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in only tw o cases have those w orking w ith  the children dis- 
agreed w ith  th e  findings of th is departm ent, and those were 
cases w here I believed the  g irls w ere of h igher mentality and 
should be held m ore responsible. In  o u r school, we have found, 
while our principal has never used any kind of mental tests, 
th a t  our children of the  several m ental ages are found in the  
grades corresponding to  th a t age.

I had the opportun ity  of te s tin g  six ty  girls, who are on pa- 
role from  one of o u r last S ta te  institu tions. T his work was 
done tw o  years ago. O f those six ty  girls, only four passed 
the  B inet tes ts  successfully. A t th a t tim e, we were criticized 
quite severely for say ing  th a t those g irls w ere feeble-minded 
girls. H ow ever, it has been o u r privilege to  follow those girls 
carefully since th a t  time. Som e of them  have been re-tested, 
b u t we have a  record  of w hat those g irls have done, just when 
they  are  today. N one of these  g irls can be said to have really 
m ade good. W e  believe th a t  these g irls represent a very fair 
average of the  girls to  be found on parole from  any State reform- 
atory.

O u r physician, D r. A lice W eld T allan t, in an article in 
the  B ulletin  of the  A m erican A cadem y of Medicine, October 
1912, reports  venereal disease to  exist in from  thirty to forty 
per cent, of our cases, w hile sixty-five per cent, of th e  cases have 
been im m oral. W e also find th a t  im m orality  is twice as fre- 
quent in the  low -grade girl. O u r problem  is also one of legis- 
lation, to  get suitable provision for cases of such  low mentality 
th a t th ey  will be able to  become self-supporting or to live in 
society. W e  hope th a t  th is  m ay be accomplished through the 
estab lish ing  of colonies.
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The Assumption T h at the M ajority  M ust P ass a t Age.
There has been m uch theoretical discussion in regard  to  the 

relative frequency of occurrence of d ifferent g rades of hum an in-
telligence. If we could divide off the  w hole range of intelli- 
gence form lowest to  h ig h est into equal steps, o r grades, w hat 
percentage of individuals w ould belong to  each grade, o r how 
would the distribution curve run? E m pirical da ta  to  show  

what the exact facts a re  are no t y e t a t hand, and theoretical 
discussions have brought us to no concensus of opinion on th is  
question.* It should follow from  th is  m uch alone th a t we have 
no right to assume th a t the m ajo rity  of children tested  w ith  th e  
Binet-Simon tests m ust tes t ou t a t age in  o rder to  show  the 

tests to be accurate, or th a t w hen the  m ajo rity  do te s t o u t a t age 
it is proof of the tes ts’ accuracy. K now n em pirical facts give 
considerable indication th a t th e  d istribu tion  curve for th e  dif- 

ferent grade of intelligence runs m ore  o r  less parallel to  the 
normal distribution curve in w hich a  m ajo rity  belong to  a  m id- 

dle grade and an equal num ber deviate in each direction from  
this middle grade. B ut th is is en tire ly  too  indefinite. If  the  
distribution curse is to  be used a t  all to  show  th e  range and fre-
quency of error in the m ental ages obtained, w e m u st have ex- 
act figures on the correct, the real d istribu tion  curve as well 

as on the distribution curve for th e  m ental ages as w e g e t them  
with the tests. How ever, g ran tin g  th a t th e  real d istribu tion

See especially Bobertag's discussion in article  referred to before.
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curve for the different g rades of intelligence corresponds exactly 
to  the norm al d istribu tion  curve and th a t we have exact figures  
on it, we m ay point ou t th ree  o th er m atte rs  to  be c o nsidered. 

T h e  first is th a t w hether or no t the m ajority  of children as 
m easured by  the  tes ts  will belong  to  the  m iddle grade depends 
in th e  first place on the un it of m easurem ent used. A year's 
m ental developm ent is the  un it of m easurem ent that has been 
used, and a child has been called m entally  a t age when he was 
retarded or advanced by less th an  a year. T h is  gives a range  
of variation in m ental age of approxim ately  tw o years for chil- 
dren classed as tes tin g  a t age. B u t th e  allow ance of this range 
in years is en tirely  arb itra ry , as is the am ount of mental devel- 
opm ent taken  for the unit. I t  would be qu ite  simple and just 
as justifiab le  to allow only a  half year, or tw o years of retarda- 
tion o r advancem ent for the at-age class. W hether the ma- 
jo rity  pass a t age or no t is therefore d irectly  dependent on this 
a rb itra ry  procedure, and ceases to  have any  meaning as an ac- 
curate  indication of the degree of accuracy of the tests. To 
m ake the  d istribu tion  curve for m ental ages as obtained by the 
tes ts  correspond exactly to  the  real d istribu tion  curve requires  
in the first place th a t for both  curves th e  w hole range of intel- 
ligence be divided into the sam e num ber of equal steps or grades, 
and th a t the sam e num ber of these steps o r fractions thereof be 
allowed for the m iddle class for both  curves. I t  is obvious 
we can in any  case m ake any proportion  of th e  whole number 
th a t we wish belong to the  m iddle class according to how we 
lim it the  range of varia tion  from  th is  m iddle class. In Table
IX  it was seen th a t for m y results, w hen fractions of a year are 
taken into account for bo th  the  ages and  m ental ages, consider- 
ably over a bare m ajority  pass a t  age w hen allowing a range of  
nearly  tw o years for the at-age group in using  the whole year as 
the  u n it of m easurem ent. If  now  we use th e  half year as the 
unit, and call all a t age only those who are  re tarded   or advanced 
by less than  half a year, we get the follow ing figures.

T A B L E  X I
Age 6          7                   8               9              10               11

% At Age                                      39        49                 33              39              35 43
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Here considerably less than  th e  m ajo rity  pass a t age. Hence, 
in order to have a bare m ajo rity  pass a t age the u n it of m easure- 

ment will have to be som ew here betw een th a t of a  y ea r and a 
half year. From  this follows a fu r th e r im p o rtan t deduction . 

This is that the middle o r a t age g roup  in th e  d istribu tion  curve  
can not cover nearly one-th ird  of th e  w hole ran g e  of intelli- 

gence, since the m ental ages of adu lts m ay  range from  less than  
a year to thirteen years. Suppose th a t the  un it of m easurem ent 

necessary to make a bare m ajo rity  pass a t age  w ere exactly 
three fourths of a year, and suppose th a t w e  had exam ined a 
large number of tw elve-year-old children w ith  m ental ages from  
one to twelve years and over. T h e  m ental age of th e  middle 

group would then range from  11.25 years to  12.75 years, o r over 
a range of 1.5 years. B u t the range from  one to  11.25 is seven 
and one-half times this. U sing  the  am ount of m ental develop- 
during a year as a u n it for m easuring  b rings us to  the  
second point  to be considered.
The second point is th a t the  am oun t of m ental developm ent 
during a year can not be taken as an  accura te  u n it of m easure- 
ment of intelligence. I have poin ted  o u t in o th er places th a t 
the amount of m ental developm ent du rin g  a y ea r decreased w ith 
age.* Stern1, Bobertag,2 Chotzen,3 and o thers have noted  the 

same. Thus at the age of tw elve a re ta rd a tio n  of a y ea r repre- 
sents less actual re tardation  th an  it does a t the  age of six. T he 

amount of retardation represen ted  by a  y ea r being  less for the  
higher ages it  occurs m ore frequently  th an  it does for the  lower 
ages, and thereby reduces the percen tage th a t pass a t age for 
the higher ages. T h e  m agnitude of th is factor can no t be show n 
very well from present resu lts  because the  scale m easures too 
low for the higher ages and too high fo r the  low er ages, thus 
already affecting too m uch the  percentages th a t pass a t age for 

the different ages. B u t perhaps its p resence m ay be said to

*See "The Binet and Simon Tests of Intelligence in Grading Feeble-Minded 
Childre,"this journal 1912; and “A Revision of the Binet-Simon System for 
Measuring Intelligence of Children," this Journal, monograph Supplements,

S e p t e m b e r ,  1 9 1 2 .  1 Die Psychology Metboden der Intelligenzpruefung und d e re n  Anwend- 
ung bie Schulkindern. Bericht, ueber den V. Kongress fuer experimentellePsycho-

l o g i c ,  B e r l i n .  
1912
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be indicated  som ew hat in the figures in tab le  X I, remembering 
th a t in m y resu lts on the accuracy of th e  scale as a whole the 
scale is show n to  become gradually  m ore accura te  from  the sixth 
to  the eleventh year. E ven w hen th e  num ber passing at age is 
reduced m ore by th is inaccuracy of the  scale for the  lower ages 
than  it is for th e  h igher ages, an  average of 40.3 p e r cent, pass  
a t age for the ages of 6-8, as com pared w ith  35.6 per cent, for 
the  ages of 9-11. T h a t the ra te  of developm ent increases with 
age is show n m ore directly  by  o th er results. Bobertag com-  
pu ted  th e  percentage of increase in the num ber of seven-year- 
old children who passed certain  of the B inet-Sim on tests over six- 
year-old children who took the  sam e tests, and compared this per 
cent, difference betw een six and  seven-year-old children with 
the difference betw een eleven and tw elve-year-old children for 
ano ther group of tests. T ab le  X II  gives these  results.

