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inc purwose cf Vhis study was to fine which of three methods

of describing the mental growth scorer collected longitudinally for

Che hundred individuals Izorld most accurately describe +hc growth

pattern formed by the actual test scores cf these individuals. The

three meUodsused descrilmed tal QTOWth as : (l) a straztht line;

(2) a single-cycle negatively accelerated curve; and (3) a multi-

cyclic curve, It was as:umed 1hnt a statis ieallsignificant dif—

ference in ct so three methods of describin; the obtained rental a 6

scores for an individual we 16 incatc tFxH t’e gore QCCvrate method

represented a more nearl" cr‘rrect theoretical (lure of the natxrc

of the mental grcvth cxrve,

Cases were selec+ed from t" nearborn data ass”.leL by Doctor

C, V. Willard from t“; H(1rf b0rd FcPocl, 'carborn, “50‘1“u1 on +hc

baris of a range of test scores obtained d ring tne re—adolescent

period and on the basis of rhrrjcnl VQCELh 'csi‘:=s, cxtcrfiing

into the adolescent fcr0d, and ineluflin; n.1fixn 1r: f s*x mental

e scores for tke individual,

A straight line growth description was obta:med 3y lefipl"'n'

the mean 1... oLta-“-1 ‘f an individual By the chronclotical age

at tEC tint if cash Test adaivfstrat'on, S'ngc c cle growth curves

"c ‘ ,1 .. ‘.,. J. A 4"”: 3”,“! .1 , 7 ‘-r ' ' ‘ ,. _’ ' ~ 1.:

were conn.ted s1: 3hr lUFulIU cc LLO we r» l ”ClfllL, «hm multi—
.J Lo

, up, , . 31. l ,..- .L‘ - W .. 4.: 4. ‘ 1...; ‘ -
c 013 equations were UT tten [5. L ,wa tcu“t s ire Litre,- ' ' ' ‘

Avera“c deviations wrre obtainafi for eau‘ :Lttod on each

case b-tvoen ihe score amt all“ chtaincfi on t?' test a;a the derivedf

theoretical score. Frefi“cnc' Firtrilrtiouc w:r€ drawn rf the avera_e

devintfiors, and tests of stauisu ea icance were made to compare

the rnan averse dev7a+n “f tech 0? fh' three Ln: o‘s A team



l

aV(?"iC dCiiutiou of L.7 nonth was fenni for 1Cntal trst den

described. by Imlti-Cj‘clc --:1‘.e.‘.jos, I.“ ilc 31:; c?_r3‘.'i;‘1%.j0f‘1s -’-f 7.1'

:..Onths an- 3.2:nutis were f0 £111 fer sing 1C Cf-‘cle :1 .-:1 st 5137;;7‘1t line

methods of description, The difference Fetwe,. the roan average

deviaiion found in writing rmlti-cyclc eQuati01s was s-gz'icantly

lower, at t1C one ncrcent lCVClf CkMf: ance, t‘an the mean avera‘-

dcviat tn Cf N'C 0th r two methods.

\

1 co - CiFC) or 44‘- n-v‘n fi1 -»q r- 1r2Ll~11s r1 *2 ' 1 1%w~4vv~‘. AA ”:1, --.- n _. 'JA'C ANCEL. CA E... ta, _. do ‘~ ( \‘- Ugl...’.0(.n -U’J 4.1;0

' 4 ' VD: \ r ‘ .5 “f1 -'. u - V 1' ‘ 4“ \-‘. -1-

the sazC tCn- on 1. r_-_<_.d -,,i c‘ : cutie ---r.al a‘ c SUOMTC. that both LC

straihht linr the sirgle c cle 11t‘o-s Cf (1e:(zribinb growt‘

showed a statistically s: nificant increase after 160 hc-gths of ado,

Thile thc 7C3; a"Crs C deviations ottafzed ‘y the umlti-CJcle net od

‘1 -:,,. f ‘l. _ 3, .‘ ‘ 1. ' 1 1"“ ‘1 ‘. “.1 “'4,

«prim, CuCh tcn he»+n ln-Crvul was FUHQ , val“ c<n.taiu

It was ccucluded t-a+, t“C xcntsl {rvtth Pattern Shovn b" thc

.. 9 x -\ w A ‘ a -'- . - l':~-“. ‘V'I q . ‘ § '9 ‘1‘ . 2 J ‘

act al test scores vi a. .«ltld a; are ,e2e ~qul; QUSCTlLFu Cy

- ‘ , ., .' ‘ . ‘ - 41d“ , ,. .‘r‘ , _ -, W \ .‘ -

m1ml,;-c C'C {TOth C(ietitns than :3 C.tucr a s __l: e3e;C or a stra_uht

line groxth equation.
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CHAPTER I

THE PROBLflh AND DEFINITIONS 0? TERNS USED

Since the develOpment of standardized instruments for

measuring intelligence, psychologists and educators have at-

tempted to use these instruments in order to discover the

existence of a general pattern of mental growth which is con-

mon to all humans. In 1919 Terman stated:

The Standardization of the Binet scale on the basis

of age-norms makes it a suitable instrument for the in—

vestigation of mental-growth curves. By applying it

repeatedly to the same children we can find out whether

constancy or irregularity rules. Prediction hinges on

the question whether a child who is found by the test

to be a given her cent above or below the mental level

normal for his age continues to be accelerated or re-

tarded to the same degree. ’The answer is ound in the

extent to which the I.Q. remains constant.

