SIGNIFICANCE OF PSYCHOLOGICAL TEST RESULTS OF
EXOGENOUS AND ENDOGENOUS CHILDREN *

By Z. Pavuive Hoakiey, M.A., axp Heten A. Frazeur, M.A.
Wayne County Traising School, Nerthwille, Michigan

N THE field of medicine and psy-
chiatry, discase entities have their
syndromes which are followed with
sufficient fidelity to make a diagnosis
possible in the majority of cases. As
clinical psychology matures, the psy-
chologist dreams of the possibility of
observing and isolating diagnostic pat-
terns in the mental reactions of his
subjects. Evidence of this is seen in
recent years in the number of articles
in the literature reporting relationships
between test results which differentiate
between the adjusted and maladjusted,
the psychotic and the non-psychotic, the
feeble-minded and the normal. Strauss
and Werner have made numerous con-
tributions differentiating between the
exogenous or brain-injured mentally
defective child and the endogenous or
familial type with respect to perception,
visuo-motor activity (6,8) and thought
organization (7,9). The object of this
study is to determine whether or not
differences between the two last named
groups are reflected in their perform-
ance on Form L of the revised
Binet (10).
From the files of the Wayne County
Training School were taken every ex-
ogenous, white, male moron under 16

* From the Wayne County Training School at
Morthville, Michigan, Rebert H. Haskell, M.D,,
Medical Superintendent.
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years of age for whom there was a like
endogenous case, who differed from
him by not more than 6 months in
chronological and mental age, and by
not morc than 5 points in 1.Q. The
diagnosis, in each case, had been made
by the neuropsychiatrist according to
the following criteria: (5)

For the brain crippled,

(1) Evidence of pre-natal, natal, or
post-natal injury to the brdin,
either of a traumatic nature or
due to an inflammatory process;

(2) Presence of neurological signs of
brain lesion; and

(3) Mo evidence of mental deficiency
in the members of the immediate
family.

For the familial type,

(1) Absence of significant factors in
the developmental history, ac-
cording to the case record;

(2) Presence of mental deficiency
among the members of the im-
mediate family; and

(3) Absence of neurclogical signs.

In the selection of the subjects, all
cases of mixed or questionable etiology
were excluded, as were all whose con-
dition was complicated by motor dis-
turbances or epidemic post-encephalitis.
After these eliminations had been made,
18 pairs remained. A comparison of
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the two groups with respect to the
range in chronological and mental ages
and L.Q. is given in the following table:

TABLE 1
Exogenous Endogenous
Chronclogical Age o8
Range g=1 to 151 g—4 b 15=1
) Range 105 t0 1 3= 10-g bo 13—10
Mean 1a-7M 12=4
Mental Age
Range G=2 to po=h G2 to 16—10
0 Range t-Em g0 =8 to g6
Mean 9
1.0
Hange 5074 5075
£} Range ho—tg 63-70
Mean 5 67.5

From the scores of the pairs on the
various items under consideration, the
t was computed to determine the sig-
nificance of the difference in the means.
The level of confidence was established
by reference to Fisher's table of ¢ (2).

The first comparison of the items was
on the basis of the Terman-Merrill
scoring: that is, the number right or the
number passed or failed. Aside from
an occasional half credit, Terman and
Merrill take no account of the degree
of badness of the failure or of the rela-
tive superiority of the success. It is
possible that a more refined scoring
might uncover differences which were
obscured by this all or none method.
Consequently, various criteria were sct
up for a more refined scoring of those
items which were previously rated as
plus or minus. On these bases, the
diamond, the designs from memory,
and the paper cutting tests were scored
individually by four judges:* three ex-

* The authers wish to cxpress their appreci-
aton b Mrs. Ruoth Melcher Patterson, PR D, and
Hi.ia: Laura Lehuimen, MLA., for their assistance in
SCOTIENE.
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perienced clinical psychologists and a
research fellow, trained in psychology.

The test blanks, opened to the item
to be scored and designated only by
number, were presented to the judges
in random order so there was no clue
to the name or the classification of
the subject. When the scoring was
completed, the ratings of the four
judges were compared and, if the value
assigned by one judge differed from
that of the others by more than one
point, reexamination was made in
order to be sure that the score repre-
sented the judgment of the scorer. If
one subject of a pair did not have an
item, his mate was also omitted from
that comparison.

Criteria for the diamond:

Score 1. A perfect performance.

2. Four good angles. Sides parallel
but not mecessarily equal. Angles
not necessarily opposite. A square.

3- Three good angles with no “ears.”
Four sides.