T A B L E  X II
T es ts V II 8 V II 2 V II 4 VII 5 V III 1 V II 1 VI 5 VI 1

6 52 35 39 42 32 60 45 53

7 93 78 77 77 61 85 69 74

% Increase 41 39 38 35 29 25 24 21

T ests ? X I 4 XI 1 XI 3 X II 2 X 4b* X I 2 X 4

11 41 58 59 56 34 64 60 53

12 63 78 78 75 50 78 70 62

% Increase 22 22 19 19 16 14 10 9

T h e te s t num bers are given in the  first horizontal column, 
and correspond to  those of m y revision. T h e  o ther figures give 
the percentages of the  num ber of children w ho passed these  
tests. I t  is seen th a t on the average for th e  eigh t tests chosen 
31.5 p e r cent, m ore of the seven-year-old children pass than 
th e  six-year-olds. B ut only 16.4 per cent, m ore of the twelve- 
year-old children pass ano ther group of e ig h t te s ts than of  
eleven-year-olds. T h is is a s trik in g  difference. I t  w ould have 
been of m uch in tere st to  have had B obertag’s results for the 
o ther ages and tests also to  see how  uniform ly th is  difference was 
present. M y own resu lts g ive equally  s trik in g  evidence of a 
decreasing ra te  of m ental developm ent w ith  increase in age in a 

*Teat X4b of the 1908 series, which my revision omits.
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number of individual com parisons, b u t th e re  is considerable 
variation and there  are m any exceptions. T hey  are  given in 

Table XIII. T he R om an num erals give the age-groups of the 
tests. T he ages are given in the  first vertical colum n on the  

left. The other figures give the  per cent, difference fo r the  five 
 tests age-group betw een one age and  th e  n ex t following.

T A B L E  X III
V II V III IX X                          XI                X II                                 XV          Av.

12.8 14.0 9.6

4.2 23.8 14.4 11.1

5.0 18.2 20.8 8.4 13.1

3.0 6.2 6.4 16.6 8.1

10.6 12.4 14.8 9.4 11.1

1.8 3.8 -1.0                                       -2.4        .6

12.8             6.6             12.6   10.6 
0.2 — .8      - 3

5.6 5.8

Thus, on the average for th e  five tes ts  in age g roup  V I, 2.2 per 
cent, more of the seven-year-old children passed these te s ts  than  

the six-year-olds. T h e  general average differences are given in 
the last vertical colum n on th e  righ t. T hese last averages 
should express best th e  am ount of decrease in  the  ra te  of m ental 
development w ith increasing  age, and a m arked decrease is 

indicated. The average of these figures again is 10.4 for 
the first four, 9.6 to  8.1, and only 4.1 for the last four, .6 to 5.6. 

But a little further analysis show s th a t th e re  is an  im portan t 
complicating factor. I t  is noticed th a t the increase in  th e  per- 
centage of children p assing  an  age-group of te s ts  w ith  increas- 
ing age g rea ter the  m ore difficult the tes ts  are for the 
children in questiton. T hus, com paring  six  and seven-year-old 

children, the increase in  the percentage of seven-year-old pass- 
ing is greater for the  tests  in age-group V II  th an  i t  is fo r age- 
group VI, and greater again  for age-group V I I I  th an  fo r age-
group VII. There is a general tendency  for th e  figures to  in- 

crease when read from  left to  righ t. S ince th e  tes ts  a re  too easy 
in the lower groups, the am ount of decrease in ra te  of m en- 
tal development w ith increasing  age is no t b ro u g h t o u t fully
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by the  figures in T able X II I . A  re-arrangem ent o f  the results 
will show  th is  m ore clearly.  T h is  is done in T ab le  XIV.

T A B L E  X IV
1—80 No. 81-64 No. 65-100 No. Av.

6— 7 14.3 3 23.7 3 3.4 8 13.8

7 - 8 20.3 7 19.0 2 3.6 11 14.3

8 - 9 14.0 2 18.2 11 6.0 8 12.7

9 -1 0 18.0 2 12.3 6 5.4 12 11.9

10-11 13.5 2 15.5 8 8.0 10 13.8

11—12 - 5 .0 5 3.4 5 1.4 9 - . 6

1 2 -1 3 13.8 5 10.0 3 5.1 8 9.6

18-14 9.0 3 - 1 .7 6 6.0 2 4.9

14—15 8.7 3 6.0 3 - - 6.4

Av. 11.6 11.9 4.9

F or th is  tab le  th e  tes ts  w ere first divided in to  three classes 
according to  th e  percentage of children passing  them for each 
pair of consecutive ages. T hus, as seen in the  table, there were 
th ree  tes ts  w hich were passed by 1-30 per cent of six and seven- 
year-old children. T here w ere th ree  tes ts  th a t  were passed by  
31-64 per cent, of six  and seven-year-old children, and eight that 
w ere passed by 65-100 per cent, of these children . After being 
th u s divided in to  th ree  classes according to  their degree of dif- 
ficulty for the children, w e can note th e  increase from one year 
to  the  nex t in th e  percentage passing, com paring  th e lower with 
th e  h igher ages. T h e  o th er figures in  the  table give these per- 
centages of increase. T hus, for th e  th ree  tests  tests that are passed 
by 1-30 per cent, of th e  six and  seven-year-old children, 14.3 
per cent, m ore of the seven-year-olds pass than  of the six- 
year-olds. T h is  table show s be tte r th an  the  preceding one that
(1) th e  older th e  children g e t the  less p rogress they make dur- 
ing  a year in th e  ability  to  pass given te s ts ;  (2) th a t  the progress 
m ade du rin g  a year decreases w ith the increase in the ease of the 
te s t in the  first place. T h is las t fact m eans th a t progress in 
the ab ility  to  do th e  tests  is a t first rap id  and  decreases as the 
child g row s older. I t  is  qu ite  analogous to  t h e  well-known 
law  of practice, b u t should no t be confused w ith  it. For the 
progress in ab ility  w ith  w hich we are  here concerned is not a
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pracice effect, but is due to  progress in m ental developm ent. 
It suggests further th a t we can not view m ental developm ent 
as progress mainly in som e one general function  such as we us- 
ually attempt  to describe by the term  “general intelligence.” 

The view that m ental developm ent consists of the  succssive and 
party simultaneous developm ent of a num ber of m ental func- 

tions the combined activ ity  of w hich is required  for the perform - 
ance of concrete  tasks, seem s to  fit the p resen t facts m uch better. 

Thus, only a  small percentage of a given group of, let us say ,
four-year-old  children will pass the  tes ts  of age-group six, and 

none will pass the tests of age-group eight. A t the  age of five 
this percentage for these sam e children has increased m uch for 

the tests of age-group six, and a very  few m ay pass som e of the 
tests in age group eight. A t the ages of six and seven th is am ount 

of yearly increase has fallen for the tests  of age-group six, and is 
less than the year’s increase in the percentage passing th e  tests 
of age group-eight, and so on. Now, the tests  in these age- 
groups may be quite d ifferent in character, so as to  involve quite 
different mentaI functions o r new  com binations of their ac tiv ity . 
This is in fact the rule in the B inet-Sim on system . Four-year- 

old children do not pass the  tes ts  of age-group eight a t all be- 
cause the mental functions required  in them  have no t y e t ap­
peared at all in the form necessary. W hen they  begin to  ap- 
pear, at the age of five to  six, th ey  develop rap id ly  a t  first and 

more slowly afterw ards. P erhaps th is  view  m ay b e  expressed 
best geographically. In  the follow ing figure th e  increase in age is 

represented on the horizontal line and th e  degrees of develop-
ment on the vertical. T he different curves from  “ a”  to  “f” 
represent the courses of developm ent of d ifferent m ental func- 
tions. They appear one a fte r th e  other. T hey  all show  rapid 
progress at first and then  m ore g radually  come to  th e ir m axi- 

mum degret of  developm ent. T h ey  do n o t all have the sam e 
importance for general m ental developm ent, and therefore do 
not all rise at the sam e height. “S ” is th e  sum m ation curve 

for the others and m ay be regarded  as rep resen ting  the course
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development, as represen ted  by  the  sum m ation  curve, progresses 
at a much more uniform  ra te  th an  is tru e  of an y  individual 

mental function. T he last of these is the  one of chief im port- 
ance in connection w ith  o u r p resen t question as to  the  am ount 

of mental progress a  child m akes in a  year and  th e  percentage
that should pass a t age w ith  the  tests. If  th is  general progress 
is more uniform th an  we m igh t suppose i t  to  be if th e re  were 
only one general function developing a t a chang ing  ra te  the 
percentage of children passing a t age w ill n o t be affected so 

much by the fact th a t the  am ount of developm ent du rin g  a year 
decreases with age. No m ore definite conclusion is a t present 
possible on this point.

There is a th ird  factor th a t very  probably  en ters  and  affects 
the number passing a t age in d ifferent degrees for the  lower 

and higher ages. T h is  is th e  likelihood th a t m ental re tardation  
is expressed by a difference in age and m ental age is usually  due 
to a retarded ra te  of m ental developm ent. T hus, a child below 

average intelligence from  the s ta rt and developing a t a slower 
rate than the average norm al ra te  w ould fall behind the  norm al 

more and more as he grew  older, when th is  deficiency is m eas- 
ured in terms of num ber of years of developm ent. T h is  w ould 

be the case independently of w h e th er th e  norm al ra te  of de- 
velopment is uniform  from  year to  year o r is  a  decreasing ra te . 

I have elsewhere discussed the evidence for th is  assum ption th a t 
mental retardation is chiefly a  m a tte r  of a re tarded  ra te  of devel- 

opment and will not go in to  fu r th e r details here.* I t  will be 
seen how this must d irectly  and very  seriously  affect our present 

problem as to the  percentage of children th a t  should pass a t 
age. The retarded ra tes of developm ent a re  of all degrees. F or 

the lower ages the slightly  re ta rded  ra tes will give no  appre- 
ciable difference between age and m ental age, b u t fo r the h igher 

ages these differences will have accum ulated. T hus, w ith  any 
group of children, whose ra te s  of developm ent a re  n o t alike, 

but do not vary outside th e  lim its of w ha t w e call norm al, the 
ages and mental ages w ould be the sam e a t first, b u t w ould drift 

apart as the children grew  older. T h e  g rea t m ajo rity  would
* See. "The Degree of Mental Deficiency In Children as Expressed by the 

Relation of the Age to the Mental Age," this journal, 1913.
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pass a t age a t first, and la te r som e w ould be re ta rd ed  a year or 
two, and o thers equally  m uch advanced.

