow the examiner's 

example and do a careful job of tracinz through the mazes, which 

would improve his Q-score. 

A new TQ table was intrortuced in this publication. This is 

the table currently in use. In r,eneral, the effect of this table 

was to ti~hten the distribution of TQ scores. Subjects with high 

TQs within each age ~roup would have lower TQs on the new table 

while subjects with low or medium TQs would have hi~her TQs on 

the new table. Only those subjects with moderately high TQs had 

scores that were relatively unchanged on the new table. 

The Supplement Series of mazes was introduced in 1959 in a 

little booklet entitled The Porteus Mazes~ The Sunnlement Series 

of Mazes. No changes whatever in test administration were made 

at this time. 

The most recent set of Porteus Maze instructions are included 

in Porteus Maze Tests: Fifty Years APPlication PUblished in 1965. 

In these instructions it states that timid and withdrawn subjects 

were allowed to have Practice trials on the mazes for years V and 

VI. Primitive subjects and subjects with language problems were 

also allowed practice trials on these two mazes. The Practice 

trials were to be continued until the subject was able to execute 

the year VI maze correctly without any assistance from the exam

iner. When testinR a primitive subject or a frightened child, it 
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tv as stated that a familiar person could be present in the testing 

room during the demonstration and practice portion of the test. 

If this person stayed for the administration of mazes year VII 

and above, he was to be seated so as not to be able to see the 

subject's performance, and he was not to be alloHed to speak. 

More complete instructions for the testing of primitive 

subjects were provided in Porteus Maze Tests: Fiftv Years Aooli

cation than in previous publications. 

The 1965 instructions state that testing was to begin with 

the year III maze for subjects under six years old. Previously 

the year III maze was the starting point for children under five. 

The examiner was to demonstrate the execution of the maze by 

drawing a line just around the first turn and then give the sub

ject a new year III maze to do. Previously, the exillniner was to 

draw about one inch alonr, the path and then let the subject con

tinue on the same maze. Three trials, rather than two, were to 

be allowed on this maze. Three trials, rather than two, were to 

be allowed on the year IV maze as well. After the second trial, 

the examiner could point out all the places where a line was 

crossed or touched. This maze was considered to be passed if no 

more than three lines were crossed. Formerly the requirements 

for passing this maze was no more than two crossed lines. The 

exam~ner was to draw approximately one and one-half inches along 

tne path before giving the year V maze to the subject. ln The 

Maze Test and Clinical Psvcholo~y, the examiner was not to draw 

on the year V maze during the admin~strat~on of the test. He was 

only to 1nd1cate the start1ng po1nt with his finger. 

The instructions for the year VI maze no longer stated that 
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the examiner was to indicate the starting point with his finger. 

Instead he was instructed to refer to the rat and the cheese in 

his presentation of this maze to the subject. 

The instructions for the year VII maze also no longer stated 

that the examiner was to indicate the starting point with his 

finger. He was permitted to indicate the exit of the year VII 

maze to very primitive subjects. The administration of the re

maining mazes was essentially unchanged. 

The instructions for scoring TA were given ln greater detail. 

The scoring in the 1965 instructions system was not changed from 

the previous instructions. The wording of the Q-score instructions 

implied that each Q-score error was to be penalized an extra point 

on both the year VI and the year VII mazes for children. Formerly 

this was done only on the year VI maze. 

Many of the changes put forth in The ~aze Test and Clinical 

Psychology, to assure that the examiner would not unnecessarily 

influence the subject's style of maze execution, were undone in 

Porteus Haze Tests: Fifty Years Application. The former instruc

tions allowed almost no form of demonstration on the part of the 

examiner. The 1965 instructions were more moderate with respect 

to demonstration and quite similar to the Maze test instructions 

prior to 1959. The more complete instructions for testing primitive 

subjects came from Dr. James Gregor, who described the techniques 

he used in the testing of Australian aborigines. The leniency in TA 

scoring introduced for the III and IV year mazes in 1965 would tend 

to elevate the scores of very young subjects somewhat over the level 

to be expected at any time since 1915, when the scoring was even 

more lenient than it is now. 
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The previous instructions for administering the liaze test, 

from 1915 through 1959, were examined and imnressions were fcrmed 

regardin~ their comparib1lity to the current instructions. These 

impress1ons are based on speculation about the effect on TA of 

the various differences between the current Maze test administra

tion instruct1ons and those of the past. Unfortunately, data are 

not available to test the validity of most of these statements. 

l. Using the 1915 instructions for test administration, 

young subjects would probably be expected to obtain 

higher scores and adults lower scores than would be 

the case us1ng the current instructions. 

2. Us1ng the 1919 instructions, very young low scoring 

children would be expected to obtain lower scores; 

older, brighter children somewhat hi~her scorEs; ana 

adults lower scores than they would using the current 

instructions. 

~. The 1924 instructions would be expected to produce some

what higher scores for all subjects than do the current 

instructions except for very young low scoring children, 

who would be exoected to score lower with the 1924 rules. 

4. The 1933 instructions might produce comparable scores 

among adults to what would be expected currently, but 

only if those variables which apoear to influence the 

score are fairly well counterbalanced. For children 

, under 13, scores would be exoected to be lower using 

the 1933 instructions. 

5. The 1942 instructions differ from the current instruc

tions in the same manner as the 1933 instructions, and 

the same relationships among scores would be exoected. 
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6. The 1950 instructions are also comnarable to the 1933 

instructions. 

7. The 1952 instructions are identical to the 1950 

instructions. 

8. The 1955 instructions would be exnected to produce 

lower scores for all subjects than would the nresent 

instructions. 

9. Except for very young, low scoring children, who would 

score lower with the 1959 instructions, subjects would 

be expected to score the same with the 1959 instructions 

as with the current instructions. 

10. The magnitude of the above differences in scores is un-

• known, but would probably not be very large in any case. 

• 
Similar impressions were formed about 0-score. As with the 

statements made about TA, the statements about Q-score made here 

are of a speculative nature. Unfortunately, most of the data that 

would be required to verify these statements are unavailable. 

1. On the averaf.e, the Q-scores expected with the 1942 

version of the test would be lower than with the current 

version, except for very high scorers who could obtain 

higher scores with the 1942 instructions than would be 

currently possible. 

2. Q-scores obtained with the 1950 test instructions would 

probably be generally higher than those obtained with 

the 1942 version of the test, but lower than those 

obtained with the current version. 
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3. Q-scores obtained with the 1955 rules would tend to be 

higher than would currently be expected. 

4. Q-scores obtained with the 1959 rules would also tend 

to be higher. 

5. The magnitude of the above differences is unknown, but 

would probably not be very large in any case . 
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Chapter IIl 

Characteristics of the Test 
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, 
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Characteristics of the Test 

Norms 

With the exception of cross-cultural studies, most of the 

work on the Porteus Maze Test Age standardization was done prior 

to 1920. Durin~ this period, over 2000 children betHeen the aees 

of 5 and 14 years were tested and the scores for children at each 

age were reported (Porteus, 1919). Since these early studies 

were done, the test has undergone considerable revision. Tl1e 

current Vineland Revision Mazes did not reach their present form 

until 1933 and the instructions for Maze test administration have 

been revised several times since then (Porteus, 1942, 1950, 1955, 

1959a, 1965). It is unlikely that the results of these early 

normative studies would apply to the tests as they are presently 

administered . 

In 1921, norms for Brit ish children t-lere published by Burt. 

In Burt's study, the administration of the Maze test was differ-

ent in some respects from that recommended by Porteus in any of 

his publications. Burt failed to mention how many subjects were 

tested in obtaining his normative data. It is difficult to 

ascertain whether these results would apply to the test in its 

current form. 

The three normative studies, done with children, that come 

the closest to being of value today are those by Porteus and 

Babcock (1926), Arthur (1933a), and Havighurst and Janke (1944). 

The study by Porteus and Babcock and the study by Arthur were 

done using the 1924 Maze instructions (very slightly modified 

in Arthur's study), which have greater similarity to the present 
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instructions than do those used in previous studies. Havi~hurst 

and Janke did not ident1fy the source of their instructions, but 

there is reason to believe they used Arthur's version. The results 

of these thr>ee most recent studies are summar1zcd in Table l. 

These results appear to indicate that the test is somewhat too 

Insert Table l about here 

easy, but not grossly so, when administered according to the 1924 

instructions. Since the current instructions presumably make the 

test harder in this age ~roup, the standardization is more likely 

to be correct, but these are the most recent studies attempting 

to standardize the Mazes. The test, as currently administered, 

has never been standardized. 

A number of studies have been done that can be used to arrive 

at adult norms. Seven studies have reported Maze test results for 

subjects age 14 to 6~ who do not appear overly deviant {Arthur, 

l93~a; Porteus, 1~5~; Porteus & Babcock, 1926; Roberts & Alcuaz, 

unpublished; Small, 1954; Sterne, 1969; and Weisenberg, Roe & 

McBride, 1936). These studies involve 16 groups and a total of 

652 subjects. The mean TAs reported for these groups range trom 

13 to 15 years, the major1ty being w1thin 1/2 year of 14. The 

five groups of subjects w1th a mean score of 15 years were all 

under 3U years of age wh1le the two groups w1th a mean score of 

13 years tended to cons1st of older subjects. One of the low 

scoring groups was made up of subjects 50 to 59 years old and the 

other of subjects with a mean age of 41. On the basis of these 

stud1es, 1t would seem reasonable to assume that adult subjects 



"' .. • '\ I 

Table 1 

TA Standardization 

Porteus & 

I 
Havighurst & 

Investigator Babcock Arthur (1933) Janke (1944) 
(1926) 

American I 
A-nerican School I All 10-yea:--

I 
Subjects School Boys Children olds in a Total 

Male Female i1id~-;est Corrun. I 
' ! : 
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can be expected, on the average, to obta1n TAs of 14 years, althourh 

there may be some tendency for youn~er subjects to score slightly 

higher and older subjects slightly lower. Stated differently, any 

subject scoring 14 years on the Porteus Maze test cannot be said 

to be abnormal on the basis of this score. 

The standard deviations of Porteus TA hnve been renorted for 

10 of these same groups. They range from 1.4 to 2.9 years, indicat

ing that the standard deviation of TA in a normal adult group approx

imates two years. Unfortunately, Tnese results are oynroaucTs ot 

stud1es that were not really 1ntcnded to invest1gate TA norms. No 

rigorous study of adult TA norms has ever been undertaken. 

Arthur (1947, p. 20) points out that the recent nonular•1ty ot 

mazes for entertainment has probably influenced the Maze test norms. 

The scores for the Revised Porteus Maze Test were seriouslv 

affected by the use of mazes in the comic journals as amuse

ment dev1ces. This is not a mere assumption; it is based 

on the repeated comment, "These are fun! I do them in the 

funnies." Ratings calculated with maze and without maze 

indicate that this influence bepins to be significant at 

the nine-year level. 

The possibility that 1ncreased experience w1th mazes in the general 

population has affected TA norms sugpests a need for new norms. 

~est Age Conclusions 

1. As currently standardized, the Maze test may yield TAs 

that are close to correct, but research, particularly 

recent research, is so inadequate that no definite 

conclusions on this point are possible. 
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2. The average TA ~n the general adult population is 

probably quite close to 14, althouf,h ~esearch is 

1nadequate to establish this with any certainty. 

3. The standard deviation of TA is probably close to 

two years in the normal adult populat1on. 

4. The lack of normative data on a test of such apparent 

potential utility as the Porteus Mazes is appalling. 

Q-Score 

Q-score results for 17 groups of normal subjects are reported 

in the literature (Docter & Hinder, 1954; Fooks & Thomas, 1957; 

Gibbens, 1958; Porteus, 1942, 1945, 1955, 1961; Sanderson, 1945). 

The weighted mean of these group Q-scores is 22 for a total of 

1307 subjects. The P,roup Q-scores range from a mean of 13.66 for 

a group of Hawaiian hir,h school students (Porteus, 1945) to 25 

for Docter and Winder's (1954) ninth and tenth grade boys. By 

and large, subjects in these studies were adolescents, althou~h 

a few adult results are reported and these aopear to be in 

agreement with the adolescent findinfS. 

Additional normative data have been published in the form of 

percentile distributions (Jensen, 1961; Porteus, 1950). Jensen's 

subjects are quite atypical for inclusion in a discussion of norms, 

being a group of Air Force inductees who failed initial group test

ing, but his results show such close agreement with Porteus' re

sults that they are included here for comparative purposes. The 

subjects in the studies by Porteus are described only as nondelin

quents. 
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Table 2 

Q-score Percentiles 

, .. Jensen's Airmen Porteus' 1942 Porteus' 1948 
Percentiles Subjects Subjects 

N=634 N:826 N=l200 

0 186 90 102 

10 54 46 47 

20 39 35 36 

30 30 28 29 

40 24 24 24 

50 20 20 19 

60 17 16 15 

70 13 13 12 

80 9 9 10 

90 7 6 7 

100 0 1 0 
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Insert Table 2 about here 

Q-Score Conclusions 

1. The average G-score in the norm~l ropulation appears 

to be approximately 22, but research was based mainly 

on the performance of adolescents. 

2. Additional information for adults is needed. 

3. The variability of Q-score among normals appears to 

be quite large. 
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Reliability 

'I'est A~ 

There are 11 studies from which various types of reliability 

estimates for TA can be obtained (Arnold, 1951; Dentler & Mackler, 

1962; Docter, 1960b; Ebert & Simmons, 1943; Gibbens, 1958; 

Morgenthau, 1922; Porteus, 1918, 1924, 1955; Weintraub, 1968; 

Wittenborn & Mettler, 1951). One interscore reliability, of 1.0, 

has been reported for TQ (Weintraub, 1968). It is not surprising 

that two .trained examiners were in perfect agreement on TQ, since 

no subjective judgment is involved in TQ scoring. 

There is one test-retest, one alternate form and two Kuder

Richardson reliabilities in the literature, that used young 

children as subjects, and that appear to be uncorrected for age. 

These correlations range from .75 to .97 with a mean (using the 

• Z-score conversion method of calculation) of .89 for a total of 

126 subjects. Because there is a strong relationship between 

age and TA among children, the correlations may be unrealisti

cally high. 

There are three test-retest correlations available in which 

age is controlled: .43 for 97 subjects (Gibbens, 1958), .66 for 

47 subjects (Porteus, 1918) and .75 for 20 subjects (Wittenborn 

& Mettler, 1951), and there are two alternate form reliabilities 

available; both are .50 (Docter, l960b; Porteus, 1955) for 60 and 

50 subjects respectively. The results indicate that .5 is about 

the magnitude of the reliabilities to be expected using either of 

these methods of estimation. 
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Unfortunately, the test-l~etest and al tcr·nate form methods 

may not fairly assess the actual reliability of the Maze test. 

Porteus has frequently theorized that individuals differ in their 

ability to profit from experience, and, since this ability is 

supposed to be measured by the Maze test, high test-retest reli

ability would indicate low validity. 

The studies by Ebert and Simmons (1943), Morgenthau (1922) 

and Porteus (1924) were not used in the above calculations. In 

the former study, the method of test administration almost surely 

invalidated the results. In the latter two studies, it was 

unclear whether age was controlled. 

Test A~c Conclusions 

1. Failure to control for age appears to inflate estimates 

of Maze TA reliability. 

2. Test-retest and alternate form reliabilities approximate 

.s. These methods of reliability assessment may be 

inappropriate, however, for the Maze test. 

Q-score 

Nine studies report interscorer reliabilities for Q-score 

(Anthony, l963a, 1963b; Crown, 1952; Docter & Hinder, 1954; Fooks 

& Thomas, 1957; LaBarba, 1965; Ruebush, et al., 1963; Sarason, 

et al., 1960; Schalling & Ros~n, 1968; Weintraub, 1968). From 

their results, it appears that interscorer agreement is quite 

good. The reliabilities reported range from .89 through .99. 

The alternate form reliabilities reported in the literature 

ar·e not high, • 75 (N=96) in Briggs' (1963) study and . 51 (N=60) 
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in Docter's (1960b) study. A test-retest reliability of .59 

(N=97) was reported in Gibbens' (1958) study. 1he~ reliabilities 

suggest that Q-score should only be used to make rough classifi

cations and not fine discriminations among subjects. 

Q-score Conclusions 

1. Interscorer agreement, with respect to Q-score, is 

quite high. 

2. Q-score is probably not sufficiently reliable to make 

fine discriminations among subje~ts. 

Comparability of Different Forms 

Test Age 

There are five studies in which TAs for both the Vineland 

Series and the Extension Series are reported for the same sub

jects (Dentler & Mackler, 1962; Docter, 1960b; Porteus, 1955; 

Porteus & Barclay, 1957; Porteus & Gregor, 1963). A total of 

19 groups involving 519 subjects were used in these studies. 

The greatest difference between means within any group for the 

two series of Maze tests was 1.08 years for a group of 29 retard

ed children (Dentler & Mackler, 1962). Porteus & Gregor (1963) 

reported a difference of one year for a group of 12 adult female 

Australian aborigines. For all other groups studied the differ

ences between means were less than a year. None of the differ

ences between the Vineland means and the Extension means were 

significant. Subjects represent a variety of groups: Hieh 

school students, adult and adolescent Australian aborigines, re

tarded children, psychotic psychiatric patients, and schizophren

ic Army enlisted men. Group membership did not appear to 
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influence the difference between Vineldnd and Extension means. 

In two studies (Porteus, 1955; Porteus & Gregor, 1963) both 

series of mazes were administered on the same day; in another 

(Docter, 196Gb) there was an interval of three days between test

ings. The test-retest interval was reported as one month or less 

in one of the studies (Dentler & Mackler, 1962) and as six weeks 

or more in the remaining study (Porteus & Barclay, 1957). The 

length of the interval between testings did not appear to affect 

the difference between means on the two series of mazes, at least 

not for the relatively short intervals investigated. The implica-

tion of these studies is that within any group the Vineland and 

Extension Series will give equivalent scores, when properly 

applied, even for intertest intervals as long as six weeks. 

The Supplement Series has not been as widely investigated 

as the Extension Series. Only two studies compare scores on the 

Supplement Series with scores on the other two series of mazes 

(Porteus, 1959b; Porteus & Gregor, 1963). The subjects in Porteus' 

1959 study were a group of high school students, 249 males and 259 

females. Only the Extension and Supplement Series were adminis

tered. The intertest interval was not reported, but both series 

were undoubtedly administered in the same testing session for each 

group. There was less than 0.1 years difference between the Exten

sion TA and the Supplement TA. Porteus and Gregor (1963) reported 

mean scores on all three series of mazes for four groups of 

Australian aborigines. They also reported mean scores on the Ex

tension series and the Supplement Series for a group of high school 

boys who admitted to some history of trouble with the law. In all 

cases the mean TA for the Supplement Series differed by less than a 
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year from the mean TA for either of the other series of mazes. 

None of the differences were statistically significant. All three 

series of mazes were applied on the same day to the aborigines. 

There was no mention of the intertest interval of the high school 

boys. 

Test Age Conclusions 

1. When subjects are tested with the Extension Series with-

2. 

Q-score 

in approximately six weeks following the administration 

of the Vineland Revision, the mean TAs on the two series 

of mazes can reasonably be expected to be equivalent. 

The effect of longer intertest intervals has not been 

investigated . 

The Supplement Series tests probably give TA scores 

that are equivalent to those on the other two series of 

mazes. Additional research investigating the similari

ty of scores on the Supplement Series to scores on the 

other series is needed. 

Four studies compare Q-score performance of subjects on the 

Vineland Revision mazes with their performance on the Extension 

Series (Docter, l960b; Fooks & Thomas, 1957; Porteus, 1955; 

Porteus & Gregor, 1963). While there were no significant differ

ences in Q-score between the two series of mazes reported for any 

of the 11 groups of subjects investigated in these studies, cer

tain meaningful changes have been reported in two of the studies 

comparing an initial administration of the Vineland mazes with the 

Extension Series. Docter(l960b), in an investigation of the test-
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retest performance, with a three-day inte1· t.:est intervc..l, of 6 0 

hospitalized schizophrenics, reported a mean Q-score of 32.8 on 

the Vineland Revision which dropped to 23,7 on the Extension 

Series. This difference failed to reach statistical significance 

but it is important to note that the subjects' scores changed 

from the "delinquent" level to the "nondelinquent" level. Fifty

five percent of the subjects obtained Q-scores above 29 on the 

Vineland Revision while only 25% had scores in the "delinquent" 

range on the Extension Series. 

Fooks and Thomas (1957) tested a group of 50 delinquents and 

50 nondelinquents using the Vineland and Extension mazes. Again, 

there was no significant change in Q-score for either group on 

the second application of the test. Both versions of the test 

correctly identified well over 70% of the delinquents. On the 

Vineland Revision, 28% of the nondelinquents were misidentified 

as delinquent by the test, which is typical of the false positive 

rate found 1n other studies. On the Extension Series, however, 

42% of the nondelinquents were misidentified. This percentage 

increased to 54% using unweighted Q-score and a cutoff point of 

16. In this study, the Extension Series Q-score was of question

able validity as a predictor of delinquency. 

Among the eight groups totaling 349 subjects investigated 

1n the two studies by Porteus (Porteus,l955; Porteus and Gregor, 

1963), the Vineland and Extension Series Q-scores were closely 

matched, and·no findings were reported that would suggest any 

differences between the two series with respect to Q-score. 

Only two studies have been done reporting Q-score retest data 

using the Supplement Series (Porteus, l959b; Porteus & Gregor, 

1963). Both studies report mean Supplement Series Q-scores that 
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do not differ significantly from Q-scores on the Extension Series. 

In the study by Porteus and Gregor (1963), all three series were 

given in succession. Subjects were 49 adult male Australian 

aborigines. ~one of the differen~es between Q-scores on the three 

series was significant. The 508 high school students in the 1959 

~ study by Porteus were not tested ~Jith the Vineland Revision. No 

study of the equivalence of the three series, administered as 

recommended by Porteus, using subjects from any Western culture 

has ever been published. 

• 

Q-score Conclusions 

1. No significant differences in Q-score among the three 

series of Porteus Mazes have been reported in the 

literature. 

2. Certain unexplained changes, from the Vinelar1d to the 

Extension mazes, in the proportion of subjects found 

within the delinquent range of Q-score require addi

tional investigation. 

The Effect of Changes in Administration 

Test Age 

A few studies provide data on the effects of altering some 

aspect of test procedure on the resultant TA (Arthur, 1930, 1933, 

1943, 1947; Briggs, 1963; David, 1967; Ebert & Simmons, 1943; 

Gibbens, 1958; Porteus & Gregor, 1963; Shakow & Millard, 1935). 