4. Only 2 good angles. Two may have
“ears.” Four sides.

5. Malformed, as triangles, ete. Con-
trol attempted.

6. Not to be recognized as an attempt.

If one subject of a pair drew but two
diamonds and his mate drew three, the
third was not scored. The final score
was the sum of the mean scores given
by the four judges on each diamond,
divided by the number of diamonds
considered.

Criteria for design from memory (a):

Score 1. Drawings receiving full credit ac-
cording to Terman-Merrill.

2. Drawangs receiving half credit ac-
cording to Terman-Merrill,

Anpmican Jovmman oF Mesta DericiEncy
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3. Mo eredit according to Terman-Mer-
rill except example 26.*

4 Recognized as an attempt. Example
26.

5. Mot to be recognized as an attempt.
Criteria for design from memeory (b):

Score 1. Drawings receiving full credit ac.
cording o Terman-Merrill.
2. Drawings roeceiving half credit ac-
cording to Terman-Merrll,
3. Lines wo far from corners and Ter-
man-Mernill's no credit example 157.%*
4. Box in perspective and the remain-
der of Terman-Merrill's no eredit.
5. Mot to be recognized as an attempt.

The final score in each of the draw-
ings from memory was the mean of the
scores given by the four judges.

The rehined scoring for the paper cut-
ting tests differed from the above pat-
tern in that the score on each was
cumulative. The maximum score was
8 and 11 for the first and second designs
respectively. One point was given for
cach of the following:

{a) Subject uses printed frame as the paper.

(b} Subject uses printed frame as open sheet
of paper. (If seen as open for one par-
trayed element, give credit, although seen
as folded for the second.)

{c) For cach clement portrayed.

(d) For cach clement correctly portrayed as

open.
{e} For cach element correctly portrayed and
in the correct position.

(f) Subtract one point for the portrayal of
additional elements.

Of the above tests, all of which may
be called perceptual and visuo-motor in
type, only the diamond, when scored
according to Terman-Merrill, resulted
in a significant score. In this, t was

* Terman and Merrill, Measuring Intelligence,
P 351
*# Terman and Merrill, idd., po 253,

Vovome L, Ma. 3, Ocvobin, 104%
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—3.06, significant below the 1 per cent
level of confidence. Bur this, in itself,
cannot be used as a diagnostic tool
since, of the hfteen pairs having the
test, nine made equal scores.
Comparisons were made with respect
to the verbal items: vocabulary, abstract
words, absurdities and similarities. The
first three were scored only according
to Terman-Merrill. In all, save the
vocabulary, no word or situation was
used which had not been presented to
both subjects of the pair. In each case
the score was the number right. For
the comparison of our groups with
similaritics, subtests VII, 2 and XI, 6
were combined, making one score.
The qualitative scores for the simi-
larities were taken from the Martinson-
Strauss cvaluation of responses to the
1916 Binet (4), where the item was
common to both studies. For the re-
mainder of the items, VII, 2 ¢ and d,
and XI, 6 a, d and e, letters were
assigned to responses in accord with
those of the Martinson-Strauss stand-
ards. That is, “a;," was given to the
response which compared the named
objects by classification as, for example,
wood and coal are fuel; “a,” to com-
parisons in terms of use as, they both
burn; “b," to inferior but correct re-
sponses as, both are hard; “c,” to non-
sensical answers; “d,” to answers which
contradict the general or specific facts
involved in the problem; “g” to
answers based on a misunderstanding
of the question; and “i" to the response
that the subject does not know.
Martinson and Strauss did not attempt
to determine the degree of superiority
of one response over another but only
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that “a," was superior to “a"; “a" 1o
-Ith‘i and “I:'H l:-l:l Hd‘ll md IIE:F i rwia w“
the poorest of all, and “i" was superior
to “d,” “g” and “c,” in that it was more
often given by normal children.

In order to submit our scores o sta-
tistical analysis, it was necessary to
ascribe a numerical value to these let-
ters. Following the order of merit
indicated by Martinson and Strauss,
we arbitrarily assigned the following
credits: a,=4; a=3; b=2; i=1; d and
g=0; ¢=—.a1. The hnal rating was
the mean score for the number of items
used. Only those were included which
had been presented to both members of
the pair.

No significant difference was found
1 the verbal items.

Contact with brain-crippled mentally
defective children leads to the conclu-
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sion that they have a short attention
span. In the Binet, digital memory is
probably the simplest measure of the
ability to attend and to recall. Conse-
quently, we have made comparisons of
the performance of our two groups on
digits in both normal and reversed
order.