I t  should be clear w hen these various m atters are taken 
into account th a t the  percentage of children who pass at age 
w ith the  B inet-Sim on tests  can have in itself no particular sig- 
nificance w ith  reference to  the  frequency and range of error in 
the  m ental ages obtained. W e can no t say  th a t th e  tests meas- 
ure correctly  w hen a m ajo rity  or bare m ajo rity  pass at age, not 
th a t they  m easure incorrectly  w hen less th an  a m a jo rity pass at 
age.  T he first of B inet and Sim on's assum ptions, accepted by 
others, is untenable. I t  does not, how ever, follow from the same 
evidence th a t the second, nam ely, tha t the num ber of retarded 
should equal the  num ber of advanced, is also. W e may then 
consider th is second assum ption next.
3. T h e  A ssum ption T h a t the N um ber of R etarded Mist Equal 

the  N um ber of Advanced.
B efore we discuss th is assum ption let us be clear 

as to  ju s t w hat feature of the  scale w ould be tested by 
it, supposing th e  assum ption to  be correct. T he percentage 
passing  at age, if w e knew  exactly  w hat percentage should pass 
a t age a t every point, m ight be an  indication of the range and 
frequency of erro r in the m ental ages obtained. Likewise the 
percentage of re tarded  or the  percentage of advanced would be 
B u t the  m ere equality  of the  la tte r  tw o percentages would be 
no proof a t all, necessarily. T he scale m igh t measure too low 
frequently  and too high frequently  fo r any  age and  leave the 
equality  of the  percentages of re tarded  and advanced undis- 
tu rbed, analogous to  w ha t we found tru e  of the  scale as whole. 
W hen  the resu lts for all ages are taken to g eth er the percentage 
re tarded  approxim ately  equals the  percentage of advanced. Yet 
the scale is inaccurate  a t bo th  ends. T h e  scale might be shown 
to  be inaccurate on the  w hole if th is  equality  w ere  disturbed. 
I f  the re ta rded  exceeded the  advanced in num ber, for example, 
it w ould show  th a t the scale m easured too  low on the whole 
I t  w ould in no case indicate th e  range and frequency of error. 
W e  have already  considered the  accuracy of th e  scale as whole 
and have used the com parison of average age w ith  average men- 
tal age as a m ethod to  decide th is question in stead of finding
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the relative number of re ta rded  and  advanced. B ut it is m ore 
convenient to discuss the correctness of the assum ption  itself 

at this point.
The unit of m easurem ent used, w hether a w hole year, frac- 
tion of a year, or m ore th an  a year, the  uniform ity  o r non-uni- 

formity of the rate of norm al m ental developm ent, and  the course 
or rate development in m ental re ta rdation , all do no t seriously 
affect the present question. E ach affects the  percen tage of
advanced as well as the  percentage of re tarded , and leaves the 
degree of their equality m ostly undisturbed . T h e  m ost im por- 
tant question here is for w hat children th is assum ption is sup- 

posed to be true. W e m ay divide them  in to  th ree  classes. 
(1) Entirely non-selected children. (2) C hildren of th e  public 

schools. (3) Norm al children. W e have a rough idea as to 
the percentage of the general population, class “1,” th a t is feeble- 

minded. We also know th a t  public school children are  in a 
measure selected children. Low  grade defectives are  excluded. 

Higher grade defectives are  excluded m ore and  m ore as w e 
pass from lower to the upper school grades. W e know, th ird ly , 
that the limits between the norm al and feeble-m inded are  still

poorly defined. I t  is obvious th a t if th e  p resen t assum ption 
holds true exactly of one class of individuals it can no t hold 
true exactly of the  other. T h e  second and th ird  classes are 
variable and ill-defined as reg ard s  exact g rades of intelligence 

that are included. H ence, w e can not really  carefu lly  tes t out 
this assumption for these tw o  classes. N o la rg e  g roup  of en- 
tirely non-selected individuals has ever been  exam ined w ith  the  
Binet-Simon tests. W e have, therefore, no em pirical resu lts 
which could be regarded as adequate  to  solve th is  problem .

Nevertheless, I  am inclined to  th e  opinion th a t  th e  real d istri- 
bution curve for the different grades of intelligence for non- 
selected individuals is not en tire ly  sym m etrical, b u t th a t  it is 
at least slightly skewed on the  side of th e  low er g rades of in- 

telligence. l f  this opinion is correct, it  follows, o f course, th a t
the percentage of re tarded  m ust exceed th e  percen tage of ad- 

vanced for a scale of tes ts  th a t m easures absolutely co rrec tly . 
Assuming a certain  grade of in telligence fo r w hich th e re  a re  

more individuals than  for any o ther grade, it does no t seem prob-
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able th a t  the varia tion  above th is  g rade can cover as wide a  
range as we know  the variation below this grade does cover. 
To be m ore concrete, seven-year-old children m ay be retarded 
seven years, b u t we do not as a m atte r of fact find seven-year- 
old children w ho are advanced seven years in their mental ages. 
T h e  lim it of variation  in this direction, as found by the different 
au tho rs seem s to  be abou t half th is much. T here  seems to be 
a natu ral lim it beyond w hich n a tu re  does no t go in producing 
high grades of intelligence, b u t in  th e  o th e r direction to the limit 
is to ta l absence of intelligence. T h is m uch seem s to be estab- 
lished fact, as a resu lt of the  B inet-Sim on te s ts . The ques- 
tion rem aining is w hether th e  la rger degrees of retardation are 
frequent enough to seriously d istu rb  the sym m etry of the dis- 
tribu tion  curve. T h is question we can no t answer definitely 
from  a n y  know n facts, bu t one w ould be  inclined to suppose 
th a t w here a large range of variation  in one direction exists as 
com pared w ith  a m uch sm aller range in  the o ther direction, all 
th e  degrees of variation  in th e  form er direction would also oc- 
cu r m ore frequently  than  the  corresponding degrees of variation 
in the la tte r  direction. I f  four or m ore years of retardation 
are possible while four or m ore years of advancem ent are not 
it seem s th a t tw o or th ree years of re ta rdation  should occur 
m ore easily than  tw o o r th ree years of advancem ent. If this 
reasoning is correct, the  real d istribu tion  curve m ay be consid- 
erably skewed on the  side o f the low er grades of intelligence. 

T hus, w e m ust com e to  the final conclusion that the dis- 
trib u tio n  curves on th e  m ental ages can no t a t  p resent be used 
as a m ethod of testin g  the range and frequency of errors in 
these m ental ages in any b u t a very  rough way. It may be 
g ran ted  th a t these curves show  th a t th e  scale m easu res accurately  
w ith in  certain  rough lim its. B u t w e know  from  other sources 
th a t th e  tests are m uch m ore accurate  th an  we can prove them 
to  be by  these d istribu tion  curves. I t  is very questionable 
w hether the la tte r could be of any  fu rth e r service even if we 
knew  th e  exact n a tu re  of the  real, tru e  d istribution of grades of 
intelligence. For, besides the  various factors discussed above 
th a t  have to  be taken  in to  account, in choosing a ny group of 
individuals for exam ination w e alw ays have to  rely  upon chance.



RESULTS OF EXAMINING PUBLIC SCHOOL CHILDREN 245

and assume that the  d istribu tion  of the grades of intelligence 
for the particular group is ju s t as it w ould be fo r all hum an 
beings taken together. T o  m ake such an assum ption  a t all 

permissible we would have to  have a group of m any thousands 
of individuals. F o r supposing th a t  one per cent, of the  general
population is feeble-minded, for example, w hich is p u ttin g  it 
very high indeed, we w ould need to exam ine 10,000 individuals 

in order to get a hundred feeble-m inded. I f  w e had a thou- 
sand individuals it w ould not be perm issible a t all to  assum e 

that ten of them  w ere feeble-m inded. Chance m igh t easily 
have excluded all, o r included th ree  tim es as m any. Likew ise, 
with other grades of intelligence, in proportion  to  th e ir gen- 
eral frequency.