Both Arthur (1930, 1947) and Ebert and Simmons (1943) report 

normative studies involving children, ages 5 through 15 years, 

in which the Maze test was administered providing added practice. 

Using Arthur's (1930) Form I norms as a basis for comparison 



- 48 -

(this version of the mazes closely approximates Porteus' 1924 

version), the norms for the Maze test with added practice were at 

least half a year higher than the Arthur Form I norms in 19 out 

of a total of 27 possible comparisons. Compared to the composite 

of all the normative studies done within this age range in which 

the test was administered in standard fashion (see Table 1), the 

norms for the Maze test involving added practice were at least half 

a year higher in 21 out of the 27 possible comparisons. 

Arthur (1933b) reported lower mean TAs at each year of chron

ological age for subjects age 5 through 15 years when mazes were 

inverted after a previous failure, as recommended by Porteus, than 

were obtained by the subjects when this procedure was not followed. 

Briggs (1963) compared the TA for 96 subjects using their dominant 

hand with their TA using the nondominant hand and found no signifi

cant difference between hands. Practice was controlled in this 

study through the use of a counterbalanced design. David (1967) 

found no significant difference in TA between a group of 23 

Australian aborigine children who were verbally reinforced for 

correct Maze performance and 23 aborigine children who were not 

reinforced. 

Four studies contain information on the effect of including 

additional mazes at the upper end of the test (Arthur, 1933b; 

Gibbens, 1958; Porteus & Gregor, 1963; Shakow & Millard, 1935). 

Arthur (1933b) gave test results from subjects age 5 through 15 

years, with the two adult mazes excluded from the scoring. The 

exclusion of these two mazes did not affect the mean scores for 

subjects age S through 1 years, but at every age level for 
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subjects 8 through 15 years, the mean TAwas lower witl~u~ the 

additional mazes. The difference between mean TAs with and with

out the adult mazes increased with the age of the subjects from 

0.29 years of TA at age 8 to 1.02 years of TA at age 15. 

When the Maze TQ in the study by Gibbens (1958) was based 

on all the mazes through Adult I regardless of earlier failure, 

rather than terminating testing according to Porteus' instruc

tions, TQ increased from 94.0 to 99.2. Including the Adult I 

Maze in the scoring produced TA increases of 0.6, 1.4 and 0.3 

for three groups of aborigines as compared to TA calculated 

without the Adult I Maze (Porteus & Gregor, 1963). When the 

Maze test results for 81 adult subjects (Shakow & Millard, 1935) 

were scored according to Porteus' 1924 rules the mean TAwas 

14.3. The TA. dropped to 13.2 when the 1933 scoring was used. 

This probably resulted because the 1924 version included an 

additional adult maze and had a ceiling one year higher than 

the 1933 version. 

These results all accord with expectation. Many other 

modifications of Maze administration have been tried (e.g., 

Arnold, 1951; Frost, 1965; Herd, 1923, 1930; Porteus, 1955, 

1959a), but there is no information currently available to 

assess the influence of these modifications on TA. Interpre

tation of Maze· test results is most valid when the test has 

been administered in the standard fashion. It is unfortunate 

that standard administration has not been routinely followed, 

since a wealth of information has been lost due to unnecessary 

modifications. 
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Test Age Conclusions 

1. Giving added practice when administering, the Maze 

test tends to increase scores. 

2. Inverting a maze after a previous failure, as recom-

mended by Porteus, decreases TA. 

3. Use of the nondominant hand in testing should not 

materially affect the TA result~ on the average. 

4. Including additional mazes at the top of the test tends 

to increase TA. 

Q-score 

The variables related to the effect of Maze administration 

procedure on Q-scores that have been systematically investigated 

are the use of the nondominant versus dominant hand to execute 

the Mazes (Briggs, 1963), the number of mazes administered 

(Docter & Winder, 1954; Gibbens, 1958), the relationship between 

individual Q-score errors and total Q-score (Barry, et al, 1961; 

Docter, l960a) and the weighted system of scoring (Docter & 

Winder, 1954; Gibbens, 1958; Grajales, 1945; Porteus, 1942; 

Sanderson, 1945; Schalling & Rosen, 1968; Wright, 1944). Briggs 

(1963) found that significantly higher Q-scores were obtained by 

subjects using their nondominant hand in comparison to their 

dominant hand scores. Docter and Winder (1954) found a signifi

cant correlation of .29 between Q-score and number of mazes re-

quired by their 60 delinquent and 60 nondelinquent subjects to 

complete the entire series of mazes. Gibbens (1958) reported 

that when Q-score was based on the entire series of mazes, his 

subjects scored 35.1 and when it was based on only those mazes 

used to calculate maze TA, the mean Q-score was 33.5. 



- 51 -

Some investigators have gone to elaborate pains to modify Q

score so that it would.be based on the same number of mazes for 

all subjects (e.g., Anthony, 1963a, 1963b; Leibowitz, 1966; 

Peters & Jones, 1951). These modifications hardly seem justified 

on the basis of the small effect the number of mazes administered 

actually seems to have on Q-score. These idiosyncratic scoring 

systems only serve to make comparisons between studies more diffi

cult, and do not particularly enhance the value of the individual 

study. 

Two studies investigated the relationship between total 

Q-score and individual Q-score errors (Barry, et al., 1961; 

Docter, 1960a). In both studies, the number of pencil lifts gave 

the highest co~relation with total Q-&core, .83 (N=70) and .63 

(N=224) respectively. Barry, et al., found that the sum of 

pencil lifts and crossed lines correlated .9 with total Q-score 

for each of four separate groups of subjects. The correlations 

of other errors with total Q-score reported in these studies were 

all too low to be of any practical utility, although many of them 

were significant. 

A number of investigators (Docter & Winder, 1954; Gibbens, 

1958; Grajales, 1945; Porteus, 1942; Sanderson, 1945; Schalling & 

Rosen, 1968; Wright, 1944) reported both weighted and unweighted 

Q-scores for their subjects. The data suggest that weighted 

Q-score can be estimated with a reasonable degree of accuracy by 

doubling unweighted Q-score, for group data. This finding is 

discussed in greater detail in the section on delinquency, crim

inality, and psychopathy. 
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Q-scorc Conclusions 

1. Use of the nondominant hand, as opposed to the dominant 

hand, tends to increase Q-score, indicating a lack of 

equivalence between Q-scorcs based on the nondominant 

and dominant hand. 

2. The evidence that is available concerning the effect of 

the number of mazes administered on Q-score indicates 

that it is not large, accounting for approximately 9% 

of the Q-score variance. This area needs further inves

tigation to determine whetl1er the consternation it 

apparently causes some investigators is justified. 

3. Correlations of lift pencil and lift pencil plus crossed 

line with total Q-score are sufficiently high so that 

results reported for these Q-score errors may be con

sidered suggestive of total Q-score trends in the re

ported direction. 

4. Weighted Q-score can apparently be estimated by doubling 

unweighted Q-scor~ for group data. 

Practice 

Test Age 

A number of studies report TAs (or the difference between 

TAs) for initial testing and retesting of subjects with an inter

test interval of less than one year (King, 19'~9; Landis & Erlick, 

1950; Peters & Jones, 1951; Porteus & Barclay, 1957; Porteus & 

Peters, 1947; Sheer, 1956; Sheer, et al., 1952; Wittenborn & 

Mettler, 1951). These studies involved a total of 213 subjects. 

For the most part these subjects were psychiatric patients. All 
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investigators reported an increase ln score on the second testing 

except Sheer, et al., who found a decrease of .25 years in one 

group and Wittenborn and Mettler who found a decrease of 1.89 

years. The weighted mean increase in scores from the first to the 

second testing for all 23 groups of subjects reported in the 

literature is 1. 2 5 years of TA. 

There appears to be a relationship between the i11crease in 

TA on retesting and the initial level of TA. Twelve groups with 

a total N of 77 had an initial mean TA below 12 (Jones & Peters, 

1952; Landis & Erlick, 1950; Sheer, 1956; Sheer, et al., 1952), 

while 9 groups with a total N of 59 had initial mean TA of 12 or 

more (King, 1949; Landis & Erlick, 1950; Sheer, 1956; Sheer, et 

al., 1952). The groups with initial 'l'As below 12 showed an av

erage increase of 2.0 years upon retest while groups with initial 

TAs of 12 or more increased only 1.1 years upon testing. On the 

basis of these data, it appears that the lower the score on the 

first application of the Mazes the greater the increase in score 

on the second application. Unfortunately, it is not possible to 

construct an adequate test of the significance of this trend. 

It would be more appropriate to divide subjects on an individual 

basis into groups obtaining high and low scores on the first ap

plication of the Mazes. None of the studies reported in the 

literature published individual scores so this type of analysis 

is impossible at present. 

It is also of interest to determine whether the same rela

tionship between TA and practice gains is found when performance 

on the second application of the Maze test is compared to per

formance on the third. Two groups with a total of 42 subjects 



- 54 -

had a mean TA below 12 on the second administration of the Maze 

test (Landis & Erlick, 1950; Porteus G Barclay, 1957) while 'l 

groups involving 57 subjects had mean scores above 12 years 

(King, 1949; Landis & Erlick, 1950; Sheer, 1956; Sheer, et al., 

1952). The groups testing below 12 on the second administration 

showed an average increase in TA of 1.0 year from the second to 

the third administration of the test while the groups scoring 

above 12 showed an average increase of 0.5 years ori. the third 

administration. The mean gain in TA for all groups was 0.7. The 

improvement from the second to the third application of the test 

does not appear to be as pronounced as the improvement from the 

first to the second, however, the general pattern is similar. It 

appears that the effects of practice are greatest when the TA 

scores are lowest. 

The only study in which performance on the third application 

of the Maze test was compared to performance on the fourth appli

cation was done by Sheer, et al., in 1952. The group of six con

trol subjects in this study had a mean TA of 13.3 on the third 

application of the test and gained one year of TA on the fourth 

application. No comparable information on lower scoring subjects 

is available. King (1949) also reported results for a fourth 

testing and Landis, et al., (1949) gave the results of a fifth 

testing, but the previous test results of these subjects were not 

given. 

Other studies are available regarding practice effects on 

the Maze test. Ruebush, et al., (1963) report practice effects 

for two groups of fifth grade school boys. There are no Maze 

scores included in the article, and the actual amount of increase 

in score on the second testing is not reported. 
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Doll, et al., (1932) report marked gains in Porteus TA on 

retesting nine retarded, birth-injured subjects. Unfortunately, 

for some of the you~ger subjects the practice effect is com

pounded with increases in TA due to age since the retesting was 

done one-half to two and one-half years after initial testing. 

For the five adult subjects in this study the mean TA on initial 

testing was 8.3 years (SD=2.2). At the second testing the mean 

TAwas l2,l~ years (SD=2.9) for a difference of 4.1 years. Four 

of these subjects were retested one to two years after initial 

testing. The fifth suhject was retested 7.4 years after initial 

testing. In spite of this long delay he gained 6 years in TA. 

Doll's findings are consistent ~Jith other findings in the area of 

practice effects. The unusually large practice gains are paired 

with an unusually low initial TA. The type of subjects used in 

this study, however, may not be comparable to other subjects used 

in the investigation of practice effects and five subjects is an 

exceptionally small number. 

Smith (1960) investigated the effects of practice over an 

extended period of time using subjects originally tested by Sheer 

(1956). He administered the Maze test to two groups of subjects 

for the fourth time 8 years after the third administration of the 

test. One group of 12 subjects lost 1.8 years of TA from the 

third to the fourth testing. The other group of 11 subjects lost 

2.88 years. These losses brought each group back to just below 

their level at the first administration of the Maze test. On the 

basis of this study it appears that the effects of practice are 

not necessarily permanent. Porteus and Kepner (1944), however, 

reported a mean gain of 1.74 years of TA for a group of subjects 
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retested after an averar.e of 4.4 years (SD=3.7J. 

The apparent 1ncons1stencies in these studies of long term 

practice effect may be due to aging. 1n ~mith's study, the group 

showing the greatest loss nad a mean age of b9, and the ether 

group had a mean age of 42. Doll's subjects were all younger than 

4U years of age throughout n1s study. The majority of Porteun and 

Kepner's subjects were adolescents. There were two subjects 1n 

this study who were over 40 and both showed losses in TA. It is 

possible that older subjects show losses in TA with increased age 

and these losses offset practice ~ains. With the exceptions of 

Doll (1932), Porteus and Kepner ll944), and Smith (1960), no in

vestigator reported an interval between tests longer than four 

months, although some investigators did not specify the length of 

the interval. Inspection of the available data does not suggest 

any relationship between intertest interval and amount of 1mprove

ment with practice for intervals of four months or less. 

Test Age Conclusions 

1. On the averap,e, gains of about 1.25 years may be expected 

on the second application of the Maze test due to the 

effect of practice, at least among psychiatric patients. 

2. 

3. 

On the third administration of the test, practice gains 

are not as large, 0.7 years, and it is probably reason

able to assume that additional testing will produce in

creasingly less practice effect, in the type of subjects 

studied. 

It appears that on any given administration of the test, 

the lower the initial TA, the greater the expected gains 

due to practice. 
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4. The practice effect does not appear to be influenced 

by the len~th of relatively short intertest intervals. 

s. The effect of long intertest intervals on practice 

gains is unclear. Some of the reported results may 

have been complicated by TA losses due to aging. 

6. It should be emphasized that generalization of these 

conclusions to subjects other than psychiatric 

patients would be risky. 

Q-Score 

Very little work has been done with the effects of practice 

on Q-score. By and large, it is assumed not to exist and is 

ignored. From the few relevant studies (Jones & Peters, 1952; 

Landis & Erlick, 1950; Ruebush, et al., 1963; Sheer, et al., 

1952), it appears that Q-score tends to decrease with practice. 

Landis and Erlick are the only investifators who actually pub

lished mean Q-scores for subjects at each testing. Their find

ings reflect a group trend toward a decrease in Q-score with each 

repetition of the Maze test. Subjects in this study were psychi

atric patients. Because there are no published data available 

for any other group, it is impossible to know how accurately these 

subjects represent psychiatric patients in general or how closely 

these figures would agree with results from the general population. 

It would be absurd, on the basis of this one study, to attempt to 

quantify the magnitude of change in Q-score with each repeated 

application of the Mazes. 

Jones and Peters (1952) reported a decrease in the number of 

Q-score errors per maze for a group of 11 psychiatric patients 
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from 5.58 on the first application of the maze test to 4.75 on the 

second application four months later. It is not possible to cal

culate the total Q-scores on the basis of the information provided 

in this article. 

Ruebush, et al., (1963) merely mentioned that their 32 sub

jects, high defensive and low defensive children, showed an over

all decrease in Q-score on the second administration of the maze 

test. However, no scores were reported. 

~heer, et al., (1952) did not analyze total Q-score but did 

report the mean lift pencil scores per maze for five groups of 

psychiatric patients. Four of their five small groups showed a 

decrease in number of pencil lifts on the second administration 

of the Maze test. One group of two subjects made an increased 

number of pencil lifts on the second administration. Both Barry, 

et al., ll~bl) and Docter ll960a) have published results ind~ca

tion that lift penc~l ~s n~ghly correlated w~tn total Q-score; 

therefore, this measure can be expected to reflect general 

Q-score trends. 

uut of a total ot n~ne groups stua~ed by all invest~pators, 

e~ght groups snowed a cnanr,e ~n score on the secona aam~n~stra

t~on of tne Maze test suggest~ve of a decreasea ~-score. 

Q-Score Conclus~on 

LV~dence ~nd~ca~es tna~ ~ne poss~o~l~ty of a pract~ce effect 

on Q-score must be cons~aered ~n tne evaluat~on ot any study us~np, 

repeated applications ot tne Maze test. lt ~s most unfortunate 

that this aspect ot the Maze test has not been more extens~vely 

stua~ed. 
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Correlations between Q-score and TA have been reported for 

nine groups involving a total of 881 subjects (Docter, 1960a; 

Fooks & Thomas, 1957; Grajales, 1945; Porteus, 1942; Roberts & 

Alcuaz, unpublished data; Roberts & Erikson, 1968; vJright, 1944). 

The correlations ranP,e from .28 for a grour of delinquents 1n 

Wright's study, the only positive correlation published, to -.40 

for a group of delinquents in Porteus' 1942 study. The mean of 

the reported correlations is -.22 (using the Z score conversion 

method of calculation). 

Conclusion 

There is a low order negative correlation between Q-score 

and TA. 
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Chapter lV 

The lntluence of Subject ~naracteristics 

, 
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The Influence of Subject Characteristics 

Cross-Cultural Studies 

The literature concerned with cross-cultural investigations 

of TA can be divided into studies of nonprimitive and primitive 

subjects. The various ethnic groups in Hawaii have been the most 

extensively studied of the nonprimitive groups (Louttit, 1931; 

Porteus, 1933, 1937, 1939a, 1950, 1961; Porteus & . Babcock, 1926), 

The only consistent finding in these studies has been that sub

jects of Portugese ancestry tend to get lower scores than other 

subjects. Porteus found·them to have a mean TQ of 86,2 in 1937, 

86.65 in 1950, and 91.5 in his 1926 study with Babcock. Using 

only groups with both sexes combined and arbitrarily defining 

average performance as TQ=96-104, three out of the four Japanese 

groups studied gave average performances and one group was above 

average. Three of four Chinese groups studied scored below aver

age while one group scored above average. Of nine groups of part

Hawaiians in the literature, four scored below average, three were 

average and two were above average. These studies do not indicate 

that the ethnic groups in Hawaii differ from ~.,rhi te norms. The 

subjects in these studies were all randomly selected grade school 

and high school children. Results were also reported by Porteus 

(1933, 1939a) for children referred to the psychological clinic 

at the University of Hawaii. These findings are consistent with 

those reported for school children. None of the studies reported 

results for adults. 

Three articles report investigations of the Maze test perform

ance of American Indian children (Havighurst & Hilkevitch, 1944; 
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Sparling, 1941; Telford, 1932). In each of these studies the TAs 

of the Indians were no lower than white norms. Havighurst and 

Hilkevitch (1944) exercised great care to obtain large and repre-

sentative samples. They reported the mean TA of subjects at each 

year of chronolo~ical age from 6 to 15 years. Their results are in 

very close agreement with similar data gathered on white subjects. 

Scores reported by Sparling (1941) were somewhat higher than white 

norms, but her small sa1nple of subjects was selected exclusively 

from children attendine school, who, therefore, were probably of 

somewhat higher intelligence than average. Telford's (1932) sam-

ple of 12 twelve-year-olds had a mean TA of 12 on the Maze test. 

Zeckel and Van Der Kolk (1939) reoorted Maze TQs for four 

groups of normal Dutch children involving a total of 100 subjects. 

Two of these groups obtained below average scores, one obtained an 

average score and the remaining group scored above average. 

The mean TQ of a subgroup of 30 Spanish-American delinquents 

did not differ from the mean TQ of the entire sample of delin

quents in a study by Roberts and Erikson (1968). 

Five studies have been done using American Negroes as subjects 

(Cooper, et al., 1967; Grajales, 1945; Peters & Jones, 1951; 

Peterson & Telford, 1930; Weisenburg & McBride, 1935). The studies 

by Peterson and Telford (1930) and by Weisenburg and McBride (1935) 

were the only ones using subjects that approximate normals. These 

two studies report opposite results. Peterson and Telford tested 

tested 90 twelve-year-old school children living on an isolated 
I 

island off the coast of South Carolina. These children scored 

approximately four years of TA below white norms. The 
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authors speculate that the inferior showing of their subjects on 

a number of intellectual tests may be due to genetic drift with 

the brighter inhabitants of the island having gradually migrated 

to the mainland. Weisenbure and McBride (1935), in a study of 

hospital patients who were free from disorders known to affect 

mental functioning, found that their 15 Negro subjects obtained 

inferior scores on all the intellectual tests administered ex-

cept the Porteus, on which they were superior to the 70 white 

subjects used in the study. 

The remaining three studies used institutionalized subjects. 

Grajales (1945), found the 25 Negro and 55 white delinquents he 

tested were at essentially the same level on the Maze test with 

mean TQs of 89 (SD=l8.92) and 91.36 (SD=l7.71) respectively. 

The two groups of adult hospitalized schizophrenic Negroes 

studied by Peters and Jones (1951) each obtained TAs of slightly 

over 10 years, which is well below the white norm, but not at 

all unusual for groups of schizophrenics. Cooper, et al., (1967) 

attempted to differentiate Negro institutionalized retardates, 

who, on the basis of behavior, appeared to be of normal intelli-

gence from those who appeared to be of subnormal intelligence, 

and found the Porteus to discriminate between these two groups 

perfectly. This is a strong indication that the test is valid 

with Negro subjects. The behaviorally normal subjects (N=29) 

obtained unusually high scores on the Maze test with a mean TQ 

of 121.7. 

Four studies have been done with non-white school children 

in their native countries (Tsao, 1937; A Report of Intelligence 
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Testing by the Porteus Maze Test, 1935; MacCrone, 1928; Fick, 

1939; Porteus, 1937). The first two studies were done in China 

using Chinese school children as subjects. One study found the 

Chinese children to obtain TA scores above the white norms; the 

other study found them to score below the white norms. MacCrone 

tested African children. who scored below the white norms. Fick 
J 

(1939) gave a series of tests, including the Mazes, to African 

children and concluded that, in general, these subjects test 

four to five years below white norms. The Maze results were not 

reported separately, however. Porteus' Formosan schoolboys had 

a mean TQ of 101.5, but the Formosan schoolgirls only scored 81.3. 

Porteus (1950) published the results of testing adult Chinese 

males in Peiping. Forty literate poorhouse inmates scored 12.0 

years, 50 illiterate coolies scored 11.7, and 27 illiterate poor-

house residents scored 10.5. These scores are below white norms, 

but no comparable whites have ever been studied. Maze results 

for four other groups of Asiatics were reported by Porteus (1937). 

Fifty-one illiterate adult male Ainus from Japan had a mean TA of 

13 years and 16 female Ainus scored 12.3 years. Two groups of 

illiterate males from India scored 13.2 and 11.3 years. Some of 

these scores are quite close to white norms, but again, it is un-

clear how well whites totally deprived of education would score. 