Although efforts have been made to use intelligence

test scores in an attempt to ascertain the nature of the mental

growth curve, Freeman points out the factor wnich has limited

most of the studies in this area, stating:

rhe multitude of scores of children of various ages

which have been gathered from the application of various

mental tests yields a mass of material which give a

basis for more valid estimates of the character of intel-

lectual growth than we have previously possessed. It is

true that these measures have usually been limited in

one resnect. They have been made upon different children

of different ages. They have not, that is, given suc—

cessive measures of the capacity of the same child at

1 Lewis M. Terman, The gntelligenge of School Children

(New York: Houghton Mifflin Company, 1919), p. 137.

 



successive periods in its growth. They therefore give

us only a mass picture of the general characteristics

of growth, and do not enable us to determine what the

fluctuations in the case of individuals are.

Dearborn and Rothney3 illustrate how the use of norms

derived from age groups can distort the true picture of in-

dividual growth through a comparison of a growth pattern for

girls in physical and mental growth described by Boas, with

growth patterns based on individuals. Dearborn and Hothney

find that at some time between the ages of nine to fifteen,

there is one year when practically every girl makes a more

intense spurt than the average described by Boas. fhus,

Dearborn and Rothney explain, "Since these spurts come at

different life-ages in individual cases, a curve, constructed

after the manner of Boas, tends to "smooth" the adolescent

period and make it appear to be a more quiescent period than

it actually is.”

 

2 F. N. Freeman, "Individual Differences in Mental

Growth," §gience Monthly, 37.

3 Walter Dearborn and John Rothney, Predicting_the

Child's Development, (Cambridge: Science Art Publishers,

l9 1). ‘

 

4 Ibid., p. 232.



Baldwin and Stecher,5 Krogman,6 Millard,7 Courtis,6

and others have agreed that patterns of growth for individuals

must be derived from the study of individuals over a time,

rather than from the study of group norms. As Baldwin and

Stecher state:

All of these problems concerning the general trend

of the growth curve, the rate of improvement of children

of different intellectual ability, variability in mental

development, the possibility of prediction in mental

growth, and the relation between nhysical and mental

growth can be solved only through a study of consecutive

re—examinations and observation of the same groxo of

children throughout a number of years.

"Every child is unique;" affirm Gesell and 11g, "but

every child is also a member of one human species. Ubedient

to these Species characteristics there are growth sequences

which are rarely or never circumvented."lo The upesence

 

5 Bird f. Baldwin and Lorle l. Stecher, "Mental Growth

Curve of Normal and Superior Children,“ (University of Iowa

Studies in Child Welfare, Vol. 2, No. 1. lowa City, Iowa:

University of Iowa).

0 Marion Wilton Krogman, "Trends in the Study of

Physical Growth in Children," Child Development, Vol. 11,

December, 1940. ,

 

7 C. v. Millard, Child Growth and Develoomet in

filementar1_School Years (Boston: D. C. Heath Company, 195

C
?

H).

5 S. A. Courtis, "What Does the I.Q. Really Measure?"

Nationis Schools, 11:21, January, 1933.

9 Baldwin and Stecher, 92. cit., no. 5-6.

10 Arnold Gesell and Frances Ilg, The Child From Five

New York and London: Harper and Brothers, 1046),
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of these two factors, uniqueness and sequence, both must be

considered in studying any aspect of human growth. Krogman

states, "We have long focussed upon the groups, and the po-

sition of the individual growth curve in the group, and have

constructed averages——'norms of mediocrity,‘ Todd called

them—~degrees of departure fron which there was a measure of

aberrancy. _Ne now look more intently at the individual growth

curve as an expression of its 233 norm."11

this study utilizes the longitudinal method described

by Millard12 by examining growth patterns of specific indi-

viduals in an effort to gain insight into the specific sequences

followed by human beings in terms of mental growth.

I. T E PRUBLEM

Statement_g£ the problem. the purpose of this study

was to investigate the nature of mental growth by determining

whether scores obtained by individuals on the Kuhlmann-Anderson

Intelligence Test during the pre-adolescent period and ado-

lescent period are best described by (l) a single cycle growth

equation; (2) a multi—cycle growth curve; or, (3) a straight

line. A secondary problem was to ascertain the variability

of the I.Q. of the individual as shown by repeated testings.