4. Comparison of Pedagogical and M ental P rogress.
A better way of testin g  the  accuracy of th e  scale of tests  

than by means of the d istribu tion  curves is to  te s t children w ith  
varying degrees of intelligence w hen th e  re la tive  g rade of in­
telligence is  known in each individual case. T h is  is th e  only 
direct way in which th e  range and frequency of th e  erro rs m ade 
by the tests can b e determ ined. B ut since th is assum es th a t 
we have already some o ther en tirely  reliable w ay o f know ing 

the exact grades of intelligence of th e  children to  be tested , 
this method is not yet unattainable. F o r w e have no  entirely 

reliable way of know ing the  exact g rade of in telligence o f any 
child which can be applied to  any  considerable group of children 
in the time that any single or several investiga to rs to g e th er can 
give to it. W e have an  approxim ation to  th is  in  th e  quality  of 

the school work done by the  child. W e m igh t assum e th a t the 
progress the child makes in h is school w ork  is determ ined  di- 

rectly by the degree of his intelligence and  then  g rade the  
child's intelligence by his school w ork. T h is assum ption, how- 
ever, is generally recognized as on ly  approx im ate ly  true , tru e  

undoubtedly in th e  g rea t m ajo rity  of cases, b u t still w ith  so
many and so wide exceptions as to  ren d e r it  inadequate fo r th e  
purpose of testing the accuracy of intelligence tests. I  shall 
not attempt to analyze here the  reasons w h y  th ere  is no com- 
plete correlation betw een quality  o f school w ork  and grade of 
intelligence. For our p resen t purposes the fact and  no t the



reason for it  are alone of im portance. B ut even if we wish to 
accept this assum ption as approxim ately  correct, a further dif- 
ficulty lies in o u r way. T his is an inadequate m eans of know- 
ing  the quality  of th e  child’s school work. I t  is equally well 
recognized th a t school grades o r school stand ings are not in- 
fallible indications of quality  of work. T he grades given by 
th e  teachers m ust, under present circum stances, be partly er- 
roneous, even w hen th e  effort is m ade to  g rade according to 
quality  of w ork  alone. B u t grades are usually  based on a num- 
ber of o th er considerations th an  th a t of quality  of work. The 
suggestion, therefore, th a t has been m ade by som e w riters and 
carried ou t by a few th a t in selecting norm al children for ob- 
ta in ing  test norm s w e choose only those w ho are  in the school 
grades in w hich th ey  belong according to  th e ir  ages can be re- 
garded only as a  sm all step  in the rig h t direction and by no 
m eans as a solution of the  d ifficulty  of selecting  children of 
approxim ately  th e  sam e grade of intelligence. W ith in  the lim- 
its of the  norm al th ere  is a considerable range of g rades of 
intelligence. B ut even if we took only children who are up to 
grade in th e ir school w ork  w e w ould include occasionally a 
feeble-m inded child, especially in th e  case of the  lower school 
grades.

In  o u r  p resen t resu lts we can com pare th e  mental ages 
obtained w ith  th e  school grades of the children to  determine 
the  degree of correlation betw een pedagogical re tardation and 
m ental re tardation , o r w e m igh t com pare th e  m ental ages with 
the average school s tand ing  in the  d ifferen t subjects for any 
school grade. B u t for th e  reasons ju s t  given th e  frequency and 
range of d isagreem ent betw een the  m ental ages and the school 
resu lts  can n o t be taken  as a correct m easurem ent at all of the 
frequency and range of erro r in th e  m ental ages alone. How- 
ever, we should expect a close correlation  betw een a v erage men- 
tal age of children doing th e  sam e q uality  of work and this 

w ork, if the  te s ts  m easure correctly . T h e  follow ing t able shows 
th e  decrease in th e  am ount of m ental re ta rdation  for the chil- 

dren  of each chronological age w ith  th e ir advancem ent in the
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T A B L E  XV
5th 6th 7th

m.

school grades. T h is am oun t is g iven in term s of m onths, the  
figures being preceded by a  m inus sign if th ere  is a m ental re- 
tardation, and by a plus sign if th e  m ental age exceeds the  age. 
The ages are given in the first vertical colum n on th e  left, and 

the school grades in the first horizontal colum n. T hus, the 
average mental age of th e  60 seven-year-old children in  the 

first school grade is 2.9 m onths la rg e r th an  th e ir  average  age. 
For the 22 seven-year-old children in the second grade this 

mental advancement is increased to  8.5 m onths, and  so on. 
These figures show  a  consisten t increase in m ental age w ith  
progress in school w ork, w ith  no o th er exception th an  the ten- 

year-old children in the  fifth and six th  grade. C onsidering the 
fact that the num ber of children for the individual com parison

is so small, th is close correlation m ust be regarded  as an  ex­
ceptionally good show ing. I t  gives a  m uch b e tte r  idea as to  
how accurately the tes ts  a re  probably  w orking than  can be ob- 
tained from the d istribution curves.

D. T h e  Ind iv idual T es ts . 
The accuracy of th e  m ental ages obtained  depends of 
course in the final analysis on the  accuracy of the individual 
tests. There are th ree dem ands to  be m ade of the individual 

test. (1) A certain definite percentage of norm al children of 
any given age should alw ays pass a te s t of the corresponding 
age-group. I t  is recognized th a t w e can no t expect absolu tely  

invariable results w ith  the  individual test. T h a t is, w e can no t
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expect, for example, th a t all norm al six-year-old children will 
pass a te s t in the  six-year-group, and th a t no five or four-year 
old  children will, and so on. If  this were not the case we 
should need only one tes t fo r each age instead of a group of tests
(2) T he percentage of children passing one tes t in a given age- 
group should be approxim ately  the same for the other tests in  
th a t age-group. (3) T h e  percentage passing  any test should 
rap id ly  and regularly  increase w ith the age of the children. We 
will discuss these questions in the order given, but before tak- 
ing  up the first we m ust consider another question still, namely 
the percentage of norm al children th a t should pass any test in  
order th a t the  system  of tests m ay give correct mental ages.

1. T h e  P ercen tage T h a t Should Pass a Test.
B inet and Sim on do not m ake any definite statement as to  

w hat th is percentage should be, bu t place it somewhere between 
six ty  and n inety  per cent. Goddard places it a t seventy-five per  
cent, and over. T erm an  and Childs regard sixty-six per cent 
as the correct percentage. B obertag  discusses this  question. He  
finds roughly  th a t seventy-five per cent, of the  children of each 
age th a t he tested  pass the tests of the  corresponding age-group. 
Also, he finds th a t according to  the  teachers’ judgements about 
seventy-five per cent, of the children o f the schools do satis- 
factory  work, o r better. H e concludes from  these, two facts 
th a t seventy-five per cent, is about the  correct percentage with 
which norm al children of a given age should pass a test of the  
corresponding age-group. S tern , also, places it a t seventy-five 
p er cent.

M y presen t resu lts  indicate a considerably lower figure 
s ix ty  to  sixty-five per cent., as correct on the whole. Taking 
o ther facts already b rough t ou t above into consideration, it be- 
comes evident, further, th a t th is percentage shou ld  vary some 
w ith  th e  age-group. I t  should be higher for the lower age- 
groups th an  for the  h ig h er age-groups. W e m ay consider first the  
percentages of the children tha t pass the  te s ts  of each age- 
group as a whole, as B obertag  has done. These are given in  
T able X V I.
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T A B L E  X V I
7 8 9 10 U 12 IS 14 25

92 96

87 91 98

40 64 82 85

25 39 bo 96 77

81 60 66 79 80

87 54 69 72 85

48 57 56 63 83

17 14 27 26 32

table the first horizon ta l colum n of figures from  6 
the  chronological ages. T h e  Rom an num erals in 
on the left give th e  age-groups. T h e  o ther figures 
age percentages w ith  w hich th e  children of the  dif- 
ferent ages passed the five tes ts  of th e  different age-groups. 

For example, 92 is the average percentage for the  five tests  of 
age-group VI  with w hich six-year-old children pass them . F o r 
seven year old children th is percentage is 94, and  so on. F rom  
these figures we see in  the  first place th a t w here th e  tests  m eas- 
ure on the whole a fraction of a year too high (see T ab le  I)  the 
average percentage passing  the individual te s t is m uch above 
75, and that w here the te s ts  m easure on the w hole a  fraction 

of a year too low this percen tage is m uch below  75. I f  no other 
and disturbing factor en tered , it should  be valid to  conclude 

that for these age-groups for w hich the tes ts  m easure correctly  
the proper percentage w ith  w hich norm al children should pass
a test would be given in the  percentages of the  children th a t 
do pass the tests of these age-groups. In  th e  present instance 

the middle age-groups com e closest to  m easuring  correctly  on 
the whole. Averaging the  figures of T ab le  X V I again  for the 

age-groups VIII to  X I, inclusive, gives the  fo llow ing: 
Average for tests one y ea r above the  age of th e  children equals
48 per cent. 

Average for tests  for the  figures in “ Ita lics” equal 65 per
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A verage for tests  one year below the age of the children 
equals 75 p er cent.

Since the  tes ts  for these m iddle age-groups measure on the  
average still ju s t sligh tly  too high, we should infer that the per- 
centage of children th a t  should pass th e  individual test was still 
s ligh tly  below 65 per cent. W e m igh t say, roughly, that the 
correct percentage is about 60 per cent., th a t 50 per cent 
o r less passed a tes t it should be shifted upw ards in the scale 
and th a t if 75 per cent, or m ore passed it should be shifted  
dow nw ards in the  scale.

T h a t the 60 per cent, is approxim ately  correct may be seen 
also from ano ther set of results. T hese will show at the same 
tim e th a t th e re  is a  d isturb ing  factor, the  variability of the same 
su its due to  the  untrained  exam iner, which has to be considered 
before deciding w ith  certain ty  on any definite percentage as the  
correct one. A ccording to  the  rule of counting  the mental age 
a year is added to  the m ental age for every five tests the child 
passes beyond the age-group in w hich he passes all the tests 
T h is  m akes the percentage of children th a t should pass each 
te s t dependent on the num ber of tests th a t children on the aver- 
age pass beyond th e  age-group in which they pass each 
they  passed only one or tw o tests  beyond th is age-group the  
m ental age w ould be w ithin a fraction of a year of t he age rep- 
resen ted  by th is age-group. T he m ore ex tra  tests they passed 
beyond th is  age-group the m ore th e ir m ental age would be re- 
m oved from  th e  age represented by  th is age-group. Consequently,  
in o rder th a t the age and m ental age m ay be always the same 
six-year-old children, for .example, should pass a relatively small 
num ber o f tes ts  in the  six-year group if m any tests are passed 
beyond the  age-group in  which all a re  passed, and they should 
pass a re la tively  large num ber of tests  in the  six-year old group if 
relatively  few tes ts  a re  passed beyond the age-group in which 
ail tests  a re  passed. If 60 per cent, of norm al children pass a  
te s t of a given age-group, any one norm al child should pas 60 
per cent, of the five tests, o r th ree  tests of th a t age-group. We 
m ay, therefore, speak of the num ber or percentage of tests of 
an age-group th a t any individual child should pass in place of 
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the percentage of children th a t should pass the  individual test, 
and vice versa. T o m ake th is  clear we m ay use the  following 

arbitrarily chosen figures for illu stra tio n :