The results using primitive subjects will not be discussed 

in detail. In general, primitive adults do not come up to white 

norms. Negritos and East Indian aboriginals appear to make the 

poorest showing with TAs for adult male subjects ranging from 

7 to 9.5 years in the 13 groups investigated (Porteus, 1937; 
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Ray, 1953; Vicary, 1938). Only one group of adult female Ncgritos 

was investigated. These subjects had a mean TA of 6-1/2 (Porteus, 

1937). The other primitive adults tested with the Porteus include 

Australian aborigines, African Bantu, and non-Negrito East Asi

atics and Pacific Islanders (DuBois, 1944; Fry & Pulleine, 1931; 

Gregor E l1cPherson, 1963; Piddington & Piddington, 1932; Porteus, 

1931, 1937; Porteus, Bochner, et al., 1967; Porteus & David, 1966; 

Porteus & Gregor, 1963). In general, these subjects obtain maze 

TAs of 10 .to 12 for males and 7 to 9 for females. There are a few 

exceptions to this rule that can be almost entirely accounted for 

by the method of test administration or subject selection employed 

in the studies. 

The test results of 10 groups of Australian aborigine chil

dren have been published (David, 1967; David & Bochner, 1967a; 

Piddington & Piddington, 1932; Porteus, 1931, 1937; Porteus & 

David, l96G; Porteus & Gregor, 1963). Five of the 10 groups had 

average scores on the mazes; the other 5 were below average. It 

is interesting to note that 4 of the 5 groups scoring below aver

age were composed of part-white subjects. 

The question of the effect of education and acculturation on 

the Maze test results of primitive subjects is complex and cannot 

be answered on the basis of the information currently available. 

The authors usually did not report background information 

necessary for an analysis in this area. 

Test Age Conclusions 

1. Maze test results have been reported for Portugese, 

Japanese, Chinese, and part-Hawaiian school children 
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from Hawaii, as well as for American Indian, Dutch, 

American Ne~ro, Chinese, African, Formosan and 

Australian aborigine cltildren. Of these groups, only 

the Portugese children from Hawaii appear to be below 

white norms in Porteus performance. Viewed together, 

the results for the African and American Negro sub

jects suggest that Negro children may be below white 

norms in Porteus performance, but further research is 

needed to establish this finding. 

2. Research with nonprimitive adults has been inadequate 

to determine whether or not racial group differences 

exist. 

3. Primitive adults in general test below white nor·ms 

Q-Score 

with Negritos and East Indian aboriginals obtaining 

the lowest scores. Sex differences in TA appear to 

be quite marked among primitive adults. 

There is no real evidence that ethnic group membership 

affects Porteus Maze Q-score, but the studies done in this area 

are few and their results generally unclear. Two studies give 

Q-score results for Negro subjects (Grajales, 1945; Peters & 

Jones, 1951). The subjects in both of these studies were highly 

selected. Grajales tested institutionalized delinquents, and 

Peters and Jones tested hospitalized schizophrenics, whose re

sults are further obscured because their Q-scores were not re

ported in standard fashi6n. The 25 Negro subjects in the study 

by Grajales (1945) obtained a mean Q-score of 49.12 points 
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( SD=l9. 3 2), which was 11. 7 5 points lower than the mean of the 55 

white subjects. This difference may reflect ethnic differences 

in the variables affecting institutionalization rather than 

ethnic differences in Q-scorc. There was no white control group 

in the study by Peters and Jones (1951). Their 20 Negro subjects 

had a mean Q-score of 4.7 per maze, but the number of mazes ad

ministered to each subject is unknown, making total Q-score un

determinable. On the basis of the available studies, it is 

impossible to determine whether the Q-scorcs of Negroes differ 

from those of whites. 

Roberts and Lrikson (1968) reported a study in which the 

Q-scores of a subgroup of 30 Spanish-Ameroican institutionalized 

delinquents did not differ from the scores of the total group 

of delinquents made up of the 20 Spanish-Americans, 10 Anglo-

Americans, 5 Navajo Indians, and 5 Negroes. While they cannot 

be assumed to apply to Spanish-Americans as a whole, these re

sults certainly do not constitute evidence for national group 

differences. 

Porteus has published two studies on Q-score within the 

various national groups represented 1n Hawaii (Porteus, 1945, 

1961). In his 1961 study, he found significant Q-score differ

ences between Chinese, Japanese, and part-Hawaiian tenth grade 

students. The Chinese scored significantly lower (mean 

Q-score=20.07) and the part-Hawaiians scored significantly 

higher (mean Q-score=30.77) than the Japanese (mean Q-score= 

26.45). In his 1945 study, the Q-score reported for a group of 

part-Hawaiian high school students was unusually low, 13.66 for 

males and 15.82 for females, much lower than the scores reported 
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tor any of his 1961 subjects, while his Japanese and Chinese 

subjects scored 21.11 and 22.3 respectively and another group of 

part-Hawaiians scored 29.5. Thus, the group differences found 

are inconsistent. A group of illiterate Filipino plantation 

workers from the same 19lf5 study who had difficulty understanding 

the test 1nstructions obta1ncd a mean Q-score of 46.38, but this 

high score was probably more the result of incomprehension and 

unfamiliarity with pencil-and-paper tasks than of nation group 

membership. 

Two investigations of Australian aborigine Q-score perform

ance (Porteus t David, 1966; Porteus & Gregor, 1963) indicate 

that these people do, in fact, obtain higher Q-scores than other 

~ tested groups. A group of 27 full-blooded and half-caste adoles

cent aborigines had a mean Q-score of 36. A group of 26 adult 

male full-blooded aborigines scored 51.69 and a similar group of 

23 scored 39.13. Again, these results may have been due to in-

comprehension and unfamiliarity with the test materials although 

this is less likely to be true of the adolescent group, who had 

considerable contact with whites. 

Q-Score Conclusion 

There is no consistent evidence that members of one ethnic 

or national group obtain different Q-scores from those of other 

groups, except in the case of Australian aborigines whose scores 

are considerably higher than those of other groups, and even 

this finding may be due to unfamiliarity with paper-and-pencil 

tasks. 
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Test Age 

Studies involving sex, age, socio-economic status and educa

tion were examined to assess the degree of relationship between 

these variables and Maze TA. Of these variables, sex produced 

the most clear-cut and consistent differences in TA. Out of 94 

pairs of comparable male and female groups reported in the 

literature, involving well over 5,000 subjects, the mean TAwas 

higher among the males for 83 of the pairs and higher among fe

males for the r·emainin.r; 11 (Arthur) l933a; DuBois, 19 114; Fry & 

Pulleine, 1931; Gruetzow & Brozek, 1946; Jensen, 1966; Joseph & 

Murray, 1951; Loranger & Hisiak, 1960; Louttit, 1931; Louttit & 

Stackman, 1936; O'Shea, et al., 1942; Phillips, et al., 1948; 

Porteus, 1919, 1931, 1937, 1955, 1957, 1961; Porteus & Babcock, 

1926; Porteus s David, 1966; Porteus & Gregor, 1963; Sparlins, 

1941; Vernon, J937; Weiscnburg, Roe & McBride, 1936; Zeckel & 

VanDerKolk, 1939, Zubin, et al., 1961). 

Although there is little doubt of male superiority in 

Porteus TA among primitive adults and children of all cultures in

vestigated, the superiority of adult males in the Western culture 

is questionable. Mean TAs for 8 pairs of primitive adult male and 

female groups have been reported in the literature and in every 

case the males scored higher than the females (DuBois, 1944; 

Fry & Pulleine, 1931; Porteus 1931, 1937; Porteus & David, 1966; 

Porteus & Gregor, 1963). The average difference in score be

tween adult primitive males and females is 2.5 years of TA. 

Mean TAs for 13 pairs of primitive male and female groups 
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of children are available and in 12 of these pairs the boys 

scored higher than the girls (Joseph & Murray) 1951; Porteus) 

1937; Sparling, 1941). The exception was among 5 to 7 year-old

Carolinian children from Saipan in the study Ly Joseph and 

Murray. In this afe ~roup, the eirls obtained the hiEher mean 

score. Among nonprimi t i vc lt/es tern children, 6 5 pairs of groups 

have been studied and the boys obtained higher mean TA scores 1n 

58 of these groups (Arthur, 1933a; Louttit, 1931; Lc;>Uttit & 

Stackman, 1936; Phillips, ct al., 1948; Porteus, 1919, 1955, 1961; 

Portcus & Babcock, 1926; Zeckcl & VanDerKolk, 1939). Most of 

the pairs of groups in which the girls obtained higher scores con

sisted of adolescents. Even among adolescents, however, the male 

subjects still appear to be superior. Out of 26 pairs of adoles

cent groups (age 12 - 19) the males obtained higher mQan scores 

in 20 of the pairs of groups. The mean difference in TA be-

tween girls and boys amounts to roughly one-half year for subjects 

under 12 and falls b~low .2 years for subjects age 12 to 14 when 

the results of all studies are averaged. 

Western adults have not been investigated extensively enough 

to determine whether or not male maze test superiority is univer

sal. Out of eight pairs of groups, the males scored higher in 

only five (Gruetzow & Brozek, 1946; Jensen, 1966; Loranger & 

Misiak, 1960; O'Shea, et al., 1942; Porteus, 1957; Weisenburg, 

Roe & McBride, 1936; Zubin, et al., 1961). 

There is some indication that age, among adults, is negative

ly related to TA. Out of a total of 18 groups reported in the 

literature, TA and age vle:re negatively related in 13 (Aaronson, 
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1957; Frost, 1965; hcston & Cunnell, 1941; Jensen, 1966; Loranger 

& Misiak, 1960; Portcus, Bochner, et al., 1967; Porteus S David, 

1966; Shakow & Millard, 1935; Small, 1954; Smith, 1960; Sterne, 

1969; Weisenburg, Roe, and McBride, 1936; Zubin, et al., 1961). 

Out of 27 groups investigated for the effect of socio

economic status on Maze TA, data indicated that lower class sub

jects obtain lower TA scores in 21 of these groups (Berry & 

Porteus, 1920; Havighurst & Janke, 1944; Peterson & Telford, 

1930; Portcus, 1919; Weintraub, 1968; Weisenburg, Roe & McBride, 

1936). This constitutes reasonably clear evidence of a relati.on

ship between social cJass and TA. 

The remaining variable examined was education. Out of n1ne 

adult groups investigated, six gave evidence that there is a 

positive relationship between years of schooling and Portcus TA 

(Jensen, 1966; Loranger & Misiak, 1960; Shakow & Millard, 1935; 

Weisenburg, Roe and McBride, 1936; Zubin, et al., 1961). This 

is not sufficient evidence of a relationship between Porteus TA 

and education. 

Test Age Conclusions 

1. Among primitive adults and children of all backerounds, 

males obtain higher Maze TAs than do females. 

2. ~ale superiority in Maze performance has not been con

clusively deoonstrated a7,ong \·iestePn adults. 

3. There is some evidence that age, a.Inong adults, may be 

negatively related to TA. This relationship is only 

weakly indicated in the literature and requires further 

investigation. 
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4. There appears to be a relationship between Maze TA and 

socio-economic status with individuals of lower social 

class obtaining lower scores. 

5. There is, at the present time, no basis for assuming 

that a relationship exists between education and TA 

among adults. 

Q-Score 

Data are available for the assessment of the r~lationships 

between Q-score and sex, age, and social class. Of these rela

tionships, sex and Q-score have been the most extensively 

investigated. 

Nineteen pa1rs of comparable male and female groups have been 

reported in the Q-score literature (Foulds, 1951; Porteus, 1942, 

1945, 1955, 1961; Purcell, et al., 1962; Sanderson, 1945). In 10 

comparisons, females scored higher than males. In the other 9 

comparisons, the males obtained the higher Q-scores. Three of 

these pairs of groups were made up of adult subjects. In ~ of 

these adult pairs, the females obtained the highest scores, and 

in the remaining pair, the males scored higher. The remaining 16 

pairs of groups were adolescents or children and were evenly split 

with respect to Q-score; the males obtaining the higher scores 

for half of the pairs and the females obtaining the higher scores 

for the other half. The data indicate that there is no sex 

difference with respect to Q-score, at least among relatively 

young subjects. 

An interesting finding has appeared with respect to the 

relationship between Q-score and age among children and adolescents. 
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The subjects on which this finding is based range front about 10 

through 17 years. The data indicate that the younger subjects 

obtain the higher Q-scores. Out of nine comparisons of older 

with younger normal subjects, the younger subjects scored higher 

in eight (Portcus, 1955; Sanderson, 1945; Weintraub, 1968). 

This finding was not substantiated among the delinquents and 

emotionally disturbed children reported in the literature. Out 

of five comparisons, the younger group scored higher in only one 

(Grajales, 1945; Weintraub, 1968). Out of two comparisons among 

young adults, the younger group scored higher in one (Foulds, 

1951; Schalling & Rosen, 1968). 

One study (Weintraub, 19C8) reported data relevant to the 

relationship between Q-score and social class. The subjects in 

this study were divided into three groups on the basis of emo

tional adjustment. Within each of these groups the lower class 

subjects obtained higher Q-scores than did the middle class 

subjects. However, the difference was significant within only 

one of these groups. 

Q-scores of illiterate subjects, totally deprived of formal 

education, have been found to be quite high (Porteus, 1945; 

Porteus & Gregor, 1963). 

Q-score Conclusions 

1. Q-score appears to be unrelated to sex. 

2. For normal subjects, age 10 to 17 years, there appears 

to be a relationship between Q-score and age such that 

younger subjects obtain higher scores. 
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3. The only study pertaining to the relationship between 

social class and Q-score suggests a tendency for lower 

class subjects to obtain higher Q-scores than middle 

class subjects. 

Physical Disorders 

Test Age 

A few studies have concerned themselves with the effects of 

physical disease or physical disability upon Maze test performance. 

Phillips, Bcrman,and Hanson (1948) compared 52 children who had 

previously been ill Hith polio with a eroup of 52 normal children 

matched on the basis of age, sex, and intelligence prior to the 

onset of the disease. The control subjects scored significantly 

higher on TQ than the polio subjects. However, when subjects 

were broken down into two age grouns, a young group aged 6 to 

8 (N=W) and an older group aged 9 to 18 (N=32), the differences 

in TQ were significant only for the younger group. Although the 

mean TQs for all the groups in this study were in the average 

range, the young control subjects had unusually high TQs (M=l35.9). 

All the other groups scored above average in TQ, but not to such 

a great extent. Because the significant findings are due to the 

performance of an apparently atypical group, little weight can be 

given to the results of this study. 

Waite and Neilson (1919) studied the effects of hookworm in-

festation on children in Australia. Hookworm infestation is re-

ported to produce anemia and toxemia and the authors hypothesized 

that it would therefore interfere with development. Subjects were 
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llG children who were free from hookworm, 65 who were classified 

as having a light infestation, and 159 who were classified as 

having a heavy infestation. The Maze test was administered in a 

modified fashion making it relatively easy. No tests of signifi-

cance were computed in the study which reported that the hooklvorrr.-

free childrc11 generally scored higher than those infested with 

the disease. The authors assumed that the hookworm infestation 

produced the retardation in performance and did not consider the 

possibility that children of low intelligence may be more likely 

to be hookworm infested. 

Three articles report investigations of the Maze test per-

formance of deaf and dumb children (Porteus, 1917, 1918; Zeckel 

& VanDerKolk, 1939). Of seven groups of apparently non-retarded 

deaf children, five were below average in Porteus TA and two gave 

avet>age performances. The study by Zeckel and Van Der Kolk Has 

the most carefully designed of the three, employing matched con-

trols for each of the deaf groups. In their study, each of the 

four deaf groups gave poorer performances than their respective 

control groups, while the control groups generally obtained aver-

age scores. 

Test Age Conclusion 

TA findings in the area of physical disorders are largely 

inconclusive. There is some suggestion of a deficit in TA among 

deaf and dumb children. 

Q-score 

No Q-score studies have been reported in which the performance 

of normal subjects and physically diseased or disabled subjects 

can be compared. 
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ChlorpromA 7.ine, Otl1er Dru ~s and Vitamin 8 

Tes-t:_ Age 

There are eight studies ln the literature investigating the 

effects of chlorpromazine on Maze perfo~nance. At first glance, 

these studies seem equally distributed with four reporting a 

decrement in Maze performance under chlorpromazine (Helper, et al., 

1963; Porteus, 1957; Porteus & Barclay, 1957; Porteus & Ching, 1959), 

and four reportinz no drug effect on Maze score (Aaronson, 1963; 

Grygier & Waters, 1958; Judson & MacCasland, 1960; Petrie & LeBeau, 

1956). There are, however, flaws in three of the studies giving 

negative results that would tend to cast doubt on the validity of 

their findings, and the remaining negative study reported group 

differences in the expected direction which failed to reach sig

nificance. 

Petrie and LeBeau (1956) made no attempt to control for prac

tice either by using different forms of the Maze test or by using 

a control group. Aaronson (1963) used no control group and it is 

unlikely that he used alternate forms ·of the test. In both of 

these studies, the Maze test was reapplied after a relatively 

short period of drug administration. Petrie and LeBeau (1956) 

tested after 9 days on the drug and Aaronson after 2 weeks. While 

2 weeks may be barely adequate, 9 days is generally considered 

insufficient for studies of this type of drug. Porteus (1965) 

recommends 6 weeks. 

The only fault that casts doubt on the findings in the other

wise carefully executed study by Grygier and Waters (1958) is that 

the nature of the maze test employed is not at all clear. The 
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authors state that they used "a simple perceptual maze test 11 that 

was "an adaptation of the Porteus l1azes". There is no way to de

termine how this inadequately described adaptation resembles the 

original. 

Of the five groups of subjects involved in studies where 

practice was controlled, and the Mazes were administered in un

modified form, all five showed a decrease in mean TA following 

chlorpromazine administration. The mean of the reported decreases 

amounts to approximately 1-1/2 years of TA. 

Five other studies of drug effect on the Mazes have been 

done, each investigating a different drug: butyrophenones, LSD-25, 

methylphenidate (Ritalin), dexedrine and L-dopa. No differential 

effect was found between two different butyrophenone compounds in 

a study by Aaronson (1963). Aronson and Klee (1960) found signif-

,.. icant differences in TA two hours following drug administration 

r 

,. 

between a control group, a group given 75 meg of LSD and a 

group given 100 meg of LSD. Their scores were 16.27 (N=34), 

15.21 (N=28) and 14.25 (N=6) years of TA respectively. Conners 

and Eisenberg (1963) found a significant difference in TA be

tween a group of emotionally disturbed children given Ritalin for 

10 days and a comparable control group given a placebo for the 

same period of time, suggesting that Ritalin has a facilitating 

effect on Maze performance among subjects of this type. The 

facilitating effect appeared to be greatest for children of 

lower intelligence. No significant difference was observed be

tween the experimental and control groups of high intelligence. 

Conners and Eisenberg, in a personal communication with Porteus 
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(Porteus, 1965), also report a facilitating effect on Maze per

formance associated with dexedrine. A preliminary report Ci·!eier 

& Martin, 1970) suggests that the drug L-dopa may have a facili

tating effect on the Maze performance of parkinsonian patients. 

Two studies have attempted to demonstrate the effects of 

Vitamin B deficiency upon Maze performance (Gruetzow & Brozek, 

1946; O'Shea, et al., 1942). O'Shea et al.,compared four ex

perimental subjects deprived of Vitamin B and four controls. An 

idiosyncratic method of scoring the Mazes was used. Several 

other intellectual and motor tests were also administered. It 

was reported that Maze scores were impaired by Vitamin B complex 

deficiency and improved after therapy; however, none of the re

maining test scores were affected by the Vitamin deficiency or 

therapy. Unfortunately, the results were confused by the unde

fined Porteus scoring, the extremely small sample size, and 

inadequate controls for practice effects on the Mazes. 

Gruetzo'>I andBrozek ( 19 4 6) attempted to replicate these findings 

with eight subjects and found no significant changes in Maze 

scores. However, they,too,used an idiosyncratic scoring method 

and failed to take practice effects into account. 

At present there is no convincing evidence that Vitamin B 

complex deficiency affects Maze performance, but a well designed 

study might well demonstrate such effects. 

Leibowitz (1966) reports the Maze scores of drug addicts, 

but his findings do not necessarily relate to the effects of the 

drugs themselves. 
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Conclusions 

Evidence published to date suggests that chlorpromazine 

produces a deficit 1n TA of about 1-1/2 years. Studies 

failing to demonstrate this effect were of faulty design. 

Further research is needed before this conclusion can be 

considered established. 

2. It vwuld appear that drugs other than chlorpromazine may 

affect Maze performance. LSD was found to_ interfere 

with Haze performance, and Ritalin was found to facilitate 

Maze perfo~nance, at least in emotionally disturbed 

children of low intelligence. 

3. What little research has been done with Vitamin B and 

drug addiction is inconclusive. 

4. A great deal more work needs to be done in the area of 

drug effect on maze TA before test results of subjects 

taking drugs can be interpreted with any confidence. 

Q-Score 

Two studies report Q-score results with chlorpromazine. 

Helper et al., (1963) report a decline in Q-score associated with 

the administration of chlorpromazine falling just short of sig

nificance (p=.07), and a significant increase in Q-score follow

ing chlorpromazine removal (p=.OS). Aaronson (1963) reports a 

nearly significant Q-score reduction in one of his experimental 

groups with the introduction of chlorpromazine, and a signifi

cant overall reduction for both groups combined. 

While the results of the study by Helper, et al., (1963) are 

suggestive of an improvement in Q-score associated with chlorpro

mazine, Aaronson's study is complicated by the possibility that 
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he failed to control for practice. Since Q-score tends to decrease 

with repeated application of the Maze test, it is possivle that 

the observed change in Q-score was due to practice r~tner than the 

effect of the drug. Aaronson (1963) also investigated the dif

ferential effect of two butyrophenones on Q-score and found no 

difference. 

Two studies (LeiboHitz, 1966; Schalling & Rosen, 1968) re

port Q-scorcs of alcoholics and drug addicts, but their findings 

do not necessarily relate to the effects of the drugs themselves. 

Q-Score Conclusion 

Sufficient evidence of a drug effect on Q-score is available 

to warrant further investigation into the existence and nature 

of the effect. 
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Chapter V 

Interpretation and Validity 

.. 
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Interpretation and Validity 

Planning Ca~i ty 

Test Age 

The Maze test was originally developed to test planning 

capacity of retarded children. Si11cc the test's introduction in 

1915, surprisingly little work has been done to evaluate its 

validity as a measure of planning ability. Probably tlte chief 

reason so little work has been done is that it is ~ery difficult 

to set up an adequate criterion of planning ability aeainst 

which to evaluate the Maze test. 