Importance of the study. "When we study the maturation

of individual organisms cf any type or kind," contends Stuart

 

11 Krogman, Q2. cit., on. 253-28M.!

1.2 Millard, op. cit. , pp, 1-20.
 



Courtis, "we find that progress toward maturity follows a

single genetic pattern. This pattern has the form of a dis-

torted S or skew curve, the second half of the curve taking

a longer time than the first half."13 Terman states, "If we

had a perfect scale for determining the mental age level, and

if the I.Q. remained absolutely constant, the 'curves' of

mental growth would be a straight line from birth to the

point of mental maturity."14 "The comnon view is that the

course of intellectual growth through this period (middle

childhood to later adolescence) is reoresented by a negatively

, - . u ... . - -, n h 1‘
accelerated or parabolic curve, arIirm rreeman and rlory. 4

Thus, three distinct theories have been advanced con-

cerning the mentul growth sequence of individuals. Each of

these theories has implications in terms of how mentel test

scores should be interpreted by teachers and school psycholo-

gists, how mental tests should be constructed, and what

changes may be expected in an individual's I.Q. scores.

this study should also help to answer some of the

theoretical questions in the field of child growth and de—4

veIOphent. The c 0110 nature of ph"sicnl growth has been
a c

 

13 S. A. Courtis, Towards a Science 93 Education

(Ann Arbor, Michigan: Edwards Brothers, 1951), p. 9.

 

1’4 I‘erman, 333 Cit-
 *

2
?

. 57.

15 Frank Freeman and Charles Flory, "Growth in Intel-

lectual Ability as Leasured by Repeated Tests," Monogrsphs

of the Society for Research in thld Development, 2:2, 193?.

3



6

demonstrated by insoh,16 Courtis,17 Millard,18 and Olsen.19

Others have hypothesized the concept of growth interrelation-

ships-~a definite paralleling of all patterns of growth within

an individual. Since physical and academic measurements are

available on the subjects of this stndy, the data collected

on mental groxth may be Ased by others in studying the nroblem

of growth interrelationships.

II. .‘SPILJIL‘IOI-Ej U1? 03:11:53 USED

Growth cycle. Used in this study was the definition

given by con tis: "A cycle is defined as a well-marked period

of mataretiun during vhich the organism, forees and end rro—

ducts are constant,"20

Single cycle growth curve. The theoreticwl growth

curve derived by Heinis.‘1 is expressed by the logarithmic:

 

lb Reuben R. Busch, "the Relationship Between Growth

in Height and Growth in Height," (unpublished Master's thesis,

Michian State College, 1954).
n
, .

v—r

l7 Conrtis, on. cit.

lo Millard, g2. cit.

l9 Millard Ulsen, Child Develogment (Boston: Heath

and Company, 131%,? ) .

20 COdl‘tlS, QB. Cit., p, 172;.
 

’D . . v. , .

el H. heinis, "A rersonal Constant," The Journql of

Educational Psychology, 17:173, 1926.

 



Y : L(l-€U) X : 3’8

' i' .. , . . ._; , - J—
a, 1‘, {1 ,(1 d 'r‘f"l‘f‘€-f(",t huff, L..‘_“7. COII. trillufi

- -." ., . _,.“ .. s .1 .

C = base f net-tr- lobar tn‘ ,

Personal constant. According to Heinis, "the personal

coefficient of any g ven individual is eqnnl to the resnlt

of the intelligence examination divided by the normal degree

of intelliéence corresponding to his age, both measures ingC
7

(
0

given in ansolute grndnntion."25

Mental growth. For the nurhose of this study, mentdl

growth is defined as the pattern of increments shown by an

5 . o D 0 Y t -‘ :3,2

individinl on renewaeo testings ritn the Knnlmwnn-inderson J

(
/
3

Intelligence fest

Enlti-cyclic growth. Growth data which when graphed 

’1

showing a pattern or acceleration and d,celerqtion ntich

show U
)

more than one grout“ cycle.

Isochrcn. One per cent of the total time required

for a growth cnrve to change from n develtpment of 0.000000159

per cent to a develoyment of 59.90317 per cent.

 

22 Heinis, loo. cit.

23 F. Knhlmnnn and Rose Anderson, Kuhlmqnn—Anderson

I1r1te11_ij;enc<=e~ feasts, (Princeton, New Jersey: Personnel Press,

1952).

 



CHAPTEM II

REVIEW OF THE LIFERAL'HE

In order for any study concerning human growth to have

scientific merit, it is esssential that some Kind of patterning

of human growth be present within individuals, for unless some

pattern exists, no description of human growth significant

for individuals can be made. Although the literature shows

many disagreements about just what patterns are present, there

re are patterns--i
t
)

is much support for the concept that th.

1
:
4

that an individual's growth is not osn ee13 erratic.

Gesell examined thirty oases fifteen years after they

had been tested in the Yale Clinic, and although findinn;

variations, he stated, "In no instince did the course of

growth prove whimsical or erratic."1 Wellman and others at

Iowa caused considerable czintrW)v rsy with various studies

showing the effects cf environmental change on I.&., which

:uight seem to refute tie idea of a growth pattern, but Wellmvn

stzntes, "Our results show that even when children are Adding

treemendots Chin:s in l.n., the changes are ldwful and pre—

Notable.“

One factor which has been examined as an Operating

1 Arnold Gesell, "The A» raisal of tentnl Growth Careers,

W_o__f_ Consulti Psy_cholo.-:-;y, Vol. 3, No. 3, p. 73.

2 Beth Wellmol "Mental Growth from Pre—School to

COlle(e ," Journal 2: .A.4V1mntil Education, 0:13T-138, 1937.
 