A No. P assed  5 4 3 2 1 % 100 80 60 40 20

B No. “ 5 3 2 1% 100 60 40 20

The "No. passed” m eans the  num ber of tests  passed in suc- 
cessive age-groups. L et us suppose th a t we are dealing w ith 

and eight year-old child in both  cases, A and B. In  case A the 
child passes ten tests beyond the h ighest age group in w hich he 

passes all five. If his age and m ental age are the  sam e, eight 
years, the highest age-group in w hich he passes all m ust in 

this case be age-group V I. A ge-group V I I I  is then  the  group 
in which he passes th ree tests, or 60 per cent. In  case B the

child passes six tests beyond the h ighest age-group in which 
he passes all five. H ere age-group V II  is the h ighest age-
group in which he passes all, m aking  age-group V I I I  again  the 
group in which he passes th ree  tests, in order to  m ake age and 
mental age agree.
We may now consider the num ber of tes ts  th a t  are as a m at- 
ter of fact passed on th e  average beyond the h ighest age-group
in which all are passed, and reverse the process to see w hat 
percentage of the children should pass a tes t in o rder to  give 
correct mental ages. T able X V II gives the resu lts  on th is  point.

 T A B L E  X V II
T o ta ls

3.41 1.18 2 3 4.80

2.85 1.71 1.12 .34 6.02

3.32 3.11 2.07 1.33 .07 9.90

3.47 181 2.17 .08 8.53

3.40 2.38 .28 6 .06

3.26 2.20 1.40 .44 7.30

The roman num erals again  indicate the d ifferent age-groups 
of tests. The  figures follow ing each give the  average num ber



of tests  th a t all the children tak in g  the tests in question pass in 
the  follow ing age-groups. F o r example, when age-g roup VI is  
the h ighest age-group in which all th e  tests  are passed, 3.41 
tests is the average num ber of tes ts  passed by these same chil- 
dren in age-group V II , 1.16 tests  is the  average num ber passed 
in age-group V II I , and so on. T h e  general average given in  
th e  last horizontal colum n excludes those for age-group X. It 
is seen at once th a t  these figures approxim ate those of case "B" 
in the above a rb it r a r i ly  chosen illustra tion , where the extra tests 
tests  passed ru n  3, 2, 1 in successive age-groups. Here they 
ru n  3.26, 2.20, 1.40, and .44, m aking a to tal of 7.30 extra tests 
in the general averages. T h e  em pirical facts, therefore, as given 
in Table X V II, indicate th a t som eth ing  below  60 per cent. is the 
correct percentage of children th a t  should pass a test of an  
age-group corresponding to  the  age of the  child. Taking 7 
tests in place of 7.3 tests as the  to ta l num ber of extra tests 
passed, and assum ing  th a t the 3.26 tests passed is in age-group 
V II I ,  the  m ental age w ould be 7 years plus 7 tests, or eight and  
tw o-fifths years, instead of eigh t years. A ssum ing now, on the  
o th er hand, th a t 2.20 tests passed is in age-group V III, the men- 
tal age w ould be 6 years p lus 7 tests, or seven and two-fifths 
years, three-fifths of a year too lo w ; 3.26 tests equal 67 per 
cent, of the  group, and 2.20 tes ts  equal 44 per cent, is the  
the group. T he correct percentage w ith  w hich each test should  
be passed, therefore, is 44 per cent, plus three-fifths of 67 per 
cent, m inus 44 per cent., o r 58 per cent. T h e  results in Table 
X V II, how ever, tend  to m ake th is  percentage slightly too low 
because of th e  g rea te r variab ility  th a t we get w ith  untrained ex- 
am iners. E xam iners poorly qualified to  do th e  w ork will more 
o r less frequently  cred it the  child w ith  a “failure” in a test 
w here it should be a “pass,” and credit him  w ith  a  "pass" where 
it should be a "failure.” In  the general averages these errors 
tend  to  neu tra lize each o ther, so th a t correct m ental ages are 
still obtained for the  averages. B u t in the  individual cases 
the  h ighest age-group in w hich all are passed will often be too 
low  because a child has been m arked “failed” in a test when 
he should have been m arked “passed.”  H e will then get a large 
num ber of ex tra  tests  passed both  because the age-group from 
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which one begins to  count ex tra  tes ts  is too low and because 
the examiner adds th e  opposite m istake of m ark ing  the  child 
"passed" in a test in a follow ing age-group w hen he should be 

marked "failed.” Now, as was seen above, a  re la tively  large 
number of extra tes ts  passed requires a relatively low percent- 
age of say six-year-old children, passing  each test in age-group 

VI in order to m ake them  test correctly  in  m ental age. T h e  
number of extra tes ts  passed should be sm aller th an  th e  resu lts 
show and therefore th is  percen tage should be larger. W e  have 

no means of know ing accurate ly  how m uch m ore irreg u la r the  
results obtained by these exam iners w ere th an  they  should have 

been. But we can show sta tistica lly  th a t they  w ere too  irreg u la r 
by comparing  them  w ith  resu lts  I obtained in exam ining about 

tow hundred feeble-m inded children w ith  the revised scale, 
Feeble minded children are supposed to  give m ore irreg u la r re- 

sults than norm als, because of an  uneven developm ent of the 
former age and tra in in g  influences, etc. Y et w hen we com pare 
these results of the  feeble-m inded, w hich were all obtained by 
on examiner, the w riter, w ith  those of the  norm als, we fin i 
that they show less irreg u la rity  than  do th e  resu lts w ith  the 
normals. Table X V III  gives th e  resu lts  of the feeble-m inded in 

the same form as T ab le  X V II  gives them  for the norm als. Com- 
paring the general averages in the last horizontal colum ns of 
these two tables, it is  seen th a t  the  num ber of ex tra  tests  passed 

beyond the  age-group in w hich all a re  passed is on the whole 
less for the  feeble-minded th a n  it is for the  norm als.

T A B L E  X V III
T otals

.52 .20 5.83

.97 .23 8.14

.96 .39 7.05

1.20 6.25

.91 .21 6.27

This difference, how ever, m akes only a s lig h t difference in 
 the correct percentage w ith  w hich children should pass each 
 test raising i t  from  58 per cent, in T ab le  X V II to  59 per cent. 
in Table XVIII.
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T hus, both  m ethods of determ ining  the correct percentage 
of children th a t should pass a te s t of an age-group corresponding 
ng  to the chronological age give approxim ately  60 per cent. It 

should, therefore, a t least be safe to  conclude th a t the 75 per cent.  
assum ed prev iously  is too high. I t  rem ains to add that to 
the  extent in w hich it is tru e  th a t the ra te  of m ental develop- 
m ent decreases w ith  age, th is percentage also decreases with 
age. T h e  younger children developing m uch during a year will  
pass relatively few tests  beyond the  h ighest age-group in which 
they pass all. The older children will pass relatively more tests 
because the  follow ing age-groups are not as m uch more tests 
for them  as are  the follow ing age-groups for the younger child- 
dren. As w as seen above, this percentage passing a test must 
be the sm aller the larger the  num ber of ex tra  tests passed. The 
presen t resu lts  are no t adequate to  show  how much this per- 
centage has to change from  the  low er to  the  h igher ages in order 
to m ake the tests alw ays m easure exactly correctly.

2. T h e  P ercen tage P assin g  E ach Test.
H av ing  come to  a m ore definite conclusion as to  the per- 

cen tage th a t should pass each te s t in order to make the tests 
m easure correctly , we m ay now consider the percentage of the  
children who do pass each individual test. In  T ab le  XVI we 
gave only the  average percentages for each g roup of five tests as 
a  whole. In  the  figures to  be considered now  w e meet directly 
the influence of the  exam iner’s errors on th e  results. A high or 
a low percentage of th e  children will pass any  individual test ac- 
cording to  how  the te s t is given and the  response interpreted by 
the  exam iner. T h e  exam iner’s w ay of g iv ing  a  test ac- 
m ake it appear too easy o r too difficult for its age-group, when 
as a m atte r of fact it is correctly  placed. T he sam e is true of er- 
roneous in terp re ta tion  of responses. T h e  resu lts in Table XIX 
can, therefore, no t be used to  show which individual test ac- 
s till m isplaced in  th e ir age-groups. B ut they  w ill be given to  
show  chiefly one very  im p o rtan t fact. T h is  is th a t  the percent- 
ages th a t do pass th e  individual tests  m ay vary  very much from 
w hat they  should be in each case w ithou t causing a very large 
erro r in the  m ental age. T ables I and X IV  have already sug- 
gested  this. T ab le  I has show n th a t the  average mental age
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never varies from the average age by  m ore th an  a fraction  of a 
year, and Table X IV  has shown th a t on the  average the  te s ts  in

age-group V I, for exam ple, a re  passed by 92 p e r cent, of the 
six-year children. W e are now  prepared to  show  this inmore detail.

T A B L E  X IX  

VI
1 2 3 4 5

No, % No. % No. % No. % Av. %
84 100 33 97 30 88 31 91 92

71 96 70 99 TO 96 71 94 94

46 100 48 100 45 98 46 96 96

2

No. %

No.

3

%

VII

No.

4

%
5

No. % Av. %

38 58 38 56 38 89 38 89 75

83 88 83 76 88 95 88 89 87

89 63 89 93 89 90 89 92 91

5 3  9 4 54 96 53 98 54 96 96

2

No. *

No.