The scoring for all comparisons with
degits was according to Terman-Mer-
ril. In Plan A, in both forward and
reversed series, ability to repeat digits
falling below the basal was assumed.
In Plan B, no ability was assumed that
was not demonstrated. This materially
reduced the size of our groups since we
do not routinely give digits below the
basal age. There were eight pairs who
established their lower limit with digits
in normal order, and three with re-

TABLE T
Brxer Triess wirnt Tersoas-Mexnie ano ReFwep Scommen, Resvcrs or Guove CoMparisons
Scoring Mo, of Level of Inferiar
Iecsns Methed Pairs Confidence Group
Diamondl ... caicssissanss T.M. 15 Edow 1% Exag.
e e nm 21G Refined 15 s—105; Ezog.
Designs from Memory:
Detign A.oceennnnens TM. 17 5% Exog.
e i ey Refinved iy 10=2075 Exog.
Design B. ...occanimns TM. 15 [ C Exog.
e o o Refined 17 s=10%; Exog.
Paper Cutting
TR T e e e e e ' m T.M, 1y so—50%E Endog.
L e e a Refined 17 Ro=q0%, Exog.
Paper Cutting
A e A e T.M. 7 o
e B R Refined ] Gio=10%, Exog.
Wocabolary oo cvune cuscnnns T, th o—Ba Endog.
ract Words . ......oans TM. I 20=30%, Exog.
Similamties: Two and Three
ThiEg e m e nmaratn TM. 17 10—20%, Exog.
S . = Refimed 17 10=40% Exog.
Verbal Absurdites ..ovvaves TM. 18l 40-50%% Endag.
Dhigits Forward .. .covannas Flan A 18 J0-40% Endag.
= N Plan B ] L
Digits Feversed . .ovuevanns Flan A 18 253 Ezog.
= e e e e e Flan B 5 -

% All but 1 child {endag.) failed.

* Mean difference: zero.

Aumumican Joummar or Mextar DERcCIENCT
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versed. In both comparisons of Plan B
the mean difference in score was zero.

Plan A, with reversed digits, was the
only item of this group to give a score
approaching significance. That this is
meaningless becomes apparent when we

consider that the rating for one or both
members of all pairs, save the three
named above, was based on the assump-
tion that the child could reverse three
digits. '
Inspection of Table IT reveals the fact

TABLE Il

Biwer Treses womn Tersesss-Mesnics aso ReriNens Scommoc. Resnms oF Sup-Geour Cosmparisows

Items Group
11T s | . M.A. 0 o B-0
Lt L O e M.A. 8<1 o 10=10
A M.AL 60 w0 8o
gy b e - e M.A. B-1 to 10—18
i e T e L0, so=fs
A L) fg—ng

Design A ccvavass o M.A. g=o0 to 10-10
R e L0}, so=fig
.......... LA bg—75
L e MA. 5-0 o 10-10
e e e e LA}, so=h5
e e L0, Gig=75
Diesign B ..ocvavans M.AL g0 o 1610
o L0). so-fig
i e H.:IQ' Gg=7g
e . G0 I 10—10
M e 1.0 go=fig
.......... L0, bi5=75

Form A coensnnnnns M.A. g—0 to 10—10
R Lo fg=g%
e e =T M.A. o0 to 10—10
N e E R R 1.Q. 6575
Poen B ....ovvneas M.A. g=0 to 10=10
" eeeessinen L), g6y
: LQ. 6575
Vocabulary. ...cuavaen. 1.0 so=fi5
e g e e = el 1.0}, bg—g
Abstract Words ....... M.A. g0 to 10—10
v T Aere L) 5-7%

Three Things ...... M.A. 76 o 18—10
i e L0 G575
e e = | M.A. 7=0 10 10=10
= AT TR 1.0, go=6s
5 T L) Gg—74
Verbal Abwurdities .. ... MA. B=0 to 10=10
- it 1.0 so-ts
e Y e re 2 1.0 Eg—n
Digits Forward ....... 1.
. Rk 1.0, G5=7%
Digits Reversed 2 vvnvas M.A, g=0 to T0=10