9

force in the patterning of growth is the advent of pubescense.

The factor of puberty has been rather well accepted as having

an effect in the area of physical growth. Chiesson and

MacArthur in Studying the growth rates of different reces of

rats find: "(1) The large and smull runes and hoth sexes

follow the same puttern and course in sllometric develorment;

(2) The breaks in the tuil and ear curves do coincide roughly

with the {itt'ainL-xent of rneturity."3

Davenport renorts, "She human growth curve shows two

(and only two) outstqrfligngrrmriods of acceleruted growth——

the circumnatal and the adolescent."” nichorn in studying

physical yrowth stat s, "Phe growth expression develo»ed by

strict mittemoticel methods frcn toe cycle Maths is a complete

sigmoid and txe point of inflection is located yrecisely it

puoerty."5 Huger and otoessiser also found the advent of

‘

puberty affection patterns 0: yhysical growth, stating:

r

"Stature, Sitting Height, Shun show the some peculiur growth

curves: the rapid grow-:tn in early Childhood, one slr.icl;enim;

(off wt about 12 and the quickenins up et 16, giving rise to

Vihst has been ter ed the 'pubescent dio' centering ot about

3 Leo Chiosson and John MacArthur, "Relative Gruxth

in ‘iuces of Mice Produced by Selection," -}r-:)‘~Jth, C308), (1914-5).

4 Charles Davenport, "Human Grouth Curve," Journal of

_G§nerz-e..' l-hysloloij, 10:2 5, (1926—1927).
 

5 H. L. Eichhorn, "Phe Growth-lenroduction Cycle,"
0‘ 9 - I r, ’- .’

fl‘EEL, 20:2»2, (lg-5o).



)
0

15 years of one. Then the post-puberty rapid r‘s

I

0

(
D

t
.

maximum."

There has been less success in relating the pattern of

mental growth to puberty, perhaps in part due to lack of re-

search in this area. Breckenridge and Vincent show effects

of adolescence on physicsl growth, but stdte, "We have no

compirohle charts to show tempo of growth in iitellect."7

Abernathy drew browth curves on edrly, mid, and late meturing

children dud concluded, "There is no evidence from the cresent

‘ ‘

study of Changes in rite «f Wéntdl nrowth whicn may be ex—

olained as concotitunts o” pkysicsl events."8

Garrison sretes, "Ad inspection of the oirves of dif-

f erent children sh!) t“wt some unintdin fdirly constant rates

3‘ —L! ., ‘2‘ ‘.‘r, ‘ '~ p 1."‘ ‘ s.‘ D I ’ r d’

5:116 UDMPIS Shbudd ni-e shi-ts. LhfiFfi shiits may occur at

C‘.

cny WJE level and over a wide runge of mental functions."'

. 1 12 .. L
Crunptjn 10 Roster, l and King stioied .ne scholastic

Q

J Henry Huger and Brendu otoe ssiger, "On the Growth

of Certdin Churuc ers in M31," Annual Eugenics, 2 $2,
 

Hlflfifl 3190”)“idye and E. Lee Vincent, Child Develop—

uuent, (Philnlelohia: W. B. Saunders, lyhf), p. 9.

 

 

J Ethel fiery Aberwnatlv, "Relationshits Between Meitdl

and Physical Growth," Child DevVelooment, Vol. I, NO. 7, (l€C7),

p. 60-31.

C v H , - ., 1 . '

” h'rl garrison, GFO'tn and Develoomeui

LU flieJ'Ija I]? , by {3,81} 7'] {16"} CO . , 10:01', , 3—, . 151’ .

,I

  

10 wird C. Cromot oi, "the Iiflueice of PhySlOlOngC A:e

KLV3W Scholsrs:i ," Lsycholgaicnl Clinic, 1:115——120, (l07).
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TABLE I

NUMBER OF MEASURES

AND AGE RANGE OF CASES USED

 

 

Number Number Range

 

 

of measures of cases in youths .1... Cases

6 7 40 to HQ.5 3

7 11 “5 to 49.5 8

8 23 ’ § 50 to 5u.5 39

9 25 g 55 to 50-5 5

10 25 § 60 to 64.5 6

ll 8 é 65 to 60.5 o

12 1 2 70 to 7M.5 2

E 75 to 70.5 3

i 80 to 84.5 0

; 8‘ to 39 5 10

i F0 to 9#.5 5

3 05 to 99 5 3

E 100 to 10% 5 8

E 105 to 10‘35 1;

3 110 to 114.5 1

115 to 119.5 1

b
"
.
.
.



a3; obtained fro fine test.“b"

Detwn=n the theoretical strniy

actual ment11 re 3ure:nents 0:)tqined

.5)

srnwle 002;”t1tional prucu
(v

D4‘J’

,o 3.:

01 b
r

I w
-

ison ti oreti
\.

A.m r

 
 

1JL1twl 91“'1tn ”11.

on the tests. wale

c311 F112

Droutg of (311.3. 3511‘ 00111312.. with the «1ctural 11:1F>."s.11‘-€1:= «19111111913

I

from tug tcgts.