A second reason is that the test itself is unquestionably 

face valid. It is necessary, in tracing through a maze, to de-

cide in advance which direction to push the pencil at each 

choice point. To do this successfully, the subject must survey 

the entire maze, identify the various alternative routes open to 

him, evaluate the alternatives, and act according to his evalua-

tion. It would appear to be virtually impossible to successful-

ly work through the entire series of mazes in any other manner, 

and it is probably generally agreed that this procedure closely 

approximates "planning". 

There are only two studies in the literature that attempt 

to validate the Maze test as a measure of planning ability 

(Porteus, 1920; Small, 1954). The subjects in the study by 

Porteus were 38 male and 44 female institutionalized retardates, 

age 15 to 30 years. These subjects were rated on a 4-point 

scale for lack of planning capacity by the school department 

principal at the institution (familiar to readers of the early 
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Maze literature 2.s Vineland's ubiquitous !-irs. ;;ash). 1\mong the 

male subjects, planning capacity correlated .66 with Porteus TA, 

and among the female subjects the correlation was .75. For the 

purposes of this study, planning capacity was defined as ~he 

ability to master a new task or job. 

These same subjects were also rated for a trait labeled ''ir

resolute'', defined as the lack of ability to make independent 

decisions .. This trait, as defined in this study, sounds as though 

it would be closely related to planning ability. The correlation 

betvJcen irresolute and Haze TA among the males vJas • 59 and among 

the females it was .69. This study indicates that traits that 

appear to be related to planning ability produce highly signifi

cant correlations with Porteus !v!aze TA . 

Porteus also found highly significant correlations between 

these two traits and Binet MA in the same two groups of subjects. 

The actual values of the correlations between the Binet and planning 

capacity were conspicuously lacking, but these values were reported 

for "irresolute" as .69 and .74 for the male and female subjects 

respectively. This findine argues against Porteus' claims that 

his test measures planning capacity while the Binet does not. 

Small (1954) investigated the relationship between Maze TA and 

three measures of planning, independent of intelligence test scores, 

in a group of 162 nonpsychiatric Veterans Administration Hospital 

patients during the recovery period of their illness. The measures 

of planning used were three self-administered scales designed for 

this study. One scale was made up of MMPI items considered to re

flect planfulness (scale AB); the second scale contained state

ments about everyday activities which were felt to be related to 
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planning (scale PS); and on the third scale, subjects were asked 

to rate themselves on a 6-point basis for the amount of planning 

done in everyday life (Self Rating Scale). Superficially, these 

scales would appear to be more clos0ly related to the extent that 

subjects are in the habit of making plans rather than to the ex-

tent that they are capable of making plans. The correlations be-

tween Maze TA and the three planning scales, uncorrected for 

intelligence, were -.22, .38, and -.28 respectively. Because 

scale AB and the self-rating scale are negatively related to 

planning, these correlations indicate a positive relationship 

between the Portcus c1nd planning; significant, in each case, be-

yond the .01 level of confidence. The three planning scales were 

also significantly correlated with each other. Partialling out 

verbal and nonverbal IQ (as measured by the SRA verbal and non-

verbal forms) had virtually no effect on the correlations be-

tween Maze TA and the three planning scales indicating that the 

Mazes ~re related to planning independent of intelligence in this 

study. 

Test Age Conclusions 

1. These two studies, viewed conjointly, suggest that the 

Porteus Mazes are measures of planning to a certain ex-

tent, even with intelligence ruled out. 

2. Two studies are inadequate to test the validity of claims 

that have been repeatedly made by Porteus and accepted by 

psychologists for the past 55 years. A great deal more 

work is needed in this area. It would be particularly 

valuable to devise additional, perhaps more meaningful, 

criteria against which to validate the test. 
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Test Age 

By far, the intelligence test most extensively correlated 

with Maze TA has been the Binet. Fifty-two separate correlat1.ons 

involving a total of over 3,000 subjects have been reported in 

the literature, (Arnold, 1951; Brill, 1937; Cornell & Lowden, 

1923; Cunningham, 1916; Earle & Milner, 1929; Ebert & Simmons, 

1943; Gaw, l925b; Louttit E Stackman, 1936; Michaels E Schilling, 

l936a; Morgenthau, 1922; Porteus, 1918, 1919, 1923; Porteus, 

Dewey & Bernreuter, 1930; Porteus & Kepner, 1944; Ross, 1921; 

Satter & McGee, 1954; Shakow & Millard, 1935; Sparling, 1941; 

Vernon, 1937; Weisenberg, et al., 1936; Worthington, 1926). These 

correlations range from +.10 to +.83. In eight of the reported 

correlations, no correction was made for the age of the subjects. 

Since both the Binet MA and Maze TA are strongly related to age 

in young subjects, failure to correct for age artificially inflates 

the correlation between these two tests. In general, the wider the 

range in age of the subjects, the greater the artificial inflation 

in correlation. The correlations not corrected for age range from 

.59 to .83 with a mean of .73. Two studies (Morgenthau, 1922; Ross, 

1921) did not report whether or not age was corrected in their 

correlations. 

The remaining correlations between the Binet and the Maze test 

were all corrected for age by using subjects over 14, by correlating 

IQ with TQ or by using subjects all of the same age. These 42 age

corrected correlations involve over 2,000 subjects and range from 

+.10 to +.75. The mean of all the published age-corrected correl

ations was +.50 (using the Z Score conversion method of calculation). 
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The correlations with the Bi11et seem to te fairly typical of 

most of the correlations found in the literature between intelli

gence tests and the Maze test. Four separate correlations with the 

Mazes have been reported for the Raven's Proeressive Matrices, the 

WAIS Performance IQ, six for the WAIS or Wechsler Full Scale IQ, 

and four have been reported for the Goodenough Draw-A-Man (Docter, 

1960b; Gibbens, 1958; Leiter, 1959; Loranger & Misiak, 1959, 1960; 

Peterson & Telford, 1930; Satter, 1955; Satter & Mc~ee, 1954; Sterne~ 

1969; Tizard, et al., 1950; Tobias & Grelick, 1962; Weisenburg, et 

al., 1936). All these correlations have been within the range re

ported for the Binet, and the means of reported correlations for 

each of these tests do not differ significantly from .50. 

Individual correlations for a number of other measures of 

intelligence have been reported which are also consistent with the 

results reported for the Binet (Bennett, 1956; David & Bochner, 

l967b; Dentler & Mackler, 1962; Earle & Milner, 1929; Gibbens, 

1958; Gregor & McPherson, 1963; Leiter, 1959; Loranger & Misiak, 

1959, 1960; Peterson & Telford, 1930; Porteus, 1919; Porteus, 

Dewey & Bernreuter, 1930; Shakow & Millard, 1935; Small, 1954; 

Tizard, et al., 1950; Tobias & Gorelick, 1962; Weisenburg, et al., 

1936). Only atypical findings will be discussed. 

Gaw (1925b) reported correlations between Maze TA and each of 

a battery of 13 nonverbal IQ tests for 100 school children, age 13 

years. Separate correlations were reported by sex. Of 26 corre

lations, 22 were below +.20 and 4 of these were negative. Compared 

to other studies, Gaw's results appear to be unusual. She used, 
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among other tests, formbo~rd tests, object assembly tests, Knox 

cubes, the Healy Picture Completion II, a digit symbol test, and 

a block design test. These tests or very similar tests have been 

correlated with the Mazes in other studies (Earle & Milner, 1929; 

Loranger & Misiak, 1959, 1960; Peterson & Telford, 1930; Porteus, 

1919; Porteus, Dewey & Bernreuter, 1930; Roberts & Alcuaz, unpub

lished data; Satter, 1955; Shakow & Millard, 1935; Tizard, et al., 

1950; Tobias & Gorelick, 1962), and of the 28 reported correlations, 

only one (Earle & Milner, 1929) was below +.20. It is difficult 

to imagine why Gaw's correlations were so consistently low, especi

ally when the correlations she reported between the Binet and the 

Maze test were comparable to other reported correlations between 

these two tests. 

Earle and Milner (1929) replicated Gaw's study using the 

Mazes and five of the other tests used by Gaw with a comparable 

group of subjects, London school children of age 13. These in

vestigators found correlations between the Maze test and other 

tests that were substantially higher than Gaw's. They reported 

a correlation of .14 between a formboard test and Maze TA among 

their 137 female subjects. The remaining 9 correlations for the 

female and 113 male subjects ranged from .23 to .39 which is more 

in accord with results from other studies. 

Arnold (1951) reported some unusually hi~h correlations be

tween the Binet, a modification of the Leiter International Per

formance Scale and a modification of the Maze test, ranging from 

.78 to .89 for three groups of subjects. Although her correla

tions were not corrected for age, it was possible to make an age 

correction because the author included a table of individual 
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subject IQs on each test. Tl1is resulted in a drastic reduction 

to unusuaJ.ly low Binet-Maze correlations of .02 for a group of 

25 feeble-minded children, the lowest ever reported between these 

two tests, and .12 for 25 normal children. The Binet was not ad

ministered to the third grOup, 25 cerebral palsied children, 

because they were unable to take it. The age-corrected correla

tions between Maze and Leiter IQ were .48, .33, and .82 for the 

feeble-minded, normal, and cerebral palsied groups_, respectively. 

It is difficult to resolve the differences between the raw data 

and the reported correlations in this study; therefore, the find

ings cannot be given much weight. 

Another unusually low correlation between Maze score and IQ 

was found in a study by Erikson and Roberts (1971). These inves

tigators used scores from three different IQ tests, the WISC, the 

WAIS, and the Binet for different subgroups of their sample of 40 

delinquent boys and obtained a correlation of .03 between IQ and 

Maze TQ. Two other studies are available that used similar com

binations of different IQ tests with different subjects and re

ported the correlation of the resultant IQ scores with the Mazes. 

Docter (1960a) found a correlation of .11 between the Maze test 

and IQs from the WISC, California Test of Mental Maturity, and 

the WechslPr-Bellevue I, which is also quite low. Weintraub 

(1968), however, reported a correlation of .41 between Maze TQ 

and IQs from the WISC, the Binet and the Large-Thorndike. It is 

difficult to rationalize these findings. 

Of all types of intelligence tests, the most consistently 

low correlations with the Porteus are obtained with vocabulary 
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tests. Correlations between the Porteus and var1ous vocabulary 

tests for five groups made up of a total of 411 subjects ranged 

from -.07 to +.34 with a mean r of +.13 (Bennett, 1956; Roberts & 

Alcuaz, unpublished data~ Tizard, et al., 1950; Weisenberg, et al., 

1936). It may well be that the Maze test and tests of vocabulary 

are measuring two different aspects of intelligence. A factor 

analytic study could prove valuable on this point. 

Verbal intellir,encc batteries, such as the WAIS verbal 

section, appear to fall between vocabulary tests and other tests 

of intelligence ln their degree of relationship with the Porteus. 

There are 16 correlations reported in the literature between 

verbal intelligence and TA involvinq 1806 subjects (Dentler & 

Mackler, 1962; Gibbens, 1958; Jensen, 1966; Leiter, 1959; Roberts 

& Alcuaz, unpublished data; Satter, 1955; Satter & Me Gee, 1954; 

Small, 1954; Tobias & Gorelick, 1962; Weisenburg, et al., 1936). 

The mean of the reported correlations is .29 which, again, is 

significantly less than the correlation of .SO found with the 

Binet. 

Rather clear-cut evidence, of a different sort, that Maze 

TA is related to intelligence comes from the reported test scores 

of 13 groups of institutionalized retardates, all of which are 

well below the score that would be expected for normal subjects 

(Arnold, 1951; Brill, 1937; Cooper, et al., 1967; Doll, et al., 

1932; Herd, 1923, 1930; Michaels & Schilling, 1936a; Porteus, 

1917; Satter & Me Gee, 1954~ Tizard, et al., 1950; Tobias & 

Gorelick, 1962). These studies indicate that subjects of low 

intelligence, as operationally defined by institutionalization 

for mental retardation, obtain low Maze TAs. 
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Achievement and learning can be seen as related to intelli-

gence. The correlational findings with various measures of 

achievement (teacher ratings of achievement, class standing, and 

tests) closely parallel the findings with intelligence tests. 

Twenty-five reported correlations for 20 groups of subjects be-

tween measures of achievement and Maze scores ranged from .18 to 

.60 with a mean of .39 (Berry & Portcus, 1920; David & Bochner, 

1967b; Frost, 1965; Porteus, 1919; Tizard, et al~ 1950; Weisen-

burg, et al., 1936). Correlations between the Mazes and tests of 

learning are quite a bit lower, ranging, for 20 correlations, from 

-.02 to +.46 with a mean of .28 (Helper, et al., 1963; Jensen, 

1960, 1966; Morgenthau, 1922). Eliminating correlations that may 

have been inflated due to the influence of age, the range becomes 

-.02 to +.27 and the mean, .16. Most of the reported correla-

tions are with Jensen's alternation learning in which subjects 

must discover through trial and error, the proper sequence for a 

series of switches and turn them on in order. Other correlations 

are with rote learning tasks such as paired associate learning. 

Test Age Conclusions 

1. Correlations between the Maze test and intelligence tests 

tend to fall in the .3 to .6 range, 

2. Failure to correct for age 1n young subjects tends to in

flate the correlations. 

3. Correlations between vocabulary tests and Porteus scores 

suggest that these measures are relatively independent of 

TA. 

4. Measures of achievement appear to be similar to tests of 
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intelligence in their relationship with the Mazes. 

5. Learning ability, of the types investigated to date, 

does not appear to be highly related to Maze ability. 

Q-score 

Of 13 reported correlations between Q-score and various tests 

of intelligence, 5 were significant beyond the .05 level of con

fidence (3 of these were beyond the .01 level), but in no case 

did the scores on intelligence tests account for more than 18% of 

the total variance in Q-score (Bennett, 1956; Docter, 1960a; 

Docter & Winder, 1954; Erikson & Roberts, 1971; Gibbens, 1958; 

Grajales, 1945; Porteus, 1942; Roberts & Alcuaz, unpublished; 

Schalling & Rosen, 1968; Weintraub, 1968; Wright, 1944). The 

highest correlation reported was -.42 with the Raven's matrices 

for a group of institutionalized delinquents. The lowest corre

lations were .0 with the Shipley-Hartford for a group of hospital 

patients (Bennett, 1956), and, in another study (Erikson & 

Roberts, 1971), .0 with the Binet, WAIS or WISC for a group of 

institutionalized delinquents. The only reported positive corre

lation was found by Bennett (1956) with Shipley Vocabulary. The 

mean correlation over all the available studies is -.21, involving 

just over a thousand subjects. Indications are that there is 

a low order negative correlation between intelligence test scores 

and Q-score. This correlation, because it is small, fails to 

reach significance in many studies, particularly in studies with 

a small sample size. 

In a study of 191 institutionalized delinquents, Gibbens 

(1958) found a correlation of -.20 with a test he labeled 
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"Spatial test." un:tortunately the nature ot this test was not 

described in the article, although it was stated tnat the test is 

a measure of intelligence. ~he results with Gibben's Spatial test 

were not used in calculat1ng the total correlat1on given above. 

lf the Spatial test does 1n fact measure intell1~ence, the results 

are in close agreemen~ w1th the results for other 1ntelligence 

tests. 

Two actct1t1onal articles ment1oned Q-score corre1at1ons, but 

did not g1ve exact f1gures. Craft tl96b), 1n a study involving 67 

subjects, stated, "the high 'Q' score correlated to a highly S1gni

ficant extent w1th low intelligence ••• " He did not say what the 

correlation was. Helper, et al., tl963) reported that the cor

relation between Q-score and each of two rote learning tasks 

tand another measure not relevant to this discussion) was .11 or 

below for 39 subjects, but he d1d not specify which measure gave 

the highest correlation nor what the other correlations were. 

Q-Score Conclus1on 

There is a low order negative correlation between Q-score 

and intelligence test scores, indicat1ng that Q-score is largely, 

but not completely, 1ndepenctent of intell1gence. 

Hrain Damage 

Test Age 

Pre- and postoperative Maze test results have been reported 

for operat1ons involving the frontal lobes, the temporal loDes 

and port1ons of the diencephalon. ln addition, there have been 

some 1nvestigat1ons of the Maze test's relat1onship to other 
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criteria of brain damage, such as psychiatric diagnosis, neurolog

ic s1gns and psychological tests. Most of the studies relevant 

to the effect of brain damage on TA deal with surgically induced 

damage to the frontal lobes in psychiatric patients a.nd in a few 

cases of intractable pain (Crown, 1952; Jones, 1949; King, 1949; 

Landis, 1951; Landis, et al., 1949; Porteus & Kepner, 1944; 

Porteus & Peters, 1947; Robinson, 1946, 1950; Sheer, 1956; Sheer, 

et al., 1952; Smith, 1960; Koskoff, et al., 1948; Landis & Erlick, 

1950; Landis et al., 1950; Malmo, 1948; Medina, et al., 1954; 

Petrie, 1952; Petrie & LeBeau, 1956; Smith & Kinder, 1959; Tow, 

1955; Wittenborn & Mettler, 1951). 

In general, the studies indicate that frontal lobe damage 

results in decreased Maze ability. Losses in TA at the first post

operative testing are reported for 25 of the 28 groups in these 

studies. The difference in TA before and after psychosurgery is 

reported for 26 groups involving a total of 335 subjects. The 

mean postoperative loss for all these groups is 1.5 years of TA. 

The test results reported in these studies are complicated by 

several factors, and the above analysis is a somewhat unrealistic 

over-simplification. The important factors that must be taken in

to consideration are: The effect of practice on Maze TA, the 

length of the interval between the operation and the postoperative 

testing, the locus of the operation within the frontal lobes and 

the mean preoperative TA of the subjects. 

The effect of practice on TA has previously been discussed, 

and it was concluded that TA could be expected to increase by 1.25 

years on the second administration of the test and by an additional 
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0.7 years on the third. Adding the appropriate practice correc

tion to the group losses reported in each study, the mean practice 

corrected postoperative loss in TA becomes 2.3 years, and with 

three studies of somewhat questionable design (Jones, 1949; 

Robinson, 1946, 1950) eliminated from the calculations, the mean 

practice corrected loss is 2.5 years. 

The effect of the length of the postoperative interval on 

loss of TA can be examined through the analysis of studies differ

ing in the length of time elapsed between the operation and the 

first postoperative application of the Maze test. The most exten

sively investigated postoperative intervals are 10 days, 3 to 4 

weeks and 3 months (Crown, 1952; King, 1949; Petrie, 1952; Porteus 

& Kepner, 1944; Porteus & Peters, 1947; Sheer, 1956; Sheer et al., 

1952; Wittenborn & Mettler, 1951). Averaging the results for all 

these studies, the mean losses in TA at the first postoperative 

testing for the three intervals, corrected for practice, are 3.4 

(N=26), 2.7 (N=43), and 2.3 (N=85) years respectively. On the 

basis of these data, it appears that there is an initial sharp 

loss in Maze ability followed by a negatively accelerated partial 

gain which fails, at least in the first 3 months, to bring the 

subjects back up to their preoperative level. 

Further conformation that there is an initial postoperative 

decline in TA followed by a partial recovery can be found in the 

1947 study by Porteus and Peters. The first postoperative test 

was administered to the subjects at irregular intervals owing to 

lack of space and personnel. The authors reported that 16 sub

jects tested within one month after sur·gery lost 2.16 years of TA; 
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21 subjects tested between 1 and 1-1/2 months after surgery lost 

2.10 years, and 18 subjects tested more than 1-1/2 months after 

surgery lost 0.67 years. 

Some investigators reported data relating to the site of 

the frontal lobe operation as well as the length of the post

operative interval (King, 1949; Petrie, 1952; Sheer, et al., 1952). 

The surgery investigated in these studies can be divided into 

anterior and posterior frontal lobe operations (see Figure 1). 

Only surgery explicitly involving these widely separated areas 

will be included in the analysis presented here to avoid, as much 

Insert Figure 1 about here 

as possible, overlap due to surgical error. Portions of the 

frontal lobes between these two areas were undoubtedly included 

in both the anterior and the posterior operations. The first 

postoperative testing was done 10 days, 3 to 4 weeks,and 3 mon~hs 

following frontal lobe surgery in these studies for both the anterior 

and the posterior operations. The mean losses in years of TA, 

corrected for practice, for the anterior operations were 2.7 

(N=l4), 1.3 (N=l3) and 0.9 (N=8) at the three postoperative in

tervals respectively. These losses were 4.6 (N=lO), 3.7 (N=ll), 

and 3.1 (N=32) for the posterior operations. These data indicate 

that the effect of the postoperative interval on losses in TA noted 

above applies to both types of frontal lobe operations, but the 

effect of surgery on TA is more severe following posterior operations., 

Additional information on the relationship between TA and the 

area of the frontal lobes operated can be found in Crown (1952), 

Petrie (1952), Smith (1960) and Smith and Kinder (1959). Crown 



ANTEHIOR · 
OPEF?ATIONS 

- 96 -

_/ 
~~ 

POSTERIOR 
OPERATIONS 

Fig. 1. Lateral view of the left hemisphere of the brain showin~ 
the site of anterior and posterior operations with respect 
to Brodmann's areas. 
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(1952) reported that losses in TA were significantly greater 

following lobotomies performed by a surgeon said to have operated 

in a plane posterior to that of two other surgeons when compared 

to the losses following operations by the other two surgeons. 

Petrie (1952) reported a mean loss in TA for 15 subjects G 

months after an anterior frontal lobe operation which, when 

corrected for practice, amounted to 1.3 years. This finding is 

quite consistent with the pattern of postoperative TA losses 

found for shorter postoperative intervals with anterior frontal 

lobe operations. 

The two articles by Smith (Smith, 1960; Smith E Kinder, 1959) 

concern a follow-up study done 8 years after frontal lobotomies 

were performed. The group from this study with the more posterior 

operation showed a loss of 3.9 years on the 8 years postlobotomy 

test as compared to the first prelobotomy test while the anterior 

group lost 0.2 years of TA. An unoperated control group lost 

0.65 years of TA over the 8 year period, apparently due to aging. 

Again, these results generally agree with results from other 

studies investigating the differential effects of anterior and 

posterior lobotomies. 

The remaining factor that could have influenced the Maze 

test results following frontal lobe sureery is preoperative TA. 

Unfortunately, there are few data avail~ble that relate to this 

question and are not contaminated by other factors which appear 

to be related to postoperative losses in TA. Four pairs of 

groups differing in preoperative mean TA, but matched for other 

variables, are available for comparison (Sheer, 1956; Sheer, 
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et al., 1952). For two of these pairs of groups, tl1e group show

ing the greater postoperative loss in TA obtained the lower pre

operative score. For one pair, the group showing the greater 

postoperative loss in TA obtained the high~r preoperative score. 