3
*

VIII

No.

4

% No.

5

% Av. %

34 10 34 6 34 13 34 68 96

82  22 83 31 83 39 82 73 40

98 41 93 59 93 55 98 86 64

85 71 86 79 85 78 85 94 83

52 71 62 84 62 89 63 97 85

1
No. * No.

3

*

IX

No.

4

% No.

5

% Av. %
48 31 48 29 48 19 48 48 35

85 43 86 43 85 33 86 61 39

93 88 91 60 91 71 91 69 60

79 84 91 78 91 73 91 65 66

69 88 69 88 911 96 91 88 77
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X
1 2 3 4 5

So. * No. * No. * No. % No. *
8 49 57 49 84 49 47 49 45 49 24

9 78 66 76 87 78 39 76 67 76 38

10 80 71 80 94 80 54 80 68 80 44

11 81 78 81 96 81 68 81 89 81 62

13 68 90 68 100 68 63 68 87 68 62

XI

N o. % No. % No. % No. % No. %

S 67 40 64 67 64 20 64 28 64 31

10 69 59 69 78 69 41 69 43 69 48

11 79 76 83 83 84 58 83  61 83 69

12 74 76 74 86 74 61 74 66 74 78

13 68 90 67 88 67 76 67 87

XII

67 85

1 2 3 4 5

No. % No. % No. * No. * No. *

10 53 74 53 85 53 40 53 28 53 13

11 70 80 70 88 70 51 70 41 70 27

12 71 78 71 92 71 56 71 41 71 20

13 69 71 69 86 69 61 69 51 69 46

14 64 85 64 84 64 64 64 52

XV

64 31

1 2 8 4 5

No. * No. % No,. % No. % No. *

11 45 11 87 22 30 17 24 12 23 22

12 63 17 45 13 44 20 41 5 41 17

18 58 38 56 34 54 19 49 22 51 22

14 02 2S 59 84 55 35 49 14 52 25

15 36  33 35 23 36 54 34 26 35 28

T h e  headings in  th is tab le  are th e  sam e as used in previous 
tables. T h e  first figures, fo r exam ple, m ean th a t of the 34 six- 
year-old  children 85 per cent, pass te s t V I  1 ,1 0 0  per cent pass VI
2, etc. A lthough no one percentage for any  te s t could be safe- 
ly  used to  judge w hether th a t  te s t is correctly  placed, the figures



show a general tendency w hich we m ay note. U sing  the  60 per 
cent as the percentage th a t should pass a test, it  is seen th a t  
all the tests in age-group V I m ay be too e a s y ; th a t the sam e is 
true of most of the tests in  age-group V II , and th a t beyond th is 

some appear as as too easy and som e as too difficult, w ith  m ore as 
just right. T h at the tes ts  should still m easure reasonably  ac- 
curately is due to the g rea t flexibility given by  the  ru le  for 
couting up th e  m ental age. T his makes it possible, in the  first 

place for one error in one direction to  be cancelled by  ano ther 
error in the other direction. I t  gives us the accuracy of aver- 
ages for the individual child and  largely  elim inates th e  influence 
of variations with individual tests. I t  is not one test, nor even 
one age-group of tests, b u t usually  abou t five age-groups of 
tests, or twenty-five tests, th a t are  involved in determ ining  the 
mental age of a  child. T h u s  every te s t in any one age-group 

might be too easy, and y e t no t increase the m ental age over w hat 
it should be by more than  a fraction of a year. In  the  second 
place, the rule for counting  up th e  m ental age reduces the  in- 
crease from one year to the next in the percentage passing  a test 
that is necessary for ob ta in in g  accura te  m ental ages. E igh t- 
year-old children m ay fail in som e tests  in age-group V I and 

VII, as in V II I , if they  pass about an equal num ber of 
tests in age-groups follow ing age-g roup  V I I I .  T hese  fac ts  

may be demonstrated  fu rth e r in the follow ing m anner. T able 
XX gives the percentages of the children of each age th a t 
fail to pass the tests  of the  age-group corresponding to  the 

chronological age and age-groups below  this. T hese percent- 
ages have a minus sign prefixed. Im m ediately  follow ing these
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T A B L E X X

V III IX X XI X II XV Sum

+ 26 + 93

+ 2 5 +70

- 8 6 + 39 +51 +42

- 1 8 —40 + 60 + 3 7 + 35

- 1 5 —34 —84 +54 + 48 +19

—33 —21 —31 +57 +17 — 1
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figures for each age are the  percentages of the  ch ildren who pas 
the tests  in age-groups follow ing the age-group corresponding to  
the chronological age. T hese  have the  plus signs prefixed. For 
example, the average of the percentages of the eight-year-old 
children passing  the five tests  in age-group V I is 96 per cent, 4 
per cent, of these failing as show n by the —4 in the table. Like 
wise, 9 per cent, fail on the average in the five tests in age-group
V II , and so on. L et us now  again substitu te  percentages of 
te s ts  passed by any  one child for percentages of the tests in 
mg the  tests. T h a t is, let us assum e th a t in the long run any 
one child eigh t years old will fail in 4 per cent, of the tests in  
age-group V I, in 9 per cent, of the tests in age-group VII, etc.  
and pass in 39 per cent, of th e  tes ts  in age-group IX, etc. The  
last vertical colum n of figures on the  rig h t gives the algebrate 
sum, of these percentages. T hey  indicate the percentage of the  
five tes ts  th a t a child will m easure above or below his age by 
the m ental age obtained. T hus, th e  eight-year-old child will 
m easure 42 per cent, of five tests above his age, or will have a  
m ental age of 8.42 years. I t  is seen from  th is table, then also 
th a t the  percentages of the children passing  an individual test 
m ay vary  w idely from  w h a t should be th e  case and yet not re- 
su it in very large erro rs in th e  m ental ages obtained. 

3. U niform ity  of th e  T ests  w ith in  the  Age-Group.  
T he tests  of any age-group should be as nearly  as possible 

of th e  sam e grade of difficulty and be passed by approximately 
the sam e percentage of children. T h e  lim its of variation permis- 
sible depend on how m uch difference there is in the percentage of  
children of one age w ho pass and the  percentage of children of 
the  follow ing age w ho  pass. I f  this difference is large the variation 
in degree of difficulty for the tests  in th e  age-group in question 
m ay of course be correspondingly large w ithou t seriously affect- 
ing  the resu lts  obtained w ith  the tests. W e have already seen 
th a t th e  am oun t o f p rogress children m ake from one year to  
the next in the ability  to  pass a given te s t decreases as the chil- 
dren grow  older. T o  the  ex ten t th a t th is is tru e  it follows that the  
tests of the  h igher age-group m ust have a greater, uniformity  
than  the  tests  of th e  low er age-groups in order to make 
age and m ental age agree as closely. W here there is 
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variation the kind and d istribu tion  of the varia tion  is 
 important. If  the too easy and the too difficult are 
evenly distributed over the d ifferent age-groups the re- 
sults will in the average be correct again  because of thetwo kinds of 

errors cancelling each other. T his is tru e  also, 
though in a much sm aller m easure, of the  m ental age obtained 
for the individual child. If  an eight-year-old norm al child fails 
in tests in age-group V I and V II  because they are too difficult, 
he will have the chance to  pass tes ts  in age-groups IX  and X 
because they are too easy, and thus a tta in  the sam e m ental age 

he would have reached if all the tests  had  been ju s t righ t. T he 
merits of the system  of tests  is seen, therefore, to  lie by no 

means alone in the accuracy of the individual tests, b u t very 
largely in the general plan of the  system  and especially in the 
rule for counting up the m ental age. T ab le  X IX  show ed th a t 
the percentage of children passing  the individual tests in an 

age grouped vari e d  over a w ide range. W e have no m eans of 
telling how much th is varia tion  is due to  the tests and how 
much is due to the  exam iner. E rro rs  due to  the exam iner 
may again in a  m easure be elim inated by  finding first the  average 
percentages that pass each tes t for all the children th a t take 
the test. That is, we find in T able X IX  the  average percentage, 
for example for the  six, seven, and eight-year-old children th a t
pass test VI , and the  sam e f£r the o ther tests. T h is  will av- 

erage the results of several exam iners and partly  overcom e the 
tendency to an error any  one exam iner m ay have had  w ith  a given 

 test. These averages are given in T able X X I, to g e th er w ith 
the variations for each test, w hich taken  to g e th er a re  a m easure 
of the degree  of uniform ity  of the tests  of an  age-group.

8 4

T A B L E  X X I
5 V II 1 2 3 4 5

99 93 94 Av. 90 80 80 95 93

+ 6 - 1 0 V. + 3 —7 ~ 7 + 8 4-5

S 4 5 IX 1 2 a 4 5

61 52 84 Av. 28 01 55 58 68

-  1 - 1 0 + » V. —26 4 - 7 4- 1 4 - 4 4-1*
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X 1 8 3 4 5 XI 1 2 3
Av. 73 92 54 71 46 Av. 68 80 51
V. +  7 2 6 —12 +  5 - 2O V. +  5 +17 —12

X II 1 S S 4 5 XV 1 2 3
Av. 77 87 54 43 28 Av. 24 25 29

V. + 19 + 29 -  4 —15 - 3 0 V. +  1 +  2 +  6

T hese varia tions a re  varia tions from  the averages of  
figures in this table, the plus and m inus signs indicating  the di- 
rection of the  variation, a plus sign m eaning tha t the test is 
easier th an  the  average of the age-group in which it is found 
F o r exam ple, the  —7 for tes t V I 1 m eans th a t this test is passed 
by 7 per cent, less of all the children tak ing  it than the average 
percentage for the five tests  in this age-group. According to 
these figures th ere  is good uniform ity  in degree of difficultly  
of th e  tests  for age-groups V I, V II , X I, X V , and IX, with one 
exception in IX . T es ts  V II  5, X 2, and X II  2 seem especially 
easy, and tests  IX  1, X 5, and X II 5 seem especially difficult 
T he exam iner’s in terp re ta tion  of the child’s response enter in  
an unusual degree in th e  case of tests  V I I I  5, and I X2. Test
IX  1 appears as too difficult largely  because some examiners 
m arked the child as having  failed in  it, not because he failed to  
nam e the  pieces of m oney, bu t because the tes t was not given 
a t all. I t  w ould not be safe under the  circum stances to shift 
any of these tests  in to  o ther age-groups upon the basis of the  
figures in  th is  table.