Deriviz’gg "P-~rs:ox1'11 Co.1.:">.:1‘:s". 11:91.11 $1911.19 P431°vorx<1

Cons t1nts we! 19rIV9d by finding Lu? r1310 bctween the ab—

Solute grovt. V11 '1r1ve ITOJ Lu) ““ntwl 3-9 fie ”ruined

fly tue Kunlmwnn-A1ierron test to En“ 10831132 Wentnl age

11:11.13 0.?“ tiw CE:1‘OF1011J_§10"31 4.39 or he 1111113: 1.": 4:211 the 131,131:

H38 t1h;e u ’fl1is *rucu7-n%1;‘179 3 1113vww l Cujfit.n1$ for 930?}

tsot t1 PG )3 1n indivifllal. TLM Raw »3 thése Férsanzl

COHStfiffiHJ‘ 1r u1'=-.IiV1ie_ ‘gr1.1° nun;z cu” tests t”d;;1,

' vir1 :1 ”2-11 P81“ .141. Corn tvnt 3.0r e'azh 11111vifl 111. {This

"153'1-51 ““u’.1".1 “Hunt/15f, ‘15:: ti. :1 1.1111111??? 7)" ‘61-? 13.11%].

E (.lu.‘ J;l‘/J-r){;i: "\

145W3‘31V311. Che rug“ilt BZUS tLG -. 9011> 1331.'~13 ml {IKJJth

Jv1divalxn1t, 1L101. :1: Lr"’flxfix11 Prov trmé tab xu“; igtfi

1 agentwl We sau~c 1AA aqu31r91 Witt tL“ nautql 05: rcvrd

fii:t4nllg Jul-i~ei “run but est. TuDIS III 11119trntss tp%

31‘00611193 falloncl 910 ?191re II $.3ms grax.iC®11y tna

Ct;E%JP€tl£V11 u-u” 1 urg.1V‘3 F312: txe u53:g Pfig‘flflil Ckxn3t1at

‘0" Curse-t 37:73 Cu :; as”? with um? "("11‘11 1-=~3.1't':1- 1:1: -I‘F?'<;<={.‘t.€-‘

3.1Vtvgijigf'?.



TABLE

SAMPLE COMPUTATIONAL PROCESS

USING MEAN I.Q. AS RA?E

.”\“"

at

 

 

  

 

CASE 3511

Age Mental age . . TheoretICal Differégte

in months in months I.Q. mental age between

(1) (2) (3) (4) (2) and (b)

101 115 110 120.2 5.2

113 132 117 130.h 2.4

125 1&0 115 108.8 4.8

128 155 121 152.3 2.7

131 155 118 155.9 .9

137 164 120 163.0 1.0

141 176 125 167.8 8.2

100 150 125 171.0 8.6



.
o
u
n
.

GROWTH OF CASE 35F coHEARD

MEASURES DERIVED ERUH

HIT}

THE ’L‘

 



TABLE III

SAMPLE COMPUTATIONAL PROCESS

FUR DERIVING HEINIS CURVE

CASE 35F

    

     

         

. C.A. Mental 1.A. Mental Predicted Differ—

C.A. L.A. Growth Value Growth Value Ratio Value ence

 

101 115 307 327 1.0651 116 1

113 132_ 324 346 1.0679 132 0

25 144 33< 362 1.0560 149 5

128 155 342 367 1.0730 152.5 2.5

131 155 345 367 1.0637 156 1

137 164 351 374 1.0655 172 4

141 176 355 381 1.0732 172 4

144 180 353 384 1.0726 177 3



 

p—o—o —¢-

 
 

 
 

0......

0—.-

 

y-“_. .._.__.4

 

 

..- -... .41.... -_.1 --- .4...

 
 

4...- 4-17....- - 4 - ~

>.. -‘o—dh>—.o4 9

-14-w

 

 

‘ J

1%<—-—- HF.

 

‘f 123136174

1-11.1 -1-.l-.1_.-

 

 
 

 

 

 

H~éH--——{ - —o~«>H-HL—~—- 1-..,

J

QO'
9

 
 

 
 

 

1

I
‘

1

I

.11. '. i‘t 31111131

--O4y--

.
I
.
9
e
r

l
l
c
l
I
i

 

1

[
L
I

1
4
.
1
0
1
.
1
1
1
.
1
1
1
”
.
«
1
1
.

-
-
2
-
-
-

.
.
fl
.

1
I
q
|
9
l
l
l
l
e
I
A
O
T
H
D
-
H
L

1
.
:

1

--4,_.__.4-.4....

11*”vu111»."1““

 
 

 

-._....-_1...‘

 

?

1

!

1r

 
 

 

. _' a. 511 001111, AHIED ‘

Iv" 3‘14 U J1}.

FF

1 ‘n 11131131112

"1

 

Fu—

!

l

I”

l

v
1

 

 

 

  
 

gm

NITH

--.¢.

  

f ,.

£11121)

 

i

3

w

J

4L; LII—SAL.

01

i
.57

11

I

i.

i

T

  
 

 
 

!

J

I I

i

J

|

A1'

1

4—4,H1'34-; “1311001“

1" 14‘ IL

--4 - .