For the remaining pair, the postoperative losses were the same 

while the preoperative TAs differed by 4.5 years. On the basis 

of this evidence there does not appear to he any relationship 

between preoperative TA and postoperative loss of TA. 

The permanence of the loss in TA following frontal lobe 

surgery has been of interffit to many investigators. Due to 

faulty experimental design, early investigators concluded that 

the loss in Maze ability lasted only a few months postoperative

ly (King, 1949; Landis, 1951; Landis, et al., 1949; Landis, et 

al., 1950; Petrie, 1352; Sheer, et al., 1952). These investiga

tors all failed to take practice effects into account. The mag

nitude of practice gains could quite easily have offset the post

operative loss in TA. Later studies, more sophisticated in 

design, of which Sheer (1956) is an outstanding example, found 

the loss in Maze test ability to last for at least 3 months. 

Only two long term follow-up studies have been published (Medina, 

et al., 1954; Smith, 1960). Smith's (1960) study indicated a 

permanent decrement in Maze test ability following more posterior 

frontal lobe operations. An 8 year postoperative follow-up study 

by Medina, et al., (1954) failed to give ~nequivocal results. The 

authors reported a loss in Maze score, but were unclear as to 

whether it was a loss in TA or Q-score. Although it is possible 

that losses in Maze ability following anterior frontal lobe 
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operations are recovered over extended periods of time, to date 

there has been no evidence offered that losses following posterior 

frontal lobe operations are ever recovered. 

Two other interesting Maze test findinr,s emerge from the 

literature of frontal lobe operations. The first is a tendency 

for subjects to increase the number of repeated errors made (i.e., 

entrances tHo or more times in succession into the same blind 

alley) following surgery. Petrie (1952), Porteus and Kepner (1944), 

Porteus and Peters (194/) and Tow (1955) all reported increases 

in repeated errors following frontal lobe surgery. Two of these 

authors (Petrie, 1952; Tow, 1955) reported that the increase 

reached significance, while the significance of the increase was 

not tested in the two other studies. Landis and Erlick (1950) 

reported no postoperative increase in repeated errors. 

Three studies (King, 1949; Landis, et al., 1949; Porteus 

& Peters, 1947) reported that a "drop and rise" pattern of Haze 

scores was associated with social recovery among their subjects. 

A "drop and rise" pattern is characterized by a large initial 

postoperative loss in TA followed by a marked improvement in 

score with repeated postoperative testin8. 

Two studies have been done to test the effect on Porteus TA 

of the unilateral removal of temporal lobe tissue in patients 

suffering from temporal lobe epilepsy (Brown, et al., 1956; Meier 

& French, 1966). The study by Brown, et al., involved a total 

of six subjects, three of whom were tested with the Porteus before 

and after surgery. These three subjects showed a significant 

postoperative loss of TA amounting to 4.4 years, after correcting 
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for practice. All tl1ree of the subjects had right hemisphere 

operations. 

The study by Meier and French (1966) was much more extensive 

involvin~ a total of 65 subjects subdivided into four groups accord

ing to the hemisphere operated and the time of postoperative test-

ing. Practice was controlled by usin~ the Vineland Revisior1 pre

operatively and the Extension Series postoperatively. No postoperative! 

chanBe in score was observed in any of the groups tested. 

It is probably safe to conclude that postoperative changes 

in TA following temporal lobe surgery have not been adequately 

demonstrated. The available evidence points to the conclusion 

that such changes in TA do not occur, at least not in epileptic 

subjects. It is likely that this finding applies to normals as 

well. None of the groups of subjects was markedly subnormal in 

preoperative Porteus TA, the lowest scoring group having a mean 

TA of 12.97. This means that the subjects were essentially 

normal with respect to TA prior to the operation and could reason

ably be expected to reflect the effect of extensive temporal lobe 

damage on Porteus Maze ability. 

To date,the greatest mean loss in Porteus Maze TA following 

psychosurgery was reported by Sheer, et al., (1952) for two 

patients who underwent bilateral thalamotomies. These subjects 

lost 4.2 years of TA. Adding a practice correction of .7 (the 

subjects were given two preoperative tests), this loss becomes 

4.9 years. In spite of the magnitude of the postoperative change 

in score, this finding cannot be given much weight because of the 

extremely small N involved. 

Additional evidence that operations in the area of the 
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thalamus result in decreased TA comes from a study by Meier and 

Story (1967) in which subjects with Parkinson's disease were 

given right or left subthalamotomies. The 17 left subthalamot

omy subjects had a non-significant postoperative loss of .85 

years of TA. Practice w~s controlled by use of the Extension 

Series postoperatively. The group of 12 subjects who underwent 

the right-sided sur~ery, however, showed a significant loss of 

3.21 years. This is the first published evidence of any differ

ential effect of laterality on Maze losses following injury to 

the brain. 

One other investigator, Petrie (1952), briefly commented 

on a study of the differential effects of right and left hemis

phere surgery. Two groups of four subjects each underwent 

anterior frontal lobotomies. One group had left-sided surgery 

and the other group had right-sided surgery. Each group sustained 

slight postoperative decreases in TA, but did not differ from each 

other in this respect. Meier and Okayama (1969) found no differ·

ence in TA between 117 right and left hemisphere stroke victims. 

These studies suggest that there is no laterality at cortical 

levels with respect to Porteus Maze ability. The question of the 

effect of laterality on Porteus TA has been almost entirely 

neglected. 

There are a number of other studies that appear to be related 

to the question of the effect of brain damage on TA (Aaronson, 

1957; Bennett, 1956; Doll, 1932; Good, 1957; Meier & Okayama, 

1969; Michaels & Schilling, 1936a; Hyatt, 1951; Satter, 1955; 

Sterne, 1969; Sydow, 1953; Weisenburg & McBride, 1935). These 

studies all involve the relationship of TA to some criterion of 
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brain damap;e such as psychiatric diar:nos:i.s, neurolop;ic sip;ns or 

psychological tests purported to measure brain damage. The re

sults are inconsistent. The Maze test appears to be related to 

the criterion in some studies, but not in others. ~his 1s not 

surpr1s1np; cons1aer~nr, that Maze test an111ty appears to be local-

1Zed to an area ot the bra1n that 1s generally neurologically 

silent. ~he incons~stenc1es can probably oest be exnla1ned as 

d1!terences among the var1ous cr1ter1a in the1r re1at1onsh~P to 

brain carnage 1n p,eneral and tron~al lobe aamap;e in part1cu1ar. 

~ecause of these cons1derat1ons, the bUlk ot the stud1es rnent1onea 

prov1de little 1ns1ght into the relationsh1p ot TA to bra1n injurv. 

~orne 1nterestin~ f1ndin~s were nresentea 1n the art1cle by 

Meier ana Ukayama (l~b~) who 1nvest1gatea stroke v1ct1ms 1n 

Minneso~a ana Japan. These 1nves~1gators round a sign1r1cant 

difference in TA between the ;:s ~ Japanese ana 84 /\rner·1can str·oke 

pa~1ents studied, tne Japanese avera~e ap~rox1mat1np, that or the 

general populat1on ot normals ana the funerican average show1ng 

cons1aerable aer1c1encv. No difference in ape or the locus of 

cerebral involvement could be found that would account for the 

observed difference in scores. On the basis of these results it 

must be assumed that either the Japanese subiects were sunerior 

in TA to the Americans prior to the stroke or that the Americans 

suffered greater losses as a result of the stroke 

The only cross cultural Porteus ~aze data available comnaring 

Japanese with American subjects (Porteus, 1~37, 1939a, 1950, 1961; 

Porteus 6 Babcock, l~2o) are based on the test results of children 

and do not indicate differences in performance in favor of 

either nat1onality. Only one study nas been publ1shed w1tn 
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information relating to the possibility of a cross cultural 

difference in the effect of brain damage on Porteus TA. Individ

ual results for five Japanese frontal lobotomy subjects were re

ported by Porteus and Kepner (1944). Correcting their data for 

practice by subtracting 1.25 years from each postoperative score, 

four of the subjects appear to have definitely declined in TA. 

The fifth subject was reported to have had an inadequate opera

tion according to postoperative X-rays. No other information on 

the reaction of Japanese subjects to cerebral injury is available. 

This evidence, albeit scanty, does not indicate a difference in 

response to frontal lobe injury among the Japanese. Thus, the 

available evidence argues against both possible interpretations 

of Meier and Okayama's results and the explanation for their 

findings will have to await further investigation. In a pilot 

study by Meier reported in this same article, it was found that 

when the Porteus was admi11istered to American subjects approxi

mately 2 days after hospitalization for a stroke, TAwas positiv

ely related to subsequent neurological improvement assessed 10 

days and 1 year following the stroke. 

Good, (1957) reported results for the only available study 

of the effect of shock treatment on TA. Unfortunately, practice 

was not adequately controlled in this study, and the results 

were further confounded by inconsistent use of the Extension 

Series. Correcting for practice as best as possible, it appears 

that a group of 18 subjects judged "improved" following a course 

of regressive shock treatment showed no change in TA on a 2 to 3 

week post-shock testing or on a 3 month to 1 year follow-up 

testing, while a group of 9 "unimproved" subjects lost about 
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a year of TA on the immediate post-shock testing and lost an 

additional half year on the follow-up testing. 

~·es!_~l3e <::.?~C-~~~io~-

1. There is a postoperative loss in TA within the first 3 

months followin~ frontal lobe surgery, which can be 

estimated to be approximately 2 to 2-1/2 years with prac

tice ruled out. 

2. It appears that there may be a sharp immediate post

operative loss in TA followed by partial, but by no 

means complete, recovery within 3 months postoperatively. 

3. 

4. 

There is a greater loss in TA associated with more pos

terior frontal lobe operations than with more anterior 

ones. 

Evidence of recovery of the TA lost following posterior 

frontal lobe operations has not been reported. 

5. There is some evidence that repeated errors are more likely 

to occur following frontal lobe surgery. 

6. There appears to be some indication that TA losses are 

associated with damage to the thalamus and subthalamus, 

with a possibility that these losses are associated with 

right-sided, rather than left-sided, damage. Further 

investigation is needed in this area. 

7. It is an open question as to which other areas of the 

brain are associated with Maze ability. There has been 

no convincing demonstration of losses in TA following 

damage to areas of the brain other than the frontal lobes 

and certain portions of the diencephalon. However, the 
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research has been inadequate, the temporal lobes. being 

the only other area specifically studied. 

8. The Haze test shows sufficient promise as a diagnostic 

instrument, and perhaps even as a prognostic instrument, 

in evaluating certain types of brain damage, to warrant 

further investigation. Inquiry should be directed to 

the Maze test's sensitivity to areas of the brain other 

than the frontal lobes, to the relationship of initial TA 

to subsequent losses and to the relationship of immediate 

post insult TA to recovery from the incapacitating effects 

of brain damage. 

9. The effect of shock treatment on TA should be further 

investigated. 

Q-Score 

There are seven studies relating to the effect of brain sur

gery on Q-score (Brown, et al., 1956; Crown, 1952; KinB, 1949; 

Landis & Erlick, 1950; 11edina, et al., 1954; Porteus & Peters, 1947; 

Sheer, et al., 1952). Four of these studies reported mean pre

and postoperative scores. There were no significant postoperative 

changes in Q-score following either frontal or temporal lobe oper

ations in these four studies. 

King (1949) reported that the analysis of the Q-scores of 

subjects given frontal lobe operations and of unoperated controls 

produced no significant results. Medina, et al., (1954) conducted 

an 8 year postoperative follow-up study of postoperative frontal 

lobotomy effects and reported that their operated subjects gave an 

inferior Maze performance to their control subjects, significant 
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at tne .01 level. The authors were unclear as to whether this 

was a difference in Q-score or TA. Sheer, et al., (1952) report

ed a slight increase postoperatively in the number of pencil lifts 

per maze made by their subjects. The subjects were subdivided 

into five groups according to the type of operation performed. 

Four of the groups had frontal lobe ooerations. Two of these 

showed an increase and two a decrease in the number of pencil 

lifts per maze. The fifth group, thalamotomy subjects, showed an 

increase in pencil lifts per maze. 

There are two additional studies relating to the effect of 

brain damage on Q-score (Bennett, 1956; Sydow, 1953). Sydow 

reported that the Q-score of psychiatric patients diagnosed as 

being brain damaged was significantly elevated in comparison to 

patients diagnosed as psychotic. Bennett found no significant 

relationship between Q-score and Shipley-Hartford CQ, which is 

purported to be an indicator of cerebral dysfunction. 

Q-score Conclusions 

1. On the basis of the available evidence, -there does not 

appear to be any relationship between frontal lobe dam

age and Q-score. 

2. Other areas of the brain have been inadequately studied, 

and, while there is some indication that Q-score may be 

sensitive to certain types of brain damage, it is im

possible at present to determine which types. 
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Test Ar,e 

Studies investir,ating the relationships between work skills 

and Porteus TA have used intellectually retarded subjects almost 

exclusively. A variety of criteria have been used in these inves

tigations, which appear to relate in varying degrees to the abil

ity to perform simple industrial tasks. The criteria include 

handwork ability, woodwork ability, ability to inspect gum boxes, 

and employment versus unemployment. The criteria are often based 

on the opinion of a single rater, whose degree of contamination is 

unclear. Further, most of the studies are not recent and their 

findings are based on out-dated versions of the Maze test. Some 

of the findings are reported as correlations; others as group 

differences in score. Despite all the flaws present in the inves

tigations, the findings strongly suggest a positive relationship 

between TA and work skills that is somewhat greater than the rela

tionship between work skills and intelligence testssuch as the 

Binet. 

In 17 separate investigations of the relationship using 

groups of retarded subjects, all indicate a positive relationship 

between Porteus TA and the criteria of work skills used. (Frost, 

1965; Gambaro & Schell, 1966; Herd, 1923, 1930; Porteus, 1919, 

1923, 1939b; Ross, 1921; Tobias & Gorelick, 1962). Porteus (1946) 

reported an unpublished study by Brundage in which a correlation 

of .SO was found between TA and ability to inspect gum boxes for 

a groups of 98 subjects, presumably of normal intelligence. 

Stotsky, Sac~and Daston (1956) published a study in which the 

relationship of the Maze Test to work skills is investigated, 
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but the version of the Maze test used in this study combined 

elements of TA and Q-score into a single composite score. This 

score probably bears little relationship to either TA or Q-score 

separately. This version of the test si~nificantly differentiated 

a group of good and poor psychiatric hospital aides in a prelim

inary investigation, but failed to do so in a cross validation 

of the original findings. 

The relationship between Porteus TA and work skills has been 

compared to that between Binet IQ and work skills among eight 

groups of subjects (Porteus, 1919, 1923, 1939b; Ross, 1921). In 

seven of these comparisons, work skills correlated higher with the 

Porteus than with the Binet. In the study by Ross, the correla

tions were equal. Tobias and Gorelick (1962) reported a higher 

correlation with work skills for the Porteus than for the WAIS 

and, for a separate group of subjects, found the Porteus to dis

criminate between individuals who were later employed versus un

employed, when WAIS IQ was held constant. 

Test Age Conclusions 

1. Although many of the studies in the area of work skills 

are old and poorly designed, they nevertheless strongly 

suggest a positive relationship between TA and simple 

work skills, at least at lower levels of intelligence. 

2. The relationship between TA and work skills appears to 

be somewhat greater than that between intelligence tests 

and work skills. 

3. The findings in this area are based almost solely on 

investigations with mentally retarded subjects and 

should not be generalized to non-retarded individuals 

without further research. 
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Q-score -----

Only tHo studies attempt to relate daze Q-score to Hork 

skills or employability. Craft, et al., (1962) found the dis-

charBe Q-score of a rroup of 67 institutionalized delinquents to 

be unrelated to whether they were employeJ one year following 

discharge. Portcus (1945) administered the Maze test TO surr~cr 

employees of an Ha'itlaiian pineapple cannery, mostly hir:,h school 

students. Subjects were jud~ed by their foremen as having satis-

factory or unsatisfactory work records. Unsatisfactory was de-

fined as slow, indifferent, poor attitude, lazy, and/or some kind 

of discipline problem. The unsatisfactory workers had higher 

Q-scores than did the satisfactory workers. 

Q-score Conclusion 

Evidence for or against a relationship between Q-score and 

work skills or employability is inadequate for drawing conclusions. 

Functional Psychiatric Patients 

Test Ar,e 

A number of studies report TA results for psychiatric patients 

or emotionally disturbed children (Aaronson, 1963; Conners & 

Eisenberg, 1963; Conners, Eisenberg & Sharpe, 1964: Cornell & Low-

den, 1923; Crawford, 1959; Crown, 1952; Docter, 1960b; Jones & 

Peters, 1952; Jones, 1949; Leiter, 1959; Michaels & Schilling, 1936a; 

Myatt, 1951; Peters & Jones, 1951; Porteus, 1957; Porteus & Barclay, 

1957; Porteus & Kepner, 1944; Porteus & Peters, 1947; Sheer, 1956; 

Sheer, et al., 1952; Smith, 1960; Sydow, 1953; Weintraub, 1968; 

Zubin, et a1., 1961 . The majority of the subjects in these 
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studies were hospitalized for one of the psychoses, most often 

schizophrenia, although subjects from a number of other diagnos

tic categories were investigated. 

The most striking finding from the studies of schizophrenic 

subjects is the variability of TA across groups. The mean TAs 

reported for groups of schizophrenic subjects range from 4.25 

(Sheer, et al., 1952) to 16.67 (Sheer, 1956). The reported 

standard deviations within groups appear to be relatively high. 

Standard deviations were reported for ten groups of schizophren

ics and, of these, nine were higher than the level expected for 

normal subjects. The range was from 2.0 - 4.4 years. \\lith the 

exception of the eight pseudoneurotic schizophrenics from Sheer's 

1956 study who all obtained high TAs, there did not appear to be 

any relationship between the diagnostic group of the schizophren

ic subjects and their mean TA. The overall mean TA of all 22 

adult schizophrenic groups for vlhich TA was reported is 12.0 for 

a total of 259 subjects. Seventeen of these groups obtained mean 

TAs below 14. This is probably an overestimate of schizophrenic 

Maze test performance because these subjects, for the most part, 

were selected for their ability to cooperate during testing. A 

random sample of schizophrenic subjects would, therefore, probably 

have a mean TA of less than 12 years. 

No useful relationship between TA and IQ among schizophrenics 

is apparent in the studies reporting both scores. Out of 16 

possible comparisons between TA and intelligence, TAwas low with 

respect to IQ for 8 groups, roughly the same for 3 groups, and 

high with respect to IQ for 5 groups. The sampling bias mentioned 

above would tend to elevate scores, both on the Maze test and on 
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the intelligence test, but would not necessarily be expected to 

affect the relationship between the two tests. 

The reported TA scores of 12 other psychotic groups, not 

included in the above discussion, were all within one year of 

12 (Crawford, 1959; Crown, 1952; Michaels & Schilling, 1936a; 

Porteus, 1957; Portcus E Barclay, 1957; Porteus & Kepner, 1944; 

Porteus & Peters, 1947; Sydow, 1953). Ten of these groups were 

of mixed diagnosis and probably included a high percentage of 

schizophrenics. Michaels and Schilling (1936a) gave separate 

scores for two diagnostic groups. The mean TA for 23 manic de

pressives was 12.5, and for 15 paranoid states it was 12.9. 

Leiter reported a mean TQ of 58 (equivalent to a TA of 8.1) for 

a group of 92 psychiatric patients of whom 85% were diagnosed as 

psychotic. An unreported number of these subjects, however, were 

taking tranquilizing drugs which may have lowered the mean Porteus 

score for the group. Good (1957), however, found higher scores 

~~ong two groups of mixed psychotics and neurotics. Her subjects 

scored 14.1 and 15.0 years of TA. 

Conners and Eisenberg (1963), Conners, Eisenberg and Sharpe 

(1964), and Weintraub (1968), reported maze test results for 

emotionally disturbed children. In the studies by Conners, et al., 

39 disturbed children, ages 7 to 15 years, with a mean age of 11.8 

years obtained a maze TA of 10.4. These subjects, however, were 

below average 1n intelligence with a mean IQ of 85. In Weintraub's 

(1968) study, 66 emotionally disturbed 11 to 13 year old boys 

obtained a significantly lower Porteus TQ than a group of 26 

normal boys. The difference between these groups remained sig

nificant with intelligence held constant. 
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The only TA for a group of neurotics found in the literature 

was 14.5 for 39 subjects in the study by Michaels and Schilling 

(1936). This finding sur,~ests that neurotics may do as well as 

normals on the Maze test. 

Cornell and Lowden (1923) assessed the Maze test's value as 

a diagnostic instrument using psychopathic, schizophrenic, re-

tarded, and nonpsychotic psychiatric patients as subjects and 

Zubin, et al., (1961), investigated its value in prognosis using 

length of hospitalization of schizophrenic patients as a criter

ion. Both groups of investigators concluded that Porteus Maze TA 

was of little value in the areas studied. In a study by Myatt, 

(1951), however, Maze TA discriminated 18 patients showing low 

motivation during their rehabilitation, as rated by hospital 

staff, from 39 patients showing average motivation and 19 patients 

showing high motivation. The subjects with low motivation ob-

tained a significantly lower mean TA than did the subjects in the 

other two groups. 

Test Age Conclusions 

1. Functional psychotic patients, in general, obtain lower 

Porteus Maze TAs than do normal subjects. 

2. The Maze test's value as a diagnostic or prognostic in-

strument with nonorganic patients in the psychiatric 

setting is unclear and should be further investigated. 

3. The need for further research into Maze test performance 

of emotionally disturbed children is indicated. 

-
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Q-Score 

There are 13 studies reported in which Q-score data is given 

for nonpsychopathic and nonorganic psycl1iatric patients (Aaronson, 

' 1963; Anthony, 1963a, 1963b; Craft, 1966; Crown, 1952; Docter, 

1960b; Foulds, 1951, 1952; Jones S Peters, 1952; Minski & Desa1, 

~ 1955; Peters & Jones, 1951; Porteus & Peters, 1947; Sydow, 1~53; 

Weintraub, 1968). Both psychotic and neurotic prouns have been 

investigated, but results are equivocal. Mean Q-scores are either 

high in comparison with a matched normal group or above the delin

quent cut-off point of 29 for 9 out of 13 groups for which this 

information is available. The other 4 of these 13 p,roups do not 

appear to be above normal in Q-score. These studies include both 

neurotic and psychotic proups, but there is no apparent tendency 

for either neurotic or functional psychotic subiects to obtain 

the higher Q-scores. 