* Mean difference: zero.
Vovome L, Moo 3, Ocronen, 1945

Seoring M, of Level of Inferior
Method Fairs  Confidence Group

T, ) E-Iu?é Eﬂl
o 10 .
Refined |E m!:_an‘}'; E:ﬁ
- 5 s-10%, Exog.
i 9 1-2% Exog.
= 6 go—aatL Exog.
TM™. 3 =105 Exog.
p 4o-50%, Exog.
- 9 c—10 Exog.
S
wi s ]
o 9 20—307% Exog.
TM. 5 1o=20% Exog.
. g o0, Endog.
& ] Bclow 1 Exog.
Refined 5 =3 Exog.
ol & o=l %%, Endog.
» @ Below 1% Exog.
T, L] so=50% Exog.
- g L 3
Refined 5 e Endog.
o & ro—8a% Exag,
R T
= o L L Exag.
TM. 9 -
T 9 so=fin% Endog.
= 4 20—-30% Exog,
= & qo—5a%% Exag.
" IE ].Hﬁ% Exag.
Refined 10 304094 Eing':
5 ] 30=40 Exog.
e .| go-fott Exog.
TM. 7 7@—&:-:;"-':. Endog.
- 5 ﬁn ?n EI:II!I:IE.
Plan A . ‘-:-au:: Exog.
9 7 ] '
a 9 5% Endog.
= 5 fo=-70%, Exog.
= 9 o—golh Exog.
9 s—10%% Exog.
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that only the diamond, when scored
according to Terman-Merrill, gave a
level of confidence below 2 per cent. It
scemed possible that the significance of
some items might be obscured by the
diversity of mental age and 1.Q., par-
ticularly since some of the items under
consideration occur well above the mean
mental age of the groups. Conse-
quently, it appeared advisable to re-
strict the group by taking, as the lower
limit, the mental age at which the item
occurs since those of lesser mental age
could not be expected to perform well,
irrespective of their classification. Also,
a narrowed LQ. range might yicld sig-
nificant findings. For results of these
comparisons, sec Table II1.

The only addition to the list of sig-
nificant differences is memory design
(b), drawn by subjects with L.Q.'s 65 to
75, regardless of the method of scoring.

Strauss and Werner (6), in their
article concerning the mental organi-
zation of the brain-injured mentally
deficient child, point to a striking dif-
ference in the manner of performance
between endogenous and exogenous
groups with the marble board, although,
objectively, the two may reach results
equally correct. Can this be shown
with the items of the Binet?

Two of the outstanding errors in
drawing diamonds are the inverted
angles and the angles which are deter-
mined, not by the natural meecting of
the sides but by a turn in the line result-
ing in a leop or an “ear.” Exogenous
children have been observed to produce
this kind of drawing. Reviewing the
diamonds produced by the subjects of
this study, we found that 21 “ears” or
inverted angles had been drawn by the

Test Besurts oF ExocEwovs axp Enpocexous CHILDREN

brain-crippled as compared with 7 by
the familial. The difference is not sig-
nificant and dividing the group into
more homogencous mental age and 1.Q.
subgroups does not increase the relia-
bility of the difference. (See Table IV.)

The drawings of the paper cutting
were scrutinized for the portrayal of
additional elements. Bur 2 of the 30
subjects made additions. Both were
exogenous. One, with a2 mental age of
6 years g months, had drawn 10 holes
but no ecreases, apparently unable to
inhibit his tendency to perseverate.

With the memory designs, compari-
sons were made between the whole
groups and between the subgroups to
determine whether one type of child
drew too poorly for recognition more
often than the other. No significant
difference was found for any group
with either design.

Two comparisons, each using the
whaole group, were made of the quality
of the associations by similarity: one, 1o
test if one group was superior to the
other in the number of *a” and “a,"
responses; and the second, to discover
whether one group, more than the other,
reported that he did not know instead
of making erroneous answers. Neither
proved significant.

The results of the qualitative differ-
ances are summarized in Table IV.

Our final comparison has to do with
the range of the Binet. Range is de-
fined as the number of years lying
between the first basal and the last zero
age. A basal is that year level at which
all six sub-tests are passed; a zero, where
all six are failed. Our testing procedure
is to establish a basal age below the
carlicst failure and, at the upper end,

AmExrean Joumsar or MENTAL DEFICIENCTY
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TAELE 1V
Resrirs or Grove Coapanisos witH Resprer To Qoavrmy oF REsposirs
Mo of Level af Inferior
Iten Group Pairs Confidence Group
Angles of DHamands
Inwmd mi e A e D e Whole 15 1e—20% Exog.
e M.A. 70w 10-10 ) 10=20%, Exog.
- e e T 1.0, go=ti5 ] 3o-g0%, Exog
- e = T o n L0 G575 [ qo=50%, Exog
Paper Cutting, & and b
Additional EISfments .ovvverrrnras Whole Iy 1o=20%; Exog.
Designs from Hi.'mu:].-
A:::mpt muammuhle .......... Whale iy 3o—40% Endog.
.......... M.A_ -0 to g0 Iz 1o=20%, Endog.
L R e e M.A. g=1 to 10~10 5 Bo—roth Exag.
Attempt unrccognizable ......0... Whalz 1 -
- & e M.A. g1 @ 10=10 ] 1o=20%, Endog.
Similanties: Two and Three Things .
e Whale 17 o8B0 Exog.
-l T [l T T R Whale 14 Zo=30%0% Exog.
* Mean difference: Zero.
two consecutive zero ages unless the Duscusston