F——-4L—o——o -Lu—o H - oa;—--———.<L—~-~--Y

11
a I xx I'l-

A

e

‘ 1

\

1

l

Ai

30111111

UT

 
 “£1

1?
.

 
 

l
i
l
'
l
|
|
V
|
 

I hIJ

 
.
.
.
.
.
.
.

 

 

  

1

I

1

1111 oping 11:31“

'lAL 1173143

._. . -4»

..

w

I
V4

4“-

 

 

,,. ... ..

i 1’" Oh?

V‘ ’

r' - “L
M

.J

H}

 

-. F-7—owo—4Lv. -

Q

o.1"“.

 
 

 
 

 

J, J."-

"5"?
«’w

'04

 
 

  
  .

.
.
.
.

   
 

  
  

 
 

 
 

 ‘ ~

1T

7
w

S



eqll'7.t10
(ls FEE; r} gerivz}

“r’oeigre UltIIWPI by

 

.
U

3
'

n
‘

“
‘
3

(
'
0

[
x

H
J

C
,

All zhree zranS were

carve 0f growgu n.0w1

3‘ ‘,\..'. fi-L . .., ..

O- 1):::-, -.. .‘lt Iris (11211.41!

- t: l‘ - -. 3' I . J- ‘\ ~ ". -‘ ’

311811 3'1‘1~.t~.; 0L) :thJ1‘

350Lc Bqdflticn uri

two-chfiha curve .;M‘ t

 

r) I‘I " _ g

I» :3 O x 0 \JL) ' 11' b i

(Aflfl lrUur, Rinilhwn:

1.
(I '\

L‘. b‘

L)

17 ‘C‘

S 0.-

"

'IL

R”?3

1}" +.‘

15/‘ U0!

5 “(.1-
&_L J

1’)

~11

C. ‘-

11b“

‘I .D

.L

.

W. ‘93

.... 4

.J

I

-./

’ fl
._ \

. t,‘

(

k

g
o .
‘

\
v

v
c
-
C

\
\ I
,

‘
l

o
}
:

P
-
"

,
i
‘
.
’

"
.
\

r
0

'
fl I

.
-

t ‘
I

}
.
J
o

‘
\

a
d

L
4

‘
i

\
‘
1

"18 ‘1u 'krbzrfi1t‘rw1 _:11t5; 21-1 Mfr: 35;
 

on. Fi’gle—cyole 1043101301310 pasta-:2".

s nbolt tne t m. o? 03019 Jreaks M»T€ no—

uv' . r a “ p ‘1: 'fi‘.

. .'LXL .2. 01 tun . 11: .~lyC]j3 L. 3r

07079 “.’ »9»~ Tat=rm1;=1 fr04 5'1

-4. ., , I" ¢-1 . ‘ , 1, , I. ‘ a -J-

9.. U” 0 019 v .111' u: t.c uirzu

u-"l 18")Ll'tfl"x)'110 1". .:->,;" my): til-’3. line

. ,. J- -- -, .Lz- ,. ,s-',-», ..-..

neweotlo . €011.16 rq1111‘ne vaA

V‘. 4 , \ —‘ - “"' +. vv

:65? on :1.b1e—ogole 10091.n110

". v ‘ 1 . -’ I r \"\ ' 5 ‘ l‘r‘ "\.‘\

01,011 Cd": H”? '11:.1. "... P1”: 5'31 Cr‘: {1:1 - g: L‘

A .. - 3‘ . ’ . . f" .. - ~

Foultuvn 1111nan 1”F7 1911.1, all

. 2 '.-. a , ' , ..,,-..-., _-. ,1 L",‘ , ..

O! ISOIJLL‘J'II ' 17.21“} 111x. our: COCKMLI

.DcviwtiOJF 03 tLé 16>fl\wzl‘tb?oret1031

n_ . . f‘ 4. J- -
' .-- (- v 3 7 II V \ . ‘ 7.0 ~\.q.

.M, .-.-w.11 BLED“: 1 r‘w'. 0. 7% tar) r .333

‘\ 1'2. L. "’ '" . .1 ‘ - '1.
t‘,.:) COrR';;|JU.-' Ui._)'f‘. ll I‘r\)0e\:1ff?f: 1‘1-

:. ..3 ‘12.... .. .|. . L‘-

T7148, 11 L .‘lbdl‘t’ III 5:110“ SF 0211-?.
.
4

"-w , . -‘ ,rf‘ J... 1-".1- -_. - .7- .-,-_

01.:3111‘Jt-0’11 CJP'I'E 111-= 0..” *Co (1‘7-‘;{.11'e.n*"11,*1

u ’ 1.1-3] 3111"} t iJrl LII-lit}: "4:1,“ E;()IV t“) I‘ISJ) 171:1.2,-1

"firls RrotterP, 1060).
1'": g

‘V

'J\AU|‘

 



TABLE IV
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SMVIPLE COI'LPU {‘1‘1'31011M4 BRUC 3:38

FUR DERIVING CUURTIS EQUATIONS

CASE 35F

 

First cycle y . 153(.70750t - 26.87)
 

 

 

 

 

Percent Predicted

Age Score of Max. Isochrons Egrcent Value Difference

101 115 75.2 41.68 73.3 112.1 - 2.9

113 132 Q6 3 50.17 87.5 133.9 + l.”