Studies by Craft (1966), Peters and Jones (1951), and Jones 

and Peters (1952) indicate a tendency for Q-scores to decrease 

with improvement follmdng psychotherapy. These studies vJE?re too 

l1m1ted to be more than su~~est1ve and the1r t1nd1ngs need 

further cont1rmation. 

Q-Score Conclus1ons 

l. ln the reported stud1es, no clear-cut re1at1onship 

1s apparent between Q-score and psychopathology among 

neurot1c ana psychot1c psychiatr1c pat1ents. 

l. There 1S some 1nd1cat10n ot a tendency for Q-score to 

decrease w1th 1mprovement tollow1ng psychotherapy, sug

gest1ng a need for turtner 1nvest1gation 1n th1s area. 
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Personality Tests 

Te~t Age 

Little information is available dealing with the relation

ship betHeen the Haze test and tests of personality. What infor

mation is available is in such widely scattered areas that few 

generalizations are possible. Normal adult subjects rated well

adjusted on the Rorschach were found to score higher on the 

Mazes than poorly-adjusted subjects of equal intelligence in a 

study by Fisher and Sunukjian (1950). No difference in TAwas 

found between normal children measured as high or low in de

fensiveness by Ruebush, et al., (1963) on their Defensiveness 

Scale for Children. Sa~ter (1955) found a non-significant nega

tive correlation between TA and aspiration on the Level of 

Aspiration Test (r=~20) for 48 institutionalized retarded adult 

subjects. For this measure, the subject is asked to estimate 

how well he will perform a simple task before each of a number 

of repeated trials. His score is the sum of the differences be

tween his estimated score and his actual score on the immediate

ly preceding trial. Small (1954) found a significant correla

tion of -.22 between TA and neuroticism as measured by the Cornell 

Index among a group of 6 2 normal adults indicating lot-1er TA scores 

among more neurotic subjects. Weintraub (1968) found a signifi

cant difference in TA between emotionally disturbed children 

rated as externalizers and those rated as internalizers on Achen

bach's Symptom Checklist (Achenbach, 1966), the internalizers ob

taining the higher scores. The difference remained significant 

when Maze scores were adjusted for differences in intelligence 

between the two groups. 
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Test A~e Concl~~ion 

It appears there 1s some low order rclationsl1ip between TA 

and certain characteristics measured by personality tests that 

may be independent of intelligence and warr~nts further investi

gation. 

Q-Score 

Very little work has been done in the area of the relation

ship between Q-score and various aspects of personality as 

assessed by tests. Gibbens (1958) reported correlations between 

Q-score and MMPI scales for a group of 100 delinquents combined 

with 52 normal subjects. He found significant correlations be

tween unweighted Q-score and depression (negative), schizophre

nia (negative) and mania. Using weighted Q-score, only the 

negative correlation with depression was significant. 

LaBarba (1965) found no significant correlations between 

Q-score and various Rorschach measures relating to color responses 

among 15 adult psychiatric patients. Ruebush, et al., (1963), 

found a significantly lower Q-score among 16 low defensive boys, 

as measured by the Defensiveness Scale for Children, than among 

15 high defensive boys. Weintraub (1968) found a highly signifi

cant difference in Q-score between 26 boys classified as inter

nalizers and 40 boys classified as externalizers on Achenbach's 

Symptom Checklist (Achenbach, 1966), the externalizers obtaining 

the higher Q-scores. 

Craft, et al., (1962) reported that Q-score was related to 

a cluster of tests (e.g., MMPI Hy, Pd, Sc; Rorschach use of 
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color, etc.) measurln~~ ·,.;hat they late led "extraversion" within 

a group of 62 males with behavior disorders. Little meaning can be 

attached to this finding because the authors gave no information 

as to the degree of relationship or their method of assessing it. 

Q-score Conclusion 

It appears likely that there is a low order relationship be

tween Q-score and certain personality test scores. While researcl1 

is far from adequate in this area, a tentative generalization can 

be drawn that the correlations between Q-score and personality 

tests reflect, in general, the Q-score's sensitivity to individ

uals with a cluster of tendencies including impulsivity, extra

punitiveness and acting out. 

Delinquency, Criminality, and Psychopathy 

Test Age 

In the 1930s, the idea was frequently expressed by Porteus 

in his writings that Maze performance, all else being equal, was 

poorer among subjects of poor social adjustment than among well

adjusted subjects. The idea originated with Porteus in his work 

with retarded children in the early 1920s and gained prominence 

following the publication of studies by Poull and Montgomery 

(1929) and Karpeles (1932). In both of these studies, highly 

significant differences in Maze TA and TQ were found between in

stitutionalized children with delinquent characteristics and 

children considered to be socially adjusted. There were no group 

differences in intelligence as measured by the Binet in either 
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study. Further, in each study the adjusted subjects obtained a 

higher score on the Maze test than on the Binet, while the delin

quent subjects obtained a hieher score on the Binet than on the 

Maze test. It was therefore felt that the relationship between 

an individual's Binet and Maze test scores was an indication of 

his capacity for socia.l adjustment and also of his propellsity for 

delinquent behavior. 

Since the 1930s, mention of this aspect of the Maze test has 

almost completely faded, apparently due to lack of interest 

rather than because of any controversy concerning its validity. 

With the introduction of Q-score in 191!2, investigation of the 

relationship between TA and delinquency came to a halt. It is 

worthwhile to re-examine the interrelationships among Maze TA, 

intelligence and delinquency in an attempt to establish whether 

this aspect of the Maze test has any utility. 

It was originally felt that the relationship believed to 

exist among TA, intelligence, and social adjustment would be of 

use in identifying delinquents. It is clear from the data avail

able on delinquent groups that there is no consistent relation

ship between TA and intelligence within these groups (Erikson & 

Roberts, 1966; Erikson & Roberts, 1971; Grajales, 1945; Jarrett, 

1926; Porteus, 1939b; Shakow & Millard, 1935; Wright, 1944). 

Erikson and Roberts (1966) found the mean TQs (using the old 

norms) of two delinquent groups to be over 20 points higher than 

their mean IQs as measured by the California Short Form Mental 

Maturity Test. Erikson and Roberts (1971) found the TQs of two 

groups of delinquents to be over 15 points higher than their 

Binet, WAIS or WISC IQs. Grajales (1945), Porteus (1939b), 
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Shakow and Millard (1935), and Wright (1944) all reported mean 

Maze scores that were within three points of the reported mean IQ 

test scores, and out of four comparisons TQ was higher than IQ in 

three. Jarrett (1926), on the other hand, stated that none of 

the 100 delinquents in his study had a Maze TA higher than his 

Binet MA. In general, these results certainly do not fit with 

the expectation that delinquents would rather consistently ob

tain higher scores on intelligence tests than on the Mazes. 

Comparisons between Maze scores and intelligence test scores 

are apparently not helpful 1n differentiating psychopaths from 

other types of psychiatric patients. Crawford (1959) found TQs 

to be significantly lower than IQs on both sections of the WAIS 

for a group of psychopaths and also for a group of psychotics. 

Michaels and Schilling (1936a, 1936b) found psychopaths to obtain 

higher TA scores than Binet MA scores, although the difference in 

score amounted to less than a year. In general, the other patients 

in this study tended to score slightly higher on the Binet than 

on the Mazes. 

Since there appears to be no consistent relationship between 

intelligence test scores and Maze scores among delinquents, the 

possibility that TA may be lower among delinquents than among 

normal subjects should be examined. Most investigators report 

Maze scores among delinquent groups that are lower than the norms 

for the general population, insofar as these are known (Grajales, 

1945; Porteus, l939b, 1954, 1955; Shakow & Millard, 1935; Wright, 

1944). These studies involve a total of 10 delinquent groups. 

Inconsistency in the method of reporting maze test scores in these 

studies makes it impossible to estimate the mean for the ten 

groups. 
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There are a substantial number of studies reporting mean 

Maze scores for delinquent groups that are not below the level 

of the general population. For three groups of delinquent 

subjects, theTA is within one-half of 14 y8ars, the TQ (old 

norms) is within four points of 100, or the TQ (new norms) is 

within four points of 114 (Porteus, 1955; Porteus & Gregor, 1963; 

Roberts & Erikson, 1968). Maze scores above the general popula

tion norms have been reported for some atypical groups of delin

quents (Erikson & Roberts, 1966; Erikson & Roberts, 1971). In 

their 1966 study, Erikson and Roberts found that two groups of 

delinquent subjects who were institutional management problems 

and one group of delinquents who were well-behaved, scored above 

the general population norms in TQ (another group of well-behaved 

delinquents in this study obtained a mean TQ which did not differ 

from that of the general population). In one study (1971), these 

investigators found that both a group of institutionalized delin

quents who had chosen to attend high school off the institution 

grounds (even though this choice might increase the length of 

their institutionalization) and a matched control from the same 

institution, scored above the level of the general population in 

TQ. 

It appears from the above studies that Porteus TA, separately 

or in combination with intelligence test scores, cannot be used 

to discriminate between delinquents and nondelinquents. If TA is 

a measure of social adjustment, it must surely be along some 

dimension other than delinquency. 

The evirlenc~ is simil~rly e~uivocal with resry~~t tn ~~cidivism. 
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In two unoublished stud~es concerned with pE!rsonality variables 

associated with recidivism in delinquent males followin~ release 

from a trainin~ school, Roberts, Erikson, and Bacon found that 

TQ was lower for recidivists than ~on-recidivists in one study 

but failed to discriminate in a second follow-un studv. 

Some studies deal witl1 the abilitv to delay gratification, 

an area that appears to be related to delinquency. In these 

studies, subjects are divided into groups according to whether 

they choose to rQceive a prize or reinforcer immediatelv, or choose 

to wait for one of greater value. In only one of the studies 

(Weintraub, 1968), is any effort made to objectively determine the 

relative values of the reinforcers to the subjects. 

The findings with respect to TA are equivocal. Roberts and 

Erikson (1968), Kainer (1965), and Weintraub (1988) all found TQ 

to be higher in subjects who had more ability to delay gratifica

tion. Erikson and Roberts (1971) and David and Bochner (1967) 

found no differences between the delay groups and control groups 

with respect to TQ. The negative findings of David and Bochner 

relate to children in a culture that is different from those 

reported in the other studies (Australian aborigine children). 

The Erikson and Roberts (1971) study used an exceedingly comolex 

definition of "delay of gratification.'' TA as a measure of the 

ability to delay gratification may be the best predictor in situ

ations where the planning, judgment, and foresight are of the 

immediate, practical kind rather than long term. 

Test Age Conclusions 

1. There is no consistent relationship between intellif,ence 

test scores and Porteus TA among delinquents which 

differentiates them from nondelinquents. 
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2. Porteus TA 1s not consistentlv lower than the general 

population level arnon~ delinquents. 

3. There is no way presently known to distinguish delin

quents from nondelir1quents usin~ Portcus TA. 

4. The relationship between TA and recidivism is unclear. 

5. The relationshio between TA and delay of ~ratification 

is unclear. 

Q-Score 

The Porteus Maze Q-score was originally developed to enable 

testers to discriminate delinquents and criminals from nondelin

quents and noncriminals. The evidence accumulated since its 

introduction overwhelmin~ly indicates that Q-score does discrimi

nate as it was intended. 

Table 3 summarj_zes the results from all the studies reporting 

Q-score means for delinquents or criminals and for normal subjects 

Insert Table 3 about here 

age 14 or older. It should be noted that with the exception of 

the group of Filioino plantation laborers included in the 1945 

study by Porteus, there is no overlap of any of the delinquent and 

nondelinquent means shown in this table. Those studies reporting 

the significance of the Q-score difference betHeen their delin

quent and nondelinquent p,roups (Docter & Winder, 1954; Fooks & 

Thomas, 1957; Porteus, 1942, 1945) all report significance beyond 

the .001 level, except Porteus (1945), who found a difference sig

nificant at the .OS level between Filipino plantation laborers and 

Filipino criminals. Clearly, delinquent and criminal groups do, 
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Table 3 

Q-scores of Delinquent and Normal Groups 

Criminals or 
Investigator Delinquents 

SD 
Normals 

• N I1 N t-1 SD 
------

Craft, et al. 67 (23) 
1962 

Docter & Winder 60 [ 47 26 60 [ 25 20 
1954 [(24.7) (13.2) [(13.7) ( 9.9) 

Fooks & Thomas 50 40.0 18.4 50 22.2 14.8 
1957 

Gibbens 191 [ 35 22 52t [ 14 11 
1958 [(17.7) [( 6. 5) 

Grajales 60 56.18 29.18 
1945 (28.34) 

Porte us 100 [ 49.35 25.19 100 [ 21.77 12.9 ,. 
1942 [(25.2) [(12.1) 

100 [ 52.9 24.39 100 [ 24.7 14.5 
[(25.3) [(13.0) 

100 [ 56.7 26.21 100 [ 17.85 12.85 
[(27.5) [ ( 8.9) 

Porte us 100 19.25 13.04 
1945 

(The non-delinquent 100 23.17 13.74 
groups were quite 
highly selected 100 22.54 :!_1~ .15 
for good behavior 
except the last, 50 48.44 21.56 31 13.6G 10.4 
which was a g~oup 
of Filipino plan- 50 62.3 30.14 25 15.82 11.42 
tation laborers, 
some of whom 100 58 32.4 
were illiterate) 

25 14.3 ·7.7 

33 21.53 13.25 
; 

26 60.04 31.95 32 42.38 22.12 

Porte us 120 42 22 
1954 

-Continued-
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Table 3 (Continued) 
Q-scores of Delinquent and IJormal Groups 

Criminals or 
Investigator Delinquents Normals 

N f'1 SD N 1¥1 SD 

Portcus 300 23.86 15.25 
1955 

Porte us 23 49 42 24 
1961 

50 40 39 22 

Porte us f, Gregor 21 35.19 17.34 
1963 

Purcell 18 42.94 
1956 

14 58.57 

Sanderson 50 21. 0 ~~ 14.68 
1945 ( 9.56) 

Schul1ing 6 Rosen 83 35.59 
1968 (18.60) 

Wright 54 49.26 27.72 
1944 (23.69) 

Total 1270 47 1339 22 

(Numbers in parentheses refer to unweighted Q-score). 

t No attempt was made to exclude delinquents from this sample. 
The authors estimate a probable delinquency rate of 10-15% 
in the population from ~hich the sample was taken. 
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in fact, obtain si~nificantly highc~ mean Q-scorcs than do normal 

subjects. 

Another way to investigate the Q-score's ability to discrimi

nate delinquents frrnn nondelinquents is by determining the ner

centage of delinquents and nondelinquents correctly identified 

by the test. A male subject is generally predicted to be delin-

quent if he obtains a Q-score above 29 and as nondelinquent if 

he obtains a score of 29 or less. For female subjects the cutoff 

point is a score of 32. The findings of studies using this method 

are summarized in Table 4. On the basis of this table, it anpea~s 

that the hit rate is slightly more than 70%. Very few measures 

in this area do as well. 

Insert Table 4 here 

There is some indication that a cutoff point of 29 may be 

somewhat high for B~itish subjects. Craft, et al., (1962) and 

Gibbens (1958) are the onlv investi~ators who have done 0-score 
J . ,..1 ~ 

studies within the British population and their reported mean 

scores are somewhat lower than those found in comparable samples 

from the continental United States or Hawaii. Gibbens found a 

Q-score of 22 to be a better cutoff point in differentiating 

British delinquents from normals. Using 22 as a cutoff point, 

66% of his delinquents and 74% of his normal subjects were cor-

rectly identified. These results are, at best, only suggestive 

because only two groups of British delinquents and one group of 

British normals have been investigated. Further research is 

needed to determine whether the British population differs from 

the American population in terms of Q-score. 
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Table 4 

Identification of Delinquents and Normals by Q-scor•e 

% Delinquents % Nondelinquents 
Investigator N Correctly Identified N Correctly Identified 

Craft, et al. 67 63 
1962 

Docter & Winder 60 70 60 70 
1954 

Fooks & Thomas 50 76 50 72 
1957 ( 74) (72) 

Gibbens 191 49 
1958 

LaBarba 9 89 
1965 

(psychiatric 
patients with 
a history of 
acting out or 
trouble with 
the law) 

Porte us 100 80 100 76 
1942 100 80 100 75 

100 86 

Wright 54 78 
1944 

Total 731 74 310 74 

Note: Numbers in parentheses refer to unweighted Q-score (cutoff 
point of 16). 
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In addition to the evidence of the Q-scorers power of dis

crimination provided from studies using the Vineland Revision of 

the Mazes, three studies have been done using the other series 

of Porteus Mazes (Fooks & Thomas, 1957; Porteus, 1955; Porteus & 

Gregor, 1963). Fooks and Thomas reported a mean Extension Series 

Q-score of 46.4 for a group of sn delinquents and of 27.8 for 50 

nondelinquents. However, 42% of the nondelinquents were misident

ified, which is an unusually high false-positive rate. In 1955, 

Porteus compared the Q-score performance of 300 high school stu

dents to that of 100 delinquents and 40 criminals using the Exten

sion Series. The mean Q-scorcs reported for these three groups 

were 23.84, 53.59, and 46.3 respectively. These scores are quite 

consistent with the results from studies usin8 the Vineland Revi

sion mazes. Porteus and Gregor (1963) reported the Extension 

Series and Supplement Series results for a group of 60 high school 

students who had experienced some previous trouble with the law 

(excluding minor traffic violations). This constitutes a rather 

borderline group with resoect to delinquency. Their Extension 

and Supplement Series mean Q-scores were reoorted as 31.01 

(SD=20.96) and 34.34 (SD=20.71), respectively. 

Not only does Porteus' Q-score discriminate delinquents from 

nondelinquents, it also appears to discriminate degrees of delin

quency within both delinquent and nondelinquent groups (Erikson & 

Roberts, 1966; Porteus, 1945; Purcell, 1956; Schalling & Rosen, 

1968). Erikson and Roberts (1966) found a significantly higher 

Q-score among institutionalized delinquents who were m~nagement 

problems within the institution than among those who were well

behaved. These results were replicated on a second sample. 
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Roberts, Eriksons and Bacon in two unpublished studies exam

ined the relationship of Q-scores to recidivism in delinquent males 

following their release from a training school. In the first 

study recidivism was defined in terms of reincarceration following 

release during a one to three year follow-up period. The mean 

Q-score for 10 recidivists was 50.6 (SD=23.50) while the mean for 

10 non-recidivists was 27.4 (SD=l2.33). 

Because N was so small in that study, Roberts, Erikson, and 

Bacon collected data on an additional 68 consecutively released 

students from the training school. One year following their 

release, follow-up data were obtained. ~boys were found to have 

had "no contact" with their court or probation offices, ~boys 

had had "some contact" (i.e., warnings, arrests but no conviction, 

probation violations, etc.), and~ boys had been recommitted to 

an institution and considered recidivists. The mean Q-scores of 

the three groups were 20.1 (SD=l3.01), 32.6 (SD=l3.12), and 41.0 

(SD=23.3) respectively, and the group differences were highly 

significant. 

These findings are particularly impressive because the dis

criminations are among subgroups of delinquents and because the 

total group of 68 ~s was already truncated. Boys at the training 

center who were not behaving and not making progress in reaching 

the goals established with them at admission were not recommended 

for release and were therefore not in the sample. The subject 

population therefore consisted of boys who were judged to be able 

to stay out of trouble after leaving the institution. 

Porteus (1945) found significantly higher Q-scores among high 

school students who were considered discipline problems by their 
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teachers than among those who were not. This relationship was 

found in each of three different high schools. Male pineannle 

cannery workers who were unsatisfactory because of slowness, 

laziness, indifference, or difficult discipline obtained si~nifi

cantly hi~her Q-scorcs than did satisfactory workers. The same 

result was obtained using female pineapple cannery workers. 

Purcell (1956) found hipher Q-scores among a groun of sub

jects with extensive patterns of delinquency and criminal acts 

than among a group who committed only minor infractions of the 

law. The subjects in this study were all army enlisted men who 

were nonorganic, nonpsychotic psychiatric referrals to a Veterans 

Administration mental hygiene clinic. The significance of the 

difference between the two groups of subjects was not reported. 

Schalling and Rosen (1968) found significantly higher 

Q-scores among criminals with high ratings on psychopathy than 

among criminals with low ratings. The ratings were based on 

Cleckely's definition of psychopathy. 

Some conflictin~ results with regard to psychopathy were 

reported by Foulds (1951, 1952). A group of psychopaths were not 

found to have higher combined lift pencil and crossed line scores 

than the neurotic subgrouns in the 1951 study. In 1952, however, 

Foulds reported a higher lift pencil plus crossed line score 

among a group of psychopaths and hysterics than among a ~roup of 

anxiety states, depressives, and obsessionals. Because Foulds 

did not administer the mazes in the standard manner, did not re

port the total Q-score, and did not specify his use of the term, 

"psychopath", his findings cannot be given much weight. 
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In general, the evidence supports the conclusion that within 

any group, those with more delinquent characteristics obtain 

higher Q-scores than those with fewer delinquent characteristics. 

Another interestin~ ooint brought out in the investigation of 

Q-score is that its ability to discriminate between groups does 

not appear to be improved by the Q-score weighting system pro

posed by Porteus. The data in Table 3 indicates that the mean 

weighted Q-score can be estimated accurately to within three 

points by doubling the unweighted Q-score, regardless of the 

characteristics of the group. This relationshiP is true for all 

20 of the groups for which both weighted and unweighted Q-scores 

have been published (Docter & Winder, 1954; Gibbens, 1958; 

Grajales, 1945; Porteus, 1942; Sanderson, 1945; Schalling & Rosen, 

1968; Wright, 1944). For two groups in a studv by Erikson and 

Roberts (1966), the estimate, based on unpublished data (Erikson, 

1965) is within six points of the actual weighted Q-scores, and 

for the other two groups, it is within three points of the weighted 

Q-score. There is some indication that weighted standard deviations 

can be estimated from unweighted standard deviations in the same 

manner. Docter and Winder (1954), and Fooks and Thomas (1957) 

report that the percentage of delinquents and nondelinquents 

correctly identified by Q-score is not affected by the Porteus 

weighting system. There are no published data available to 

determine whether the relationship between weighted and unweighted 

Q-score holds up for individual subjects. 

An area of study somewhat related to the studies on delin

quency and criminal behavior is the ability to delay gratifica

tion. In the research of delay of gratification surveyed here, 
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subjects are generally offered a prize or reinforcer immediately 

or one of greater value if subject waits for a period of time. 