I t  will be w orth  while, fu rther, to  com pare the degree of  
uniform ity  of th e  tests  of each age-group in this r evised scale 
when used on norm als w ith  the  uniform ity  found with the 1908 
scale when used on feeble-m inded. In  this com parison two dis- 
tu rb in g  factors m ust be taken into account. T hese are differ- 
ences in  the  children, and  differences in the  examiners. The  
norm als exam ined w ith  th e  revised scale should give greater 
un iform ity  for th e  tests  because they  a re  norm als. They will 
give less un iform ity  for the tes ts  because of the many and un- 
tra ined  exam iners, th e  feeble-m inded in the comparison being 
all exam ined by the  w riter. T h e  influence of the examiner is 
largely  elim inated in T able X X I, as w as noted. In another
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connection we also saw above th a t the feeble-m inded exam ined 
by the winter  using the revised scale gave m ore regu lar resu lts  
than the normals in the present s tudy , ind icating  th a t irregular- 

ity in results due to  feeble-m indedness of the  children is less 
than irregularity  due to th e  exam iner. T h is  com parison betw een 

the revised and the 1908 scale m ay be m ade by averaging  the  
variations for each age-group in T able X X I and com paring these 

averages with the sam e averages obtained from  resu lts in ex- 
 amining 1,006 feeble-minded.* T hese figures are given in T able XXII.

T A B L E  X X II
VI VII VIII IX X XI XII 
17 12 14 20 20 9 14

4 6 12 10 14 8 19

Here it is seen th a t th ere  is g rea te r un ifo rm ity  of the tests 
in each age-group for the revised scale in every case except age-

group XII, and that the improvem ent is considerable in m ost

c a s e s .  4. Increase w ith Age in P ercen tage P assin g  E ach T est, 
 Stern points out th a t th e  value of a test in the B inet-Sim on 
system depends not alone on a certain  percentage of norm al 

children of an age corresponding to  the  age-group in w hich the 
test is placed passing the test, b u t also on the ra te  of increase 
in this percentage w ith increase in the  age of th e  children. T hus, 
to use his own illustration, suppose w e had tw o tests  passed by 
the following percentages of norm al nine-year-old children.

Age 8 9 10
Test a 65 75 80
Test b 45 75 90

Test "b" would in th is case be m uch b e tte r th an  tes t “a,” as 
Stern notes. From various considerations already discussed it 

will not be clear th a t th is  is no t necessarily tru e  in th e  case of 
average results from large num bers of children. T h e  average
mental age of a large num ber of children w ould be ju s t as nearly 

correct for tests belonging to  class “a"  as fo r te s ts  belonging  to  
class "b" all other th ings being equal. B u t it is equally  evident

* The results with the feeble-minded are reported id “The Binet and Simon 
ee in Grading Feeble-Minded Children,” th is Journal, 1912. 

u  Table II  In article quoted, 
referred to above.
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th a t th e  m ore nearly  all th e  tests  approach class “b,” the more 
likely will the m ental age obtained be correct for each individual 
child. T h e  question as to  the ra te  of increase in  order to  
passing a test, w ith  increase in age, th a t is required in order to  
m ake the  tests  give correct m ental ages is com plicated in sev- 
eral ways, and th e  p resen t resu lts are inadequate to show either 
ju s t  w hat th is ra te  of increase w ould b e  w ith  the  tests as they are 
if com plicating factors were elim inated, or ju s t w ha t it ought to 
be. T his question w as approached above in d ifferent connections 
I t  has been seen ( i )  th a t the  increase from  year to  year in the  
p e r cent, passing is sm aller w ith  the older th an  w ith  the younger 
ch ild ren ; (2) th a t it is th e  sm aller the easier th e  te s ts is in the  
first p lace ; (3) th a t the p roper percentage of any age passing the 
tes ts  of the  corresponding age-group increases w ith the decrease 
in the num ber of ex tra  tes ts  th a t are passed beyond the age- 
group in w hich all are passed. N ow  the num ber of extra tests 
th a t  are passed beyond the age-group in w hich all are passed 
is m erely th e  converse of the  increase from  year to  year in the  
percentage passing any one test, and involves no new question 
S u b stitu tin g  percentage of tes ts  passed in an  age-group for num- 
b er of tests  passed, and assum ing  th a t six-year-old children, for  
example, will pass 60 per cent, of the tests in age-group for num- 
60 per cent, of six-year-old children w ould pass any one test 
in age-group V I, and vice versa. L ikew ise, if raising the age- 
g roup  by  a year, o r to  age-group V II , w ould cause a drop to  
40 p e r cent, of these tes ts  passed by  six-year-old children, then 
low ering the  age of th e  children by a year, to  age five, would 
cause a drop to 40 per cent, of th ese  five-year-old children pass- 
ing  any te s t in age-group V I. In  m ore detail, w e should have 
som eth ing  as follows, assum ing a rb itra rily  certain  percentages 
fo r il lu s tra tio n :

V V I V II V III IX

6 100 60 40 2O 0

7 100 60 40 2O

8 100 60 40

9 100 60

10 100
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The present question as to  the increase from  year to year ih 
the percentage of children passing  a te s t becomes, therefore, 

the one of fundam ental im portance, for th is increase rem ains 
the same no m atter into w hat age-group we sh ift th e  test. T he 
matter as to the  percentage of children of any age passing a test 
of the corresponding age-group m igh t be easily ad justed  by 
shifting the test into one age-group or another. B ut sh ifting  

of tests can make only rough ad justm ents, in the  case only  of 
tests much different in degree of difficulty from  others in their 
age-group. I t  was seen before th a t w ith  a given num ber of 

extra tests passed beyond the age-group in w hich all are passed, 
the percentage of children of any age who should pass a te s t of 

the corresponding age-group in o rder to  m ake the tests  m easure 
correctly is thereby fixed. I t  is likew ise obvious now th a t w ith  

a given rate of increase from year to  year in the percentage of 
children passing any test, th is percentage of children w ho should  
pass a test is fixed. T h is la tte r percentage is therefore in itself 
of no special importance. W ith  any group or system  of tests  

following the B inet-Sim on plan, th e  procedure should be to 
first find the rate of increase from year to y ea r in the percentage 

passing. The individual tests  should then be elim inated or 
retained on the basis of this ra te  of increase m ore th an  on 
the basis of the percentage passing  a t any p o in t. 

In turning now to  th e  resu lts  to  see w ha t this ra te  of in- 
crease in the following percentage passing  each individual te s t is, we 

meet the following d istu rb ing  factors. (1) Sm all num ber of 
cases; (2) different .exam iners for children of different a g e s ; 
(3) lack of uniform ity in degree of difficulty of the tests. T he 

first can again be in a m easure elim inated by averag ing  the 
figures in table X IX . F o r example, w e m ay find the average 

rate of increase for a  year for test V I 1, for the years six, seven, 
and eight and so on, th roughou t. T h is average ra te  w ill, how - 

ever be much too low  because of a very  sm all increase for a  
year for the older children as com pared w ith  the  younger chil- 
dren in each case. T h is  is done in T ab le  X X III , w hich gives 

also the average percentage of all the  children tak in g  each te s t 
that pass the test. T his la tte r  percentage gives again  th e  rela-
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tive degree o f difficulty of each test, and w here it is large 
pect the  average increase to be correspondingly  small.

T A B L E  X X III
VI 1 2 3 4 5 Av. V II 1 2 3 4

Av. increase 1 0 2 5 3 2.2 5 12 14 8

Av. passing 87 99 90 93 94 90 80 80 95

V III 1 2 3 4 5 Av. IX 1 2 3 4

Av. increase 10 15 17 19 7 13.6 9 17 10 19
Av. passing 70 43 61 52 84 28 61 56 58

X 1 2 3 4 5 Av. XI 1 2 3 4

Av. increase 8 4 4 11 10 7.4 13 5 14 15

Av. passing 73 92 54 71 46 68 80 51 57

X II 1 2 3 4 5 Av. X III 1 2 3 4

Av. increase 8 0 6 6 5 4.0 6 0 9 4

Av. passing 77 87 54 43 28 24 25 29 16

T h is table does not b ring  o u t any strik ing  facts not already 
noted. I t  show s the  decreasing ra te  of increase with the in- 
creasing age of th e  children, and w ith  increase in ease of the  
test. T h e  la tte r  m akes th e  ra te  of increase very  low is age- 
groups V I and V II , w here it should be h ighest. I t  show in 
a num ber of scattered  instances w here a relative g reater ease 
o f a te s t low ers the  ra te  of increase, as for example in VIII5
X  2, X I 2, and X II  2. Since the average percentages in this 
tab le  on the ra tes  of increase a re  all too low, we should expect 
th a t  th e  real percentage of increase for the ages immediately 
above and below  th e  age corresponding to  an age-group in ques- 
tion  w ould  be considerably above 15 per cent, for the middle 
age-groups, decreasing w ith  the h igher age-groups. We may 
derive th e  percentages of increase from  year to  year a little 
m ore closely from  figures given in T ables X V II and  XVIII. Re- 
ducing the  average num ber of tests  passed in successive age- 
groups afte r th e  age-groups in w hich all are passed to percent- 
ages of tests  passed, give the follow ing table.
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T A B L E  X X IV
100 85 44 28 9

100 84 40 18 4

100 65 42 23 7

Table X V II gives the  resu lts of norm als exam ined by un- 
trained examiners. T ab le  X V III  gives the  resu lts  of feeb le- 

minded examined by  the w riter. Since the percentage of tests 
passed in successive age-groups by children of one given age is 

merely the converse of the percentage of children of successive 
ages passing any one given test, as was seen above, we need 
merely to read th e  percentages in T ab le  X X IV  backw ards, from 

right to left , in order to  get the increase w ith  age in the p er- 
centages of  children passing  a test. In  round num bers, these 
percentages would run about as fo llow s: 0-10-20-40-65-100. In  
conclusion on this po in t it shou ld  be repeated  and em phasized 

that it is this rate of increase th a t rep resen ts the degree of gen- 
eral accuracy of the tests, and  fixes th e  percentage of children of 
any age should pass a  te s t of the  corresponding age-group. 