125 144 04.1 55.66 04.5 144.6 + .6

128 155 60.78 “5 5 146.1 - 8.9

131 155 62.60 06 3 147.3 - 7.7

137 164 67 15 (7 3 140.3 -14.7

141 176 6G ”3 93.2 150.2 -25.3

144 100 72.10 98.5 150.7 -2€.3

ggcond cycle y - 3611.06338t - 115.53)

First

Cycle Resi- % of Iso- Fred.

Age Score Value duwl Max. chrons % Value Error

101 115 112.1 {1 —2.‘

113 132 133 C O +1.9

125 144 144.6 17.46 3.0 1.4 +2.0

120 155 116 l - 3.9 19.4 20.65 7.8 3.6 -5.3

131 155 147 3 — 7.7 16.0 23.05 15.7 7.2 - .5

137 164 NML3 -1437 32.0 jM)23 37x3 17.3 +2.6

141 176 150.2 -25.8 53 l 34.48 52.8 24.3 -l.5

141 100 150.7 —29.3 63.7 37.63 62.“ 20.9 — .4
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per each case tn— 1Ver1Qe meti1t1o1 in mout.c o, 3%?

theoretical description of rental grouta from the wctiil

‘

1 1 1 ‘v‘ . ‘ u ' " l“ A 1' .‘ ‘1 a a - ‘r- I - ‘ 1‘

teasqrements oi 11HA1Lh .eriveu Irom tzr .rn1tii tes

?ou1fl. This flifference was called the averwue errar. Sten-

fixrd fievintiwns were com? tefi for each error 319tribxti:n

1n3 twets a? sibnifiu1nee were run comparing the errors ob-

tained from each of the three methods.

Average errors for each wf the three methods were

then grouped into ten-month intervals in >rder to show the

average error for the different methods at iifferent chrono—

0
)

C
f

logical ages. Te 8 0f significance were run to see in which

ten-month interval the errors were statistically different

from the mean error for e1cn method.

Five cases were selected it random, and the theoretical

line of growth for each of the three methods was compared

with the actual measurements. Judgements were made concerning

the dynamics of the growth pattern found through this proce-

dure.



CHKPTEH IV

ANALYSIS U? D131

The one Hiddr’fi cases used For this study were adminis—

tered a totil of 878 mentsl tests. The mqjor turwose was to

find which of the three methods used woald most accurately

fit the ectual test scores obtained. Tible V shows the

average error eni the standard deviation for the Courtis

multi—cycle equations, for Helnis equations, and for equa-

tions derived by using the mean 1.1. as tie rate of mental

growth.

The average deviation from the wctusl mental test

scores was 4.7 months using multi—cycle equstions, 7.4 months

using Heinis equetions, 1nd 3.2 months usinm the ween I.Q.

as rite. A test of the significwnce of the difference of

means, stowed thet the error obtained for multi-cycle eqzn-

tions was lower, qt the one percent level of confidence, then

the error for the other two methods. The ditference between

the error obtained from Heinis equwtions qu not signifiantly

different from the error obtained by using mean I.Q. es rate.

Figures 4, 5, and 6 Show the frequency distribution

(If the errors obtained for the one hundred cases by each of

the three methods of describing mental growth.

Since e general look at the date obtdined from the

turree methods of descrioing growth showed that multi-cycle

SPCNvth equations had described the date most closely, further

Fmalysis was undertaken to see if there was any particular

ETCthh period when errors from the three methods used were



TABLE V

AVERAGE ERRQRS

HULTI-CYCLE 134API“HS, EEIJIS
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Method Average Error Standard Deviation

 

4.7 months

7-4

8.2

Multi—cycle eqnwtio 1

months2Heinis equations

3
monthsvI.Q.

—_._.

equations

1 Significantly loner

"" fit thebe] Sme od

0

'1 (\r,

‘. \J2 Signif

t ifiXlS .

la3 SignifiCfifltly

than aversne error

one percent level of con?

.utly hiflher than multi

not sisnificnntly different from nedn error from I.Q.

of other two

idence.

but

.3'1’ ~ ..”313

-cycle error,

h gher thin mean error of multi—cvcle

eouations, but not signifiCfintly different from meme error

of Heinis equations.



 



it

greatest. Figure 7 shows the mein error of each of the

three methods daring ten-month intervals from 60 months

through 190 months. A study of this figure shows that multi—

cycle equations best describe the data during each ten-month

period except for the period from 60 to 00 months, when I.Q.

was the best indicator by a margin of .2 of n month, a sta—

tistically insignificant difference.

More imoortent is the pattern of average errors of the

Heinis equotion and of meqn I.Q.'s. It may be noted that

the mean error for the Heinis eqnotion increases each ten—

month period from 130 through 180 months.

fable VI shows the menn error of each of the three

methods ddring ten-month intervals from 60.5 to 200 months,

as well as the number of measures wittin each ten—month period.

Statistical analysis qu made to determine diring what time

oeriods there mi ht be significant deviations from the mean

error over all time periods for each of the methods used.