All the studies reporting Q-score data (Roberts E Erikson, 

1968; Erikson & Roberts, 1971; Verrill, 1958; Weintraub, 1968) 

find the Q-score significantly lower for the delaying less-im

pulsive groups and hivher for the more-impulsive, immediately

gratifying groups. 

Q-Score Conclusions 

1. Delinquents obtain higher 0-scores than nondelinauents. 

2. Using weiehted Q-score and a cutoff point of 29 for males 

and 32 for females, slightly better than 70% of subjects 

tested can be correctly identified as delinquent or 

non-delinquent. 

3. Within a given group, those with more delinquent tenden

cies obtain higher Q-scores than those with less 

delinquent tendencies. 

4. Recidivists amen~ delin~uent males appear to obtain 

higher Q-scores than nonrecidivists. 

s. The system of weighting proposed by Porteus does not 

increase the ability of Q-score to discriminate 

between delinquents and nondelinquents. 

6. Subjects who tend to delay p,ratification obtain lower 

Q-scores than do more impulsive subjects. 

Social Adjustment 

Test Age 

Studies of social adjustment, using the Maze test, have been 

of two general types: Studies of the correlation between TA and 
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ratings of social adjustment (Dentler ~ Mackler, 1962; Porteus, 

1919, 1920, 1923, 1924, 1933, 1939b; Roberts & Erikson, l9G8) 

and studies of group differences in Maze TA between institution

alized individuals classified as being of good or poor institu

tional adjustment (Brill, 1937; Erikson & Roberts, 19~6; 

Karpeles, 1932; Porteus, 1923; Poull & Montgomery, 1929; Roberts 

& Erikson, 1968). The majority of the studies of the former 

type were done by Porteus and were anparentlv based on data 

accumulated during his brief stay at the Vineland, New Jersey 

Training School for Mental Defectives just prior to and durin~ the 

early 1920s. These studies show correlations fairly uniformly 

centering around .6 to .7. Porteus reports 14 correlations 

involvin~ a total of over 400 subjects. The criterion of social 

adjustment employed by Porteus was always the rating of an 

' individual staff member of the training school who worked closely 

with the subjects. Usually this rater was Mrs. Nash, the School 

Department Principal. For the most part, Porteus' Social Ratings 

Scale (Porteus, 1920) provided the guidelines for suLject evalu

ation. The areas covered by this scale are imnulse control, 

emotional control, capacity for decision makin~, ability to 

master new tasks, and freedom from f,Ullibility. 

For eleven of the groups used in the calculation of TA social 

adjustment correlations, correlations with the criterion were also 

reported for the Binet. While correlations with social adjustment 

for the two tests were roughly on the same level, the Maze test 

shows the stronger relationship in 9 of the 11 grouns, and both 

tests yielded equal correlations in the remaining 2. The impli

cation of these findings is that the Mazes predict social adjust

ment ratings slightly better than does the Binet. 
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Dentler 6 Mackler (19G2) obtained a correlation of .64 between 

TA and a laboratory performance version of the Vineland Social 

Maturity Scale among a group of institutionalized retarded bovs. 

This correlation became .58 with are held constant. Roberts and 

Erikson (1968) reoorted a correlation of .36 (N=SO) between TO 

and their measure of institutional adjustment which was based on 

ratings of the degree to which subjects constituted discinline 

problems. Althour,h this correlation is statistically signifi

cant, it is lower than the correlations based on other criteria 

of social adjustment. 

Studies of the second type, investigating group differences, 

do not show such good afreement. It may be that the lack of 

A agreement in this area stems from differences in the definition 

of institutional adjust~ent employed in these studies; the defi

nitions found in the literature tend to be rather vague and the 

differences between them unclear. It may also be the case that 

some of the definitions employed have little to do with social 

effectiveness. Three studies (Karpeles, 1932; Poull ~ Montgomery, 

1929; Roberts & Erikson, l9n8) found significant group differences 

indicating that subjects considered to be institutional mana~ement 

problems obtain lower TA scores than do well-adjusted subjects. 

Three other studies (Brill, 1937; Erikson ~ Roberts, 1966; Porteus, 

1923) found group differences in the opposite direction for all 

eight groups investigated, but these differences failed to reach 

significance. The situation is further complicated by the fact 

that the subjects were delinquents in the two studies by Roberts 

and Erikson and retardates in the other four studies. 
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One other study annears in the literature concernin~ the Maze 

test's relationshin to social effectiveness (Coooer, et al., 19~7), 

but in this study differences in intelli~ence were orobably more 

crucial than were differences in social adjustment. These investi

gators found a hir,hly significant difference in TQ between Southern 

Negro adolescents institutionalized as mentally retarded, who were 

rated as behaviorallv non-retarded, and those who were rated as 

behaviorally retarded; the non-retarded groun obtaining the higher 

score. 

Test A~e Conclusions 

1. Correlational studies of social adjustment indicate a 

highly si~nificant degree of relationship between the 

Porteus and the usual criteria of social adjustment 

employed. 

2. While it is possible that most of this covariance could 

be accounted for in terms of intelligence, findings 

indicate that the correlation with social adjustment 

is somewhat higher for the Porteus than for the Binet. 

Unfortunately, no investigator has reported a correla

tion between the Mazes and social adjustment with 

intelligence ruled out. 

3. Studies investigating group differences in TA among 

subjects of varying degrees of institutional maladjust

ment produced no consistent findings. 

Anxiety and Stress 

Q-Score 

A few Porteus investigators aooear to internret Q-score as 

indicating anxiety (e.g., Agnew & Agnew; 1963; Leibowitz, 1966). 
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There are, however, only tour studies 1n the Maze literature 

that attempt to 1nvestigate the relationsh1p between these two 

variables and the results are equivocal (Agnew & Agnew, l~b3; 

Anthony, l963a, 1963b; ~arason, et al., 1960; ~ternberg, 1964). 

Anxiety is operationally defined in these studies in two different 

general ways. One type ot anxiety studies is 1nduced anxiety in 

which the test is administered in presumably anxiety-produc1ng 

and nonanxiety-producing manners, and the performance of subjects 

under these two conditions is compared. The other type of anxiety 

is dispositional anxiety which is def1ned in terms of performance 

on tests reported to measure anxiety, and, in one study (Anthony, 

l963a, 1963b) defined by 1nst1tutionalization for neurosis. The 

performance of subjects rated h1gh and low on these measures is 

compared. 

Two studies (Agnew & Agnew, 19o3; Anthony, 1963a, l963b) 

found significant differences in performance indicating that 

induced anxiety elevates Q-score. Sternberg, on the other hand, 

reported lower Q-scores for both comparisons made in his study 

under conditions of induced anxiety than under neutral conditions, 

but the differences were not significant and the groups were small, 

four groups of six subjects each. 

In the studies of dispositional anxiety only Anthony (1963a, 

1963b) found a significantly higher Q-score among the more anxious 

subjects. Sternberg (1964) reported higher Q-score amon~ the an

xious subjects in one comparison and a lower Q-score in the other 

comparison; however, both findings were nonsignificant. Sarason, 

et al., (1960) reported three comparisons in which the more 

anxious subjects obtained the lower Q-scores. The statistical 
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significance of the findings was not reported. 

The discrepant results are rather easily rationalized on the 

basis of differences in criteria used in these studies. The data, 

however, are inadequate to determine exactly how differences in 

criteria affected the results. 

Q-Score Conclusions 

1. The four studies relating Porteus Q-score to "anxiety" 

and "stress" are clearly inadequate to determine the 

effects of these variables upon Porteus performance. 

The operational definitions of anxiety used are suffic

iently different to raise questions about the compara

bility of the independent variable. For this reason, 

the inconsistent findings are not surprising. 

2. A high Q-score should not be interpreted to imply 

anxiety, particularly in view of the fact that the 

delinquent, impulsive, and psychopathic subjects 

clearly produce higher Q-scores than do traditionally 

more anxious individuals. 
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Chapter Vl 

Summary and Conclusions 

• 
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Summary and Conclusions 

The Porteus Maze Test has been a quietly persistent instrument. 

It has never really achieved the spectacular, dramatic notoriety 

• that occasionally crops up among psychological tests, but the Maze 

test has had continuous, widespread use during the sixty years 

since it was first developed. There is something about solving a 

maze that captures the interest of all types of people. Immediate 

fascination with the test is found among such an unlikely collec

tion of subjects, as Atr1can bushmen, kindergarten ch1ldren, the 

Ainu of Japan, graduate students, residents of old age nursing 

homes, hosp1tal1zed sch1zophrenics, prison inmates, adolescents of 

all descriptions and many more. It is one of the few tests that 

can provide useful information about people, from stone age prim-

1tives to the most highly educated members of any culture, and 

from preschool children through the aged. 

With over half a century of research beh1nd the Maze Test, 

there is a broad range of information available. The test is a 

proven measure of intelligence, but not so much of verbal ability 

as of some kind of practical aptitude, and the test identifies 

individual differences in this aptitude among the mentally retarded 

as well as those of average intelligence. 

Among the most striking achievements for the Maze test is its 

ability to identify delinquents. Without exception, highly signifi

cant differences have been found between criminal and noncriminal 

groups in every published study in this area. Hence, the Maze 

test has proved itself most convincingly, to provide crucial 

information about a core of problems currently crying for solution. 
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Another surprising accomplishment for the test arose from 

the extensive work with psychosurgery, which all but faded out 

in the early 1950's. The test was found to be acutely sensitive 

to frontal lobe damage in the brain in spite of the fact that 

most tests that were expected to reflect this type of damage 

were totally unaffected by the surgery. Today, the Maze test 

is one of the best psychological instruments available for local

izing frontal lobe lesions. 
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Summary of Test Age Findings 

Unlike most intellectual tests, the Porteus Maze test appears 

to be relatively free from the influence of demographic variables 

among the type of individuals likely to be seen for psychometric 

evaluation. Sex, old age, and social class have been found to be 

related to TA, but the findings do not rule out the possibility 

that this relationship is due to innate differences in ability 

among the· groups tested as opposed to discrimination against some 

of the groups by the test. Findings reported in the literature 

strongly suggest that certain drugs can influence Maze performance, 

so that test results obtained from subjects taking such drugs 

should be interpreted with caution. Practice appears to increase 

TA and this fact should always be kept in mind by the test user. 

Subjects hospitalized for psychosis or institutionalized for 

retardation score below the general population mean in TA. 

The Maze test has considerable face validity as a measure of 

foresight and planning ability. It appears to test the capacity 

of a subject to look ahead, attend to appropriate information, and 

make intelligent decisions based on that information. Exactly how 

the ability to exercise foresight and planning on the test relates 

to the ability to use foresight and planning in everyday life is 

a question that has not been adequately investigated. Whether 

people with low TAs run out of gas on the freeway, get lost in the 

big city, overdraw checking accounts or fail to come in out of the 

rain more often than do people with high TAs is really unknown. 

The test is a demonstrated measure of intelligence. About 

one-fourth of the variance in TA can be accounted for in terms of 

intelligence test scores, but the Maze test apparently does not 
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measure that aspect of intelligence covered by vocabulary tests. 

Together, these findings imply that Maze test performance is 

rather strongly related to an aspect of intelligence that is in-

dependent of word knowledge; however, this implication has yet to 

be studied adequately. 

Among current psychometric tests, the Maze test is particularly 

sensitive to frontal lobe injury in the brain. It is one of very 

few measures responsive to this relatively silent area and, as 

such, could be an invaluable tool in localizing lesions that might 

otherwise be difficult to detect. The test also appears to be 

sensitive to the functioning of certain portions of the diencephalon. 

The relationship between brain damage and TA has not been investi

gated among children, however, so extreme caution should be 

exercised in the interpretation of the TA of these subjects in the 

area of cerebral functioning. 

Among ins~itutionalized retarded subjects, the Maze test has 

been found to predict work skills and to predict social adjustment, 

defined in terms of ability to exercise emotional control and 

function adequately with relative freedom from supervision. To

gether, the findings of these studies with retardates imply that 

the Maze test should predict success in functioning outside an 

institution because the test appears to measure some of the more 

important abilities necessary for such success. The Maze test could 

play a useful role in decisions concerning the need for institu

tional care of retarded individuals. It is also possible that 

the test could be of use in similar decisions involving brain

injured subjects. The use of the Maze test in this area appears 

to be very promising and certainly deserves more thorough research. 
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The Porteus Maze test has been found to measure intelligence, 

certain types of brain damage and abilities relating to the need 

for institutional care and supervision. The test appears to make 

a unique contribution, to provide information beyond that supplied 

by other measures and yet, as currently administered, it has not 

been adequately standardized. Adult norms are not available. It 

is administered in a variety of idiosyncratic ways, some of which 

are known to affect the resultant scores. Before the full potential 

of the test can be realized, investigators must agree on a standard 

method of administration (Porteus' 1965 instructions would do nicely) 

for which norms must be derived. All three series, the Vineland, 

the Extension, and the Supplement should be included in the norms. 

When this is done, test results can be generated without all of 

the ambiguity and waste of information characteristic of so much 

of the Porteus Maze research literature. 

Summary of Q-Score Findings 

Porteus Maze Q-score is a reliably scored measure used to 

make rough classification of subjects along a personality dimension. 

Q-score appears to be almost exclusively related to a core of traits 

characterized by impulsivity, acting out, discipline problems and 

delinquency. The few test-retest and alternate form correlations 

available suggest it may be unwise to use Q-score in making fine 

discriminations. The reliability of this measure as it is actually 

used has never been tested but the accuracy with which it classifies 

subjects suggests its reliability must be fairly high. Q-score 

has not been demonstrated to be influenced by subject character

istics such as sex and ethnic background. Many possible influential 
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characteristics such as age and social class, however, have not 

been adequately investigated. Considering the current state of 

knowledge about Q-score, it should not be used clinically with 

subjects under 14 years of age. Although it is known that these 

young subjects obtain higher scores than do older subjects, the 

correlates of Q-score for the under 14 age group have not been 

investigated. 

Every study testing the ability of Q-score to discriminate 

between comparable delinquent and normal groups has reported highly 

significant group differences. Q-score is found to make similar 

discriminations even within delinquent and "normal" groups. Thus, 

it has been demonstrated to be sensitive to the whole range of the 

trait dimension usually summarized by the term "impulsivity". It 

identifies the presence of these traits w~th suff~c~ent accuracy 

to be considered a sign~ficant and valuable measure. 

Q-score norms are ~nadequate, being based largely on the 

performance of adolescents. As is the case with TA, Q-score 

tends to be idiosyncrat~cally scored to the extent that much 

potentially useful research informat~on has been lost, and as 

w~th 'l'A, standardized administrat~on and scoring could correct 

this situation. 

Suggestions for Future Research 

This review suggests certain directions for future research 

with the Porteus Mazes. Current norms for both TA and Q-Score 

are critically needed. These norms should be based on deviation 

quotients as with the WAIS but, in addit~on, ~t may be necessary 

to establish separate norms for males and females. As part of 
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the development of norms, it would be useful to devise an empirically 

weighted system for the Q-score. A more accurate deterrninat1on of 

the reliability of Q-score is also needed. The possibility of 

increas1ng the test's ceiling should also be cons1dered. 

Additional data are needed on the test performance of sub

cultures in the United States, such as blacks, American Indians, 

and those in various culturally deprived groups. This review 

would suggest that the test might prove useful in evaluating groups 

of individuals who tend to perform below average on the usual tests 

of intelligence (which do seem to predict success in middle class 

white public schools) but who otherwise may have the intellectual

cognitive capacities for a high level of adjustment and function. 

Further studies of the effects of the various commonly 

administered psychopharmacologic agents on Maze test performance 

are likely to shed additional light on both the Maze test and 

the effects of the drugs. This might be particularly true if com

bined with studies of the effects of localized brain dysfunction 

upon Maze Test performance. The relationship of Maze performance 

to electroconvulsive therapy has not been adequately explored. 

An investigation of the characteristics of nondelinquents who 

obtain high Q-scores and of delinquents who obtain low Q-scores 

might prove enlightening. More longitudinal study of Q-score's 

ability to predict future delinquency is called for. 

Similar work should be done describing any consistent charac

teristics found among subjects at various levels of TA. Perhaps 

these subjects would differ in their ability to plan ahead, but 

until such comparisons are made, this is not a certainty. 
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It is also suggested that a longitudinal study of the 

relationship of Maze performance to the adjustment of retarded 

and brain-damaged individuals functioning outside of an institu

tional setting is needed. The ability of an immediate post trauma 

application of the Mazes to predict the future's adjustment of 

brain-damaged individuals should be further investigated. Many 

Maze test findings emmerged from studies employing subjects of 

very restricted age ranges; more work needs to be done to allow 

these findings to be generalized to all age groups, if such 

generalization is appropriate. Finally, research should be 

undertaken to determine the validity of clinicians' subjective 

judgments about subjects based on observations of their behavior 

during their Maze test performance. 
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Appendix I 
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Current Maze Test Application Instructions 

The most recent Maze Test Application and Scoring Instruc

tions published by Porteus (1965) are reproduced below for easy 

reference. These instructions are followed by a brief discussion 

intended to resolve a few ambiguous points contained in the 

instructions. 

I Complete 1965 Instructions (Porteus, 1965, pp. 244-255) 

The Maze Test has currently three forms, known as the 
I 

~Original series or Vineland Revision (Porteus, 1919, 1933, 
! 

; 1950, 1959a), the Extension (Porteus, 1955), and the Sup

(plement (Porteus, 1959b). It should be clearly understood 

;that these are not alternative but supplementary series. 

The last two forms have been so devised and standardized 

as to give equivalent scores if applied in the order given 

above. The object in providing the three forms was to 

eliminate (or control) practice effects in such situations 

where the experimenter desired to repeat the tests. One 

example is research into the effects of drugs, whether 

stimulant, depressive or tranquilizing. Other kinds of 

therapy might call for reexamination to measure cumulative 

effects. Had there been practice-controlled forms avail

able while psychosurgery was in fashion, the error of re

garding postoperational effects as transient would have 

been avoided. 

The only series which is standardized from three years 
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upwards is the Original. Because older subjects are much 

! more often involved in therapeutic treatment and research, 

• the Extension and the Supplement series begin with the VII 

, Year design. Since the individuals to whom it is usually 

:applied are older adolescents or adults, and have already 

! worked through the Original series, they are familiar with 

the appearance of the test designs and know what is re

quired of them. Therefore, leading up to the more diffi

. cult test items through experience with the simpler tasks 

set for young children is no longer necessary. 

Summarized in the barest outline, the chronology of 

'Haze Test publications is as follows: 

The earliest test series, 1915. 

A partially revised form with variations of scoring, 

The Vineland Revision, 1919. 

A small book entitled Guide to the Porteus Maze Test, 

containing also Adult designs I and II, 1924. 

A second book entitled The Maze Test and Mental Dif

ferences, 1933. 

A monograph under the title of Qualitative Perform

ance in the Maze Test, 1942. 

A third book, The Porteus Maze Test and Intelligence, 

reproducing the tests with modification of instructions 

to allow of qualitative scoring, 1950 {reprinted in 1956); 

A monograph, The Maze Test: Recent Advances, giving 

the standardization of the Extension Series, 1955. 

A fourth book, The Maze Test and Clinical Psychology, 
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!containing the Original and Extension series, as scored 

for test age and qualitatively, with new and formerly 

current tables of test quotients, 1959. 

The Porteus Maze, Supplement Series, 1959, standard

ized against the Extension Series. 

The present volume contains the three current series, 

;original, Extensiori and Supplement, setting forth vari

.ations in scoring and administration, with particular 

:reference to application to primitive subjects in 1963. 

For the first time the three forms of the test are now 

printed together, and include the newest, most concise 

instructions for their application, the qualitative scor

ing and the tables of test quotients in current use. 

That such a variety of references and cross references 

has been presented will not be surprising when it is re

membered that the Porteus Maze Test has now been in use 

for fifty years and that during that time there have been 

some important modifications, not sufficient in extent, 

however, to change radically the appearance and character 

of the tests. In other words, the instrument, somewhat 

crude or tentative in 1914, has experienced further devel-

. opment and evolution by 1965. Changes that have taken 

. place have come about through diversity in its environment 

of use or application in different fields, such as are 

described in this book. Without these developments and 

varied applications in some of psychology's most uncertain 

areas of functioning, the Porteus Maze Test would not have 
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i achieved any maturity or longevity. It is the importance 
I 

I of the problems rather than the qualities of the measure 
I 

that have ensured its survival and may favor its contin

uance. Where complete illumination is not possible, man

kind uses what light there is. 

But without uniformity of form and method, only confus

ion can result. It should be emphasized that the method 

and rules set forth herein are an essential part of the 

tests themselves. In other words, the rules make the game. 

Any methodological change, i.e., giving only one trial at 

each age level instead of the number prescribed, or adopt

ing a different form of instructions given to the subject, 

could change the results in such a way that it would no 

longer be the Porteus Maze Test that is being applied. 

Strict adherence to the rules is therefore most decidely 

recommended, with only such minor departures from method 

as are approved in the test. 

General Rules 

Using the Original Series, children under six years of 

age begin the testing with the design for Year III. With 

, older cases, unless mental deficiency is suspected, the 

testing begins at Year V. For timid or withdrawn subjects, 

with primitive individuals or special cases where the 

language used in instructions is a barrier to understand

ing the V and VI Year tests can be used for practice. Not 

until the latter maze design is performed correctly without 

help should the testing and the scoring of trials go on to 

the design for Year VII. 
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In the Extension and Supplement series there are no 

test designs below VII, and since the individual has al-

ready done the Original series, no practice or demonstra-

tion is allowed. 

With a primitive adult or adolescent, or a frightened 

child of any ethnic group, it is permissible to have 

other persons familiar to him in the room, but only while 

demonstration and practice are in progress. When the 

Year VII test has been reached, arrangements should be 

made for observers to withdraw. Only in very rare in-

stances should a parent or friend be allowed to remain 

and in that case he should sit in such a position as to 

be unable to see the subject's performance. Verbal com-

ment should be strictly forbidden. Any help, verbal or 

otherwise, simply makes the subject more dependent. 

Every effort should be made to establish a good re

lationship between the examiner and subject before the 

testing begins. When a strange adult, a teacher, or a 

person of a culture alien to the subject applies the 

tests, special efforts should be taken to establish this 

rapport. 