Shifting of tests from  one age-group in to  an o th er because they 
are found relatively easy or difficult should be done on th e  basis 
of a percentage th a t is derived from  th is  ra te  of increase instead 
of on the basis of some a rb itra rily  assum ed percentage, as has 
been done heretofore. T o  im prove the  scale of tes ts  m uch fur­

ther with this method along  th is  line will require  m uch m ore ex- 
acting work than has y e t been a ttem p ted  by any  investigator.

E. SUMMARY.
A numver of qualifications a re  necessary to  m ake a good ex- 
aminer with the B inet-Sim on tests. T hese, together w ith  th e  
training required to  a tta in  these qualifications, w ere briefly
summarized on pages 156-157 of the  previous nu m b er of th is journal.

The untrained exam iner m eets difficulties because he lacks 
the following: (a) F am iliarity  w ith  the directions for g iving

the tests. (b) F am iliarity  w ith  the ru les fo r in te rp re tin g  the 
responses of the children. (c) A bility  to  adap t the  procedure 
in testing in special instances for w hich directions can no t be 

given. (d) A bility to  in te rp re t responses in special instances
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for which rules can not be given. (e) A bility  to adapt himself 
in a ttitu d e  to  the m ental levels of children of different ages so  
as to obtain the best efforts from the  child in each case. (f) 
General appreciation  of the  abso lu te  necessity  of adhering 
s tric tly  to  all the rules of testing , and of careful, painstaking 
work.

T hese deficiencies are  of quite d ifferent degrees of import- 
ance. T h e  last is, on the whole, the  m ost serious and most 
frequent, and can be rem edied only by extended laboratory 
train ing. A  few, b u t ra th e r exceptional, untrained examiners 
do not lack th is qualification. T he am ount of error made by 
an exam iner because of his lack of tra in in g  seldom equals two 
years in the  m ental ag e ; in the  m ajority  of cases it is less than 
one year.

T he revised scale m easures on the w hole a fraction of a  
year too high for the low er ages, beginning w ith  the age is 
and a fraction of a year too low for the h igher ages. The dif- 
ference betw een th e  average age and the average mental age is 
however, reduced as com pared w ith  w hat the results of others 
show to be tru e  of th e  1908 scale, th is being the case especially 
for the h igher ages. Beyond the m ental age of ten the scale 
m easures too  low  m ostly  because there are  no tests for ages 
beyond twelve, excepting age-group X V , w hich fact prevents 
children of these h ig h er m ental ages g e ttin g  extra credits for  
ex tra tests passed beyond the age-group in w hich they pass all,  
according to  the  ru le for counting of the m ental ages. 

T h e  chief m ethod of determ ining  the  range and frequency 
of errors in the m ental ages obtained in the  resu lts of individual 
children has been to  find the relative num ber who pass at age 
as com pared w ith  th e  num ber w ho are re ta rded  o r advanced 
m ental age, and by com paring the  n a tu re  of such a distribution 
curve w ith the “norm al d istribu tion  curve.” Following this 
m ethod the  revised scale, like the 1908 scale, sh o ws that the  
num ber of advanced exceeds the  num ber of re ta rded for the  
low er ages and  the num ber of re ta rded  exceeds the the number of  
advanced for th e  low er ages w ith  som e im provem ent shown in  
th e  revised scale. C om parison of the  present r esults with 
those of o thers on th is point is, however, rendered difficult and 
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uncertain because of the vary ing  conditions under w hich the  re- 
sults of others have been obtained, and the  d ifferen t form s in 

which the results have been expressed. Chief am ong these a re : 
(a) Selection on or non-selection of children w ith  reference to  
their normality ; (b) vary ing  qualifications of the exam iners as 

examiners; (c) keeping or dropping  fractions of a year in the 
ages; (d) keeping or dropping  fractions of a year in m ental ages, 
It is impossible w ith th is  m ethod, however, to  determ ine 

the range and frequency of error in the m ental ages obtained 
with a reasonable degree of accuracy. W e do not know  enough 
about the true nature of the  d istribu tion  curve for the  d ifferent 
grades of human intelligence, o r how  closely it corresponds to 

with a reasonable distribution curve.” T he assum ption m ade by Bi- 
net and Simon, and accepted by others, nam ely, th a t  the tests  
will measure accurately if the m ajo rity  pass at age and if the 

number of retarded equals the num ber of advanced, are in p art 
inadequate and in p art probably erroneous. T h e  question as 

to whether the m ajority  will pass a t age depends in the  first 
place on the unit of m easurem ent used, w h e th er it is a fraction 

of a year, or m ore than  a year of m ental g row th. T he 
choice of a year as the un it is en tire ly  a rb itra ry ; any other
time period with equal claims to  valid ity  m ight be taken and 
make a bare majority, less than  the  m ajority , or a large m ajority
pass at age. Choosing the am ount of m ental developm ent dur- 

ing any given period of tim e as a  u n it for m ental m easurem ent 
is, moreover, com plicated and probably  rendered inaccurate  by 

the fact that the ra te of norm al m ental developm ent decreases 
with age, so tha t w hen such a u n it is used m ore will pass a t age 

for the lower ages than  for the h igher ages. Evidence th a t there 
is a decrease in the  ra te  of m ental developm ent w ith increasing 
age is given in the present resu lts show ing th a t the increase 

from one year to the nex t in the percentage of children passing 
the same group of tes ts  is g rea ter for the younger children than  
 for the older children. T he num ber passing  a t age varies w ith  

age further because the am ount of re ta rdation  or advancem ent 
in case of developm ent below o r above th e  average norm al ra te  
accumulates with age. Each of these tw o factors m ust resu lt
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in m ore passing  a t age for the  low er ages th an  for the higher 
ages.

T he equality  of the  percentages of re ta rded  and advanced 
has no m eaning w ith  reference to  accuracy of the test unless 
taken in connection w ith th e  exact percentage th a t pass at age 
for the  scale m ight, w ith  equal frequency, m easure much too 
high and m uch too low. I t  is necessary also to  determine for 
w hat class of children th is equality  m ust hold t r u e ; whether it 
is for average norm al children, entirely  non-selected children 
or for som e o ther class. T h is assum ption is probably erroneous 
if applied to  a non-selected class of children.

W e know from  the o ther sources com bined that the tests 
are m uch m ore accurate w ith reference to  range and frequency 
of erro r in the  m ental ages obtained th an  we can prove them to  
be by  these d istribu tion  curves.

T here  is a close correlation when averages are considered, 
betw een re ta rdation  and advancem ent in school grades, and men- 
tal re ta rdation  or advancem ent as show n by the mental ages 
obtained.

A good tes t m ust m eet th ree requ irem ents: (a) A more 
or less invariable percentage o f norm al children of a  given age 
should alw ays pass it. (b) T h is percentage should be approxi- 
m ately  the  sam e as it is for th e  o ther te s ts  in th e  sam e age-groups
(c) T his percentage should rapidly  and regu larly  increase with 
the  age of the children.

The percentage of children of a given age th a t should pass 
a te s t in th e  corresponding age-group in  o rder to  make the test 
m easure correctly  is determ ined by the ra te  o f increase in the  
percentage passing  w ith  increasing  age of the  children. For the 
presen t system  of tests it is 60 to  65 per cent, instead of the 75 
per cent, assum ed and m ore or less agreed upon by a  number of  
w riters as a basis fo r sh ifting  a few  tests  into o ther age groups 
F o r th e  age-groups of V I I I  to  X I inclusive, w here the tests meas- 
ure quite accurate ly  on the whole, 65 per cent, of the children 
pass a te s t of an age-group corresponding to  th e  age of the chil- 
d re n ; of th e  children one year younger 48 per cent, pass, and of  
th e  children one year o lder 75 per cent. pass. T he value of  
any individual te s t is indicated  chiefly by  th is rate increase
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from one year to the next in the percentage of normal children 
passing it. The correct percentage for any given age is inci- 
dental to this rate and to the rule for counting up the mental
age. This percentage, moreover, must vary for different parts 
of the system, being higher for the lower age-groups than for 
the higher age-groups.

The rule for counting up the mental age is a very important 
and essential part of the system. This tends to correct the er- 
rors of individual tests, the error of a too difficult test in one 
age-group being corrected by the error of a. too easy test in a 

following age group, and vice versa. The actual percentage of 
children passing the individual tests varies widely above and 

below 65 per cent, even where the tests measure very accurately
on the whole.

There is a considerable greater uniformity as regards degree 
of difficulty among the tests of each age-group in the revised 
scale than is true of the 1908 scale.