first zero is at or past the subject's life
age. As an example, if a basal age has
been found at year level IX but the
child has failed to meet the VIII year
vocabulary requirement, a second basal
is established below the VIII year level.
If the subject passes no test ar year XII
but has already passed the paper cutting
test at XIII, the test is continued
through XIV and the average adult
level unless the subject is in or below
his fourteenth year.

Contrary to our expectation, our
endogenous children more frequently
had the longer range and the multiple
zero age. Neither comparison resulted
in a si t difference, t falling
between the 30 and 40 per cent levels of
confidence in both cases. Only one
child, exogenous in type, had a multiple
basal.

Vovome L, Mo, 3, Ocroner, 1o4s

In this study we have attempted to
determine whether brain-crippled men-
tally defective male children respond to
items of the Binet in a manner, or with
a degree of accuracy, different from
male children whose deficiency is of
familial origin when they are closely
matched in a one to one relationship
with respect to chronological age, men-
tal age, and 1.Q. Furthermore, by
subjecting the scores of the two groups
to statistical measures adapted to small
samples, we have sought to learn
whether or not observed differences
were sufficiently reliable to establish the
given subtest as a psychological tool for
differentiating between the two groups
of children.

We have found that the only statisti-
cally reliable differences occurred in the
perceptual or visuo-motor field. Thae
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the exogenous child is handicapped in
this area has been shown by the studies
of Strauss and Werner, and by Lord
and Wood (z). Possibly we should not
expect greater differences when we con-
sider the number of factors operating
against the possibility of their existence.
In the first place, our groups are very
small. Significant differences might be
uncovered if they were sufficiently large
to allow for subdividing on the basis of
quality. That is, there is a possibility
that, for a given mental age or 1.Q.,
there are degrees of poorness which the
endogenous would not show. Also,
greater differences might be found if
the groups were more homogenous.
We know there are differences in type
of brain damage: in areas having re-
ceived injury, in the extent of the
injury, and in the degree of restitution.
Meither can we be certain thar our
familial group is unitary in character.
Consequently, until we have a sufh-
ciently large number of cases to divide
into still sizable, homogenous groups,
and until our knowledge is sufficient to
allow us to isolate types with greater
strictness, we probably should expect
different reactions within groups and
exceptions to established trends.
Again, our negative results may have
their origin in the test as well as in the
group submitted to it. Tt may be that
the Binet technique is too controlled to
catch, in the mentally defective child,
the nuances, the disinhibitions, and the
Hickerings of nermaley which, in a
clinical situation, lead us to suspect the
presence of brain damage. This possi-
bility is strengthened by a comparison
of our findings with those of Doll,

Test Resurrs or Exocenous axp Expocexous CHiLDREN

Phelps and Melcher (1) whe, in 1933,
attempted to discover “some general
principles concerning the psychology of
birth injured feebleminded children™*®
from the results on the 1916 Binet.

Their subjects, 11 in number, showed
a great disparity in chronological age,
mental age, and location of lesion.
Also, they were of both sex. The one
factor common to all, save one, was
gross motor disability, a factor which
set them off sharply from the subjects
of this study. In spite of these differ-
ences, and in spite of the smallness of
both study groups, the trends broughe
out in the two studies are in the same
direction in five of the eight subtests
common to both. In only two instances
could we say the results wholly dis-
agreed. However, in the light of our
statistical findings, we should not read
into this agreement more than is there.
It is true that this study has revealed
some interesting trends or tendencies,
and it is true that some of our results
are in agreement with those of another
study made in a wholly different man-
ner and with subjects whose only con-
sistent  likeness to ours was brain
damage. But, it is also true that our
statistical procedure has not revealed
any significant number of statistically
reliable differences.

This study is by no means conclusive
and, as we have just said, the results are
preponderantly negative. We have pre-
sented it as a warning to psychologists
to use diagnostic patterns with extreme
caution wuntil they are thoroughly
authenticated, and even then to kecp

* Daoll, Phelps, and Melcher. Mental Deficiency
Due o Birth Injuries. Page 1o3. ;
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in mind that the case under considera-
tion may be the exception to the rule.
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