The instructions for application and performance must 

be strictly adhered to. There are several errors common-

ly committed by examiners who are beginners in the use of 

the Maze. The first is leniency in applying the rule 

that no blind alley may be entered. Crossing by the 

width of an imaginary penciled line blocking off the 
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!entrance constitutes an unsuccessful trial. It is quite 

/common for a subject to make a slight deviation or turn 
i 

! opposite an opening as if intending to enter the blind 
I 

; alley, but if he corrects it in time, only the qualita-

• tive error of "changed direction" (CD) is recorded, and 

the test continues. If, however, the imaginary line is 

crossed, the test design is immediately removed and an un

successful trial is recorded.! 

Another mistake in application is for the examiner to 

neglect to invert and repeat a test design if, after the 

subject has failed in the allotted number of trials in the 

test for the previous year, he succeeds in passing the 

next higher test. The rule is that this success - in case 

it was accidental - is not accepted. The test is reversed 

and the worse performance of the two presentations, ordi

nary or inverted, is recorded for scoring purposes. If, 

for example, a child fails Year X but passes the XI Year 

test in one trial, the XI Year must be inverted. If he 

1 The inexperienced examiner will sometimes excuse his 

leniency by saying that the subject allowed his pencil 

to slip. He has, however, no right to make any assump

tion of accidental error. Special cases, such as indi

viduals with tremors or partial paralysis, may be 

accorded lenient treatment in regard to the above rule, 

but in their case only approximate test ages are ex

pected or attainable. 
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required two trials, a half year is deducted from his 

score. Failure is recorded if there are two unsuccessful 

trials below XII, or four in tests above that level. 

A third examining mistake is to point out the opening 

at the end of the VIII Year or a higher test. Frequently 

the individual will ask, "Where do I get out"'? Except in 

the case of the V, VI and VII Year designs, the subject 

should be quietly told that he must find his own way out. 2 

Tracing the course with the pencil or finger in the air 

over the maze is strictly forbidden, as this amounts to a 

trial or an overt prehearsal. If the subject persists, he 

should be told to keep his hand by his side until he is 

ready to begin drawing through the maze. 

Detailed Instructions 

The examiner, preferably sitting opposite the subject, 

holds the top of the test design with the tips of his 

fingers so that it cannot be shifted in position. The 

surface of the table should be smooth and a moderately 

soft lead pencil. of medium sharpness should be provided. 3 

2 For very primitive subjects the VIII Year exit may 

be pointed out. 

3 A somewhat blunt pencil should be supplied by the 

examiner. If the point is too sharp, it may dig into the 

paper or it may make it easier for the subject to avoid 

touching the lines, an item that is scored qualitatively. 
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Year III. The examiner says: 

"I want to see whether you can draw all around between 

these lines without crossing or touching them with the 

pencil. You draw just like this." 

The examiner demonstrates a slow and careful drawing 

performance between the guide lines, beginning at the 

arrow and proceeding just around the first angle. He then 

places a new blank design on the table and hands the pencil 

to the child. Every encouragement should be given, and in 

some cases where necessary the examiner should put his hand 

on the child's so as to guide it around the first angle in 

the design. Three trials are allowed and the subject is 

allotted 3 year credit if on any trial not more than three 

lines are crossed. 

Year IV. The examiner says: 

"Do this the same way. Begin here (indicating start

ing arrow) and draw right around without crossing any of 

the printed lines." 

Three trials are allowed, and after the second trial, 

the examiner may point out places where the lines were 

touched or crossed. Four year credit is allotted if on 

any trial there were not more than three line crossings. 

Year V. The examiner says: 

"This is what is called a maze and you must draw with 

your pencil like this." (Examiner takes the pencil and 

draws about 1.5 inches of the course from the starting 

arrow near the rat to around the first turn:) "These 
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lines are all supposed to be walls and this rat went in 

here (indicating arrow) to try and get some cheese." 

(Point to cheese at the end of the maze.) "Now I want you 

to draw a line showing me where the rat went to find the 

cheese. But you must be very careful not to cross any 

lines or to go into any place that is blocked at the other 

end. If you go into any blocked place, you cannot turn 

around and come out. You must start all over again with a 

new maze. 

"One more thing you must remember - you can stop any

. where and look as long as you like, but try not to lift 

your pencil off the paper until you have drawn right to 

the end of the maze." 

Two trials are allowed. 

Year VI. The examiner says: 

"This is another maze. Begin here and show me where the 

rat went to get the cheese. But do not cross any lines or 

go into any blocked places." 

Two trials are allowed. 

Note: The V Year and the VI Year tests are used for 

demonstration and forepractice in the testing of older 

illiterates or primitive subjects. For these individuals 

the reader is recommended to follow in general the proce

dures outlined in Dr. Gregor's field notes in Chapter 9. 

However, allowing observers in the testing area is not 

recommended except for the practice or demonstration de

signs. If subjects can be gathered together where the 
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examiner can demonstrate to the group the V and VI Year 

designs on a blackboard, that is an excellent way to smooth 

out misunderstandings and obtain rapport. In many examin

ing situations this is impossible, but in either group or 

individual demonstrations, Gregor's introduction or some 

similar explanation is suitable, using pidgin English or 

dumb show. Miming can also be used with the deaf or in 

cases with extreme language difficulties. 

Year VII. In the Original series for more sophisti

cated older children not under any suspicion of mental de

fect, this design is the starting point of the Maze Test 

application. It also marks the beginning of the Extension 

and Supplement forms, in which tests for years lower than 

VII are not provided. 

For older individuals the "rat and cheese" introduction 

is no longer needed by way of explanation of the test. For 

cases who have already worked through the simpler mazes, 

there is, of course, no need to repeat the instructions. 

Otherwise, the VII;fear test is introduced in the following 

terms. 

The examiner says: 

"I want you to suppose that this is a maze in the form 

of a street map. All the lines are stone walls. You can 

imagine, if you like, that you are walking or driving a car 

in here (examiner points to starting point marked ~) and 

you have to find your way out here (examiner points to exit 

'·arrow). But you must be very careful not to bump into any 
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1 of the walls nor go into any blocked street, because if 

you do so you cannot turn around or back out. So if you 

go into a blind street, you must start all over again. 

"This is not a speed test. You can stop anywhere as 

long as you like while you decide which way to go, but 

try not to lift the pencil off the paper until you are 

right outside the maze, and don't bump into any walls. 

Start as soon as you are ready." 

Two trials are allowed. 

Years VIII, IX, X. The exa~iner says: 

"Begin here and find your way out." (Examiner points 

to the starting arrow, but not to the exit.) 

Two trials are allowed in each test design. 

Year XI. The examiner says: 

"Begin here in the center and find your way out." 

Two trials are allowed. 

Years XII, XIV, and Adult I. The examiner repeats 

the instruction: 

"Begin here in the center and find your way out." 

Four trials are allowed in the XII, XIV, and Adult tests. 

Note: As the tests get more difficult, it will some-

times happen, particularly in the Adult test, that the sub

ject will pause and say, "There's no way out." If at the 

same time he lifts his pencil, this is scored as an unsuc

cessful trial, even though he may be on the right course, 

and the test blank is removed. If he does not lift his 

pencil after making this remark, the examiner should wait 
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a couple of seconds and then remove the design, substitut

ing a new blank and proceeding with the testing until the 

allotted number of trials for that Year have been given. 

SCORING PROCEDURES 

Continue testing until all the designs of a series have 

been successfully worked through within the allowable 

number of trials. At any point where a subject draws 

through an imaginary line across the entrance to a blind 

street or alley, the design is removed and an "unsuccessful 

trial," not a failure, is recorded. Failure is recorded 

only if this takes place after the number of trials allowed 

in the rules has occurred - two in each test design up to 

and including Year XI, four in the XII, XIV, and Adult. 

Testing and scoring normally cease after three failures any

where in the series have been recorded, or two successive 

failures in Year XI or above. 

Occasionally, especially with delinquents, when a com

plete qualitative record is desired, the rule of discontin

uing the testing after three tests have been failed may be 

relaxed. For example, a subject who failed at IX, XI, and 

XIV Year levels may be given a chance to do the Adult test. 

This extra performance is discarded in the test age scor

ing but can be used in the qualitative score. Delinquents 

are thus given the chance to augment their chance to accu

mulate the penalties accruing by reason of Q-score errors. 

Crossing or touching lines in the process of drawing 

is a qualitative, not a test age error, unless a blind 
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alley is entered. Cutting across from one alley to the 

next to avoid drawing around to reach an opening is scored 

as a test age error and is at once recorded as an unsuc

cessful trial. 

The general scoring rule is to take as the ceiling of 

the test the level of the highest test passed in the 

allowed number of trials, then deduct a half year for 

every unsuccessful trial. Since four trials are allowed 

in the XII, XIV, and Adult I test, a subject can lose or 

gain, ·according to the number of trials required on each, 

as much as two years in test age score on each of these 

higher tests. Below Year X~I, since there are only two 

trials allowed in each test, each failure (i.e., two un

successful trials) incurs a loss of one year. 

There are no separate designs for thirteen and fifteen 

years, but two-year credit can be earned if Years XII and 

XIV are passed on the first trial. If the subject has 

passed Year XII, but no higher test, his ceiling score 

from which deductions are made is 13 years. If he passes 

Year XIV, but fails the Adult, his ceiling is 15 years. 

In the case of an inverted test (after failure in the 

test immediately preceding), the worse record of the two 

applications is used for scoring. 

Among erroneous procedures occasionally followed by 

inexperienced examiners is that of allowing a subject more 

than the allotted trials. It is forbidden on the grounds 

t~at the extra practice may affect subsequent performance. 
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Scoring Example 1 

Deduc- Deduc-
Year Trials tions Year Trials tions 

VII 1 XI 1 
VIII 2 1/2 year XII 2 1/2 year 
IX 1 XIV 4 1-1/2 years 
X 2 1/2 y_ear Adult 2 1/2 year 

Ceiling score = 17 years less 3-1/2 years (7 unsuccessful 
trials); Test Age = 13-1/2. 

Year Trials 

VII 1 
VIII 2 
IX 1 
X Failed 
XI 1 

Ceiling score = 17 
trials); Test Age 
worse performance 

Year Trials 

VII 1 
VIII Failel 
IX 2 
IX Inverted 1 
X 1 

Scoring Example 2 

Deduc-
tions 

1/2 year 

1 year 

years less 
= 10-1/2. 
is scored. 

Year 

XI Inverted 
XII 
XIV 
XIV Inverted 
Adult 

Trials 

2 
Failed 

1 

Deduc
tions 

1/2 year 
2 years 

4 1-1/2 years 
3 1 year 

6-1/2 
\>Jhen a 

years (13 unsuccessful 
test is inverted, the 

Scoring Example 3 

Deduc-
tions Year 

XI 
1 year XII 

1/2 year XIV 
Adult 

Trials 

Failed 
Failed 

3 
3 

Deduc
tions 

No credit 
No credit 

Highest test passed = 10 years less 1-1/2 years; Test Age= 
8-1/2 years. Test continued for qualitative scoring pur
pose· , but no credit given for Ad~lt and Year XIV successes, 
because of two successive failures in Years XI and XII. 

Scoring Example 4 

Deduc- Deduc-
Year Trials tions Year Trials tions 
VII 1 XI 1 
VIII 1 XII Failed 2 years 
IX Failed 1 year XIV 2 ·x 2 1/2 year XIV Inverted 2 1/2 year 
X Inverted 1 Adult Failed No credit 

Ceiling score= 15 years less 4 years (8 unsuccessful trials); 
Test Age • 11 years. 
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Scoring Example 5 

Deduc-
Year Trials tions Year Trials 

Deduc
tions 

VII 1 XI 2 1/2 year 
1 year 

No credit 
No credit 

VIII 2 1/2 year XII 3 
Failed 
Failed 

IX 
X 

2 1/2 year XIV 
1 Adult 

Ceiling score = 13 years less 2-1/2 years (5 unsuccessful 
trials); Test Age= 10-1/2 years. 

Note: To convert test ages into IQ's, 14 years should be 
used as the divisor for cases at that age or above. 
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QUALITATIVE SCORING 

The qualitative as distinct from the mental age scor

ing is concerned with errors in drawing or execution rather 

than in planning. In other words, it has to do with the 

subject's ability to follow instructions with regard to 

crossing lines and lifting the pencil, and also takes into 

account the general neatness of the performance and whether 

quantitative errors (blind street entrances) took place 

near the beginning or end of the test design. Qualitative 

scoring usually begins with Year VII. 

The score is intended to reveal any haphazard, impuls

ive, or over-confident habits of action, or a tendency to 

become so absorbed in the task of finding the way out of 

the maze as to neglect other directions for executive per

formance. The weighting of errors is based on the compar

ative performance of delinquents, for whom the qualitative 

score was arranged. 

No criticism of the performance is given by the exam

~r but every error in execution must be rigorously scored. 

Leniency may change the picture considerably. The higher 

the Q-score, the worse the record. 

DETAILS OF SCORING 

The following errors are marked on the face sheet, 

weighted as indicated and are then totalled for the quali

tative score: 

1. Any blind alley entrance (test age error) occurring 

in the first third (FT) of the design, i.e., at or 
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before the arrow marked on each sample of a quali

tatively scored maze. · Weighting 2. 

2. Any blind alley entrance occurring in the last third 

(LT) of the design, i.e., at or after the arrow 

marked on the sample mazes. Weighting 1. 

3. Cut corner (CC). The error must occur while actu

ally turning a corner. Weighting 1. (A line 

crossed near a corner but not related to turning is 

scored as a crossed line.) 

4. Wherever the pencil mark touches a printed line in 

a maze, other than in turning a corner, it is 

scored as a crossed line (CL). Touching a line 

when going through an opening is similarly scored. 

Weighting 2 • 

5. Lifting the pencil (LP) except at the exit is a 

qualitative error. The warning against lifting 

the pencil is given in the initial instructions 

for Test V (usually children 12 years of age or 

under) and in the instructions for Test VII with 

older cases. The warning should be repeated again 

after five lift pencils in a single test, or after 

a total of ten liftings in any combination of 

tests. This is the only allowable interruption on 

the part of the examiner while testing is in pro

gress. The reason is to prevent the too early 

accumulation of error points up to the prescribed 

limits. Weighting 3. 
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6. "Wavy lines" (WL) are recorded against the subject 

7. 

if his general performance is as irregular in ap

pearance or worse than the performance given as a 

scoring sample of the test in question. Weight

ing 2. 

"Changed direction" (CD), formerly wrong direction 

(WD), is the notation made when it is evident that 

the subject started to go into a blocked path but 

avoided the error before crossing an imaginary 

line across a blind alley opening. Weighting 1. 

8. Any qualitative error occurring in Tests VI and 

VII obtains an added penalty of one point for each 

such error. A place in the face sheet provides 

space for recording. Weighting 1. 

The Q-score is the sum of the weighted scores in the 

above list, but there are two important restrictions. The 

maximum weighted error score recorded against any individ

ual in any single type of error is 48. This means that 

only 24 crossed lines or 16 lift pencils are counted. It 

was found that in some cases, particularly delinquents, so 

many errors occurred that the score lost meaning for com

parative purposes. There are no real distinctions between 

an individual scoring 100 and one scoring 150. For that 

reason the maximum recorded Q-score is 100. 

Obviously, the subject should not be aware that his 

performance is being scored. However, the number of lift 

pencils in any single design should be counted and the 
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notation LP followed by the number should be marked on each 

test design where they occurred. In some cases the individ

ual lifts his pencil but puts it down again at the same 

place so that the full number of LPs might not be apparent 

by later inspection. The "lift pencils 11 can be summated 

at the end of the testing. 

CHANGES IN FORMER PROCEDURES 

In test age scoring, the rule regarding successive fail

ures in two year tests now applies above Year IX instead of 

Year VIII. This gives some individuals a better chance to 

adjust to the Maze situation. 

The table for reckoning test quotients in the Maze al

lows cases to obtain a maximum TQ of 135 at each age level. 

In my opinion, TQ's below 30 and above 135 are of little 

comparative significance. The practice of including months 

of chronological age in divisors to obtain ratios between 

mental ages and chronological ages also seems unnecessary, 

as it confers an air of exactitude that is not justifiable. 

In the tables of TQ's appearing in the present volume, 

chronological ages are given in half years up to and includ

ing ten years,in 12-month intervals thereafter. 

MAZE TEST EXTENSION 

The Maze Test Extension series consists of eight test 

' designs published in 1955 so as to give scores equivalent 

to those of the Original or standard series. This extension 

was devised in order to control practice effects whenever 
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it is necessary to repeat the Maze after an initial applica-

tion. As an example of this use, we may instance studies of 

patients before and after some special therapeutic measures, 

such as psychosurgery or administration of tranquilizing 

drugs, where a practice-free form of the Maze is required. 

EXTENSION SUPPLEMENT 

A second practice-free series called the Extension Sup

plement has also now been standardized and published. Test

ing with the Extension and Supplement series begins at Year 

VII, and the instructions for application, scoring, and TQ 

! reckoning are those set forth in the present volume. 

Discussion of 1965 Instructions 

Although nearly every possible test situation is covered by 

the current instructions, there are a few ambiguous points to be 

resolved, and there are some points that should have greater 

emphasis. These points are discussed in the order in which they 

occur in Porteus' instructions. 

Porteus mentions in passing, early in the introductory por

tion of his instructions, that the two new practice-free series of 

mazes will give scores equivalent to the original series only if 

they are applied in the proper order. It should be stressed that 

valid Maze test scores can be obtained from the three series only 

if the Vineland Revision is administered first, the Extension 

Series second and the Supplement Series third. Any other order of 

presentation invalidates the test. 

Throughout the entire history of the Maze test, Porteus 
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has never mentioned what the examiner should do if subject fails 

the first maze presented in the Vineland Revision, Year V for 

children and Year VII for adults. He does imply, however, that 

in cases where mental deficiency is suspected, testing should 

begin with the Year III maze, and it is our considered opinion 

that it would behoove the examiner to suspect mental deficiency, 

and begin with the Year III maze, following failure on the first 

maze applied. If an adult, for example, failed to successfully 

trace through the Year VII maze of the Vineland Revision in the 

allotted two trials, the rule would be to score a failure for 

the Year VII maze and administer the mazes for years III through 

VI before going on to the Year VIII maze. No such leniency would 

be allowed on the Extension and Supplement Series, however. The 

subject presumably knows how to do mazes before these two series 

are applied. 

Porteus has been inconsistent, over the years, in his 

recommendations concerning how many mazes should be used to ob

tain Q-score. In his own Q-score validating studies and in most 

of the validating studies done by other investigators, the entire 

series of mazes was applied regardless of failure and Q-score was 

based on the performance on all of the mazes. In the early 

studies, prior to 1955, the Adult maze was not to be included in 

the Q-score, and in later studies the Adult maze was to be in

cluded. Q-score appeared to be equally valid by either method. 

The current scoring instructions leave the decision of 

which mazes to include in the Q-score up to the individual 

examiner. Testing can be discontinued when the TA ceiling is 

reached and Q-score must then be based on the mazes administered 
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up to that point. If the examiner wishes, he can administer· the 

remaining mazes Rnd calculate Q-score for the performance on the 

entire ser•ies. 

Although it is true that Q-score seems "magically" to work: 

no matter how it is derived, it does seem like a good idea to 

establish a standard procedure and stick: to it. Because most, 

if not all, of the studies done to validate Q-score used the per

formance on all the mazes, it would be best to routinely apply 

the entire series of mazes and calculate Q-score on the basis of 

the performance on all the mazes. 

In the section on qualitative scoring, Porteus clearly states 

that a high Q-score is the result of an inferior performance. 

People are apparently so thoroughly conditioned into thinking that 

all high scores indicate good performance that Q-score still 

causes confusion. It should therefore be emphasized that Q-score 

goes in the opposite direction to our expectations. 

Porteus clearly implies, but never directly states, that 

Q-score is to be based on every maze used by the subject whether 

the maze was successfully completed or not. If subject lifts 

his pencil four times on a maze and then enters a blind alley, 

the four pencil lifts are to be counted against him in the Q-score. 

There is one exception to the rule that Q-score errors are 

to be counted for every maze. The "wavy lines" error is scored 

only once for each maze year, and is based on the general appear

ance of all the mazes for a given year. This rule was clearly 

stated in the 1942 scoring instructions. In subsequent instruc

tions, the wording has been ambiguous, but there is no indication 

that Porteus ever intended to change the scoring of wavy lines, 
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and it is reasonable to assume that the 1942 scoring instructions 

still apply. 

The TQ table provided by Porteus has not been reproduced 

here. It is our feeling that the test is badly in need of new 

norms, and use of the current TQ table is virtually unjustifiable. 

The 1965 Maze application and scoring instructions provided 

by Porteus, with the few remaining areas of ambiguity resolved, 

constitute an adequate basis for uniform Maze test administration. 

If such a set of instructions could be universally adopted and 

employed in future Maze test administration, much of the confusion 

resulting from the variability in past Maze test administration 

would be resolved. 
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1-iaze published in .E.£!teus tests--The Vineland Revision 

( Port eu s , 1 9 1 9 ) • 

l-1aze published in Porteus tests--The Vineland Rev1sion 

( Port eu s , 1 9 1 9 ) • 

Maze published in Porteus tests--The Vineland Revision 

( Port eu s , 1 9 1 9 ) • 

Maze published in Guide to the Porteus Maze test (Porteus, · 

1924). 

Maze published in Guide to the Porteus Maze test (Porteus, 

1924). 

Figure 10 Mazes published in The Maze test and ~ental differences 

( l?o rt eu s , 1 9 3 3 ) • 

Figure 11 Maze published in The Maze test and mental differences 

(Porteus, 1933). 

Figure 12 Mazes published in The Maze test and mental differences 

( Porteus, 1933) • 

~'1gure 13 Maze published in The Maze test and mental differences 

(Porteus, 1933). 
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Mazes from the firit published series, published 
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Mazes from the first published series, published 
in the Journal of ~sychoasthenics (Porteus, 1915a). 



.. 

- 124 -

----- ----,-

s >-:-> 

_~_r 
c==-~--j 
I ----l ___ ~[-__ ----.-...-!1 ______ ---

Porleus Test- Vinel:lnd Revision Yc:u VI 

8 >--> lJ D~~ 
I I I 

I 

Porteus Tcst-Vinel:!nd Revision Year VII 

Figure 4 

Mazes published in Porteus tests-The Vineland Revision 
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Maze published in Porteus tests--The Vineland Revision 
(Porteus, 1919). 
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Maze published in Guide to the Porteus Maze test (Porteus, 1924). 
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Maze published in Guide to the Porteus Maze test (Porteus, 1924) . 
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Mazes published in The Maze test and mental differences (Porteus, 1933). 
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Maze published in The Maze test and mental differences (Porteus, 1933). 
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Maze published in The Maze test and mental differences (Porteus, 1933). 