For the mnlti-cycle method, the meon error of 7.0 months

obtained between 80.5 and 90 months qu signifioontly higher

thin the mean error of 4.7 months obtained for multi-cylce

equations ising all the measures. Also, the error Obtained

on the malti—cycle method between 180.5 and 190 months of

2.3 months Hos significantly lower than tte over-ell error

of 4.7 months. For Courtis multi-cycle equations, no other

ten—month period showed an wverage error significantly dif-

ferent from the over—all average error.

There is nothing intrinsic in the date which can





TABLE VI

CUI‘11"AHISUA HF 33310113 19011 I‘lULTI-CYCLE 131111.911‘10328,

HEINIS EQUATIONS, AND I.Q,. EQUA‘BIUI‘iS

DURI iUr 'i‘EN- 1‘1ONTH

FROM 31.41“! [AOL-.7

INTERVAL-S

‘i‘iiS TU 'fi‘JU—HUNDRED 1101158528

 

 
”-0

 

Age Range Number of henn Error Mean Error than Error

in Months Measures hulti-cyclo Heinis. I.Q.

60.5- 70 9 2.5 5.8 6.3

70.5- 60 18 3.6 6.3 10.0

50.5- 90 21 2.9 6.3- 7-7

90.5—100 £9 4.0 4.6 5.3

100.5-110 41 3.0 4.7 5.8

110.5-120 52 “.0 7.1 6.5

120.5-130 92 5.3 6.0 6.8

130.5-1NO 110 u_g 6.1 6.8

luO.5-15O 125 4., 7.0 7,0

150.E~150 151 4.6 5.5 5.6

160.5-170 117 5.5 10.3 0.7

170.5—180 86 5.7 12.3 18.6

180.5—190 20 2.3 17.8 1H.5

190.5-200 3 .7 15.0 15.5



explain the relatively high error for multi-cycle equwtions

during the period from 60.5 to 90 months. A possible factor

might be tie Kuhlmnnn-Anderson test series itself. A study

of tne over—lapping test booklets will show that the first

and second crude booklets are lerysly concerned with non-

rending; tusks. However, by the third mr'fle, the FQ‘Ill'lé,

skill becomes mach wore of a fdctor in determining the test

score. Pius, 1 child who starts late in beginning to read,

might show considerable test fluctuuticn during this period.

Greenshields} in studying the relati;nshin between

consistent I.Q.'s, decreasing I.Q.'s, and reading scores,

conclided that individuuls' inability to soore on the verbal

subtests of the Kihlmnnn-Anderson at the SQWD level at which

they scored on the non-verbal subtests resulted in a drob of

their 1.4. soures.

An explunqtion for the significuntly low error found

in multi-cycle equations from 160.5 to 190 months muy come

from the flexibility found in the Courtis technique. Between

the ages of fifteen wad sixteen there is mlch individual

difference in flatterns of mental growtt. Some individuals

hqve slrewfiy leveled off and fire making very little gain,

while others are nroceeding at u rwoid rate which may extend

for several more years. Of tie three methods used, only the

COJPtlS techniq1e can tuke into account these individual

 

1 C. h. Greenshields, "The deletionshib Between Con-

sistent I.Q. Scores, Decreasinm 1.1. Scores, and Reading Scores

Combured on d Deve10bmsntul Basis," Unbiblished master's Thesis

(East Lensium, hicniyun: hichigun St te University, 1055)
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mi

differences. Especially in cases where the individual has

clearly begun to level off in his mental growti, the indi-

vidual's theoretical growth curve will come very close to

the final actual mental growth score.

The mean error of the heinis equations of 10.3 months

from 160.5 to 170 months, of 12.3 from 170.5 to 180 months,

and of 17.8 months from 180.5 to 190 months were all sig-

nificantly higher, at the five oer cent level of confidence,

than the over-all mean error for the Heinis equations of 7.u

1

month. It may as noted that the average error for the

Heinis SqdetIOQS increases from 130.5 through 190 months.

The errors obtained by using mean 1.0. as rate resemble

the error pattern obtained from Heinis equstions in showing

an upward trend after 130 months. However, in using 1.1.

as rate, only the errors of 18.5 months from 170.5 to 180

months, and 14.5 from 180.5 to 190 months are significantly

C
f

different a the five per cent level from the over-all error

of 5.2 months.

Figure 5 shows the distrihition >f the range of the

I..g.'s for the. h .12"fil""7‘~" coses used. The mean range of I.:{.

was 18.h I.u. points.

A detailed summary of the data can be found in Apnea—

dix A. Courtis first and and second cycle equations end the

mean error for each ones are rresented. Also u sammery of

CHeinis equations includes the high Personal Constant ratio,

the low Personal Constant rstiO, the range of the ratios,

the medn Personal Constant, and the mean error for each case.



 



h.)

The summarnr<n’ I.¢. used as I“flfl3 includes the rn1n211ua., the

low 1.0,, the mean I.Q., and the mean error.

To illxstrate some of the actual dynamics taking place

in the mental growth of individuals and how each of the

‘5

methods of describing growth works in terms or these dynamics,

five cases were selected at random and the act 1:11 measurements

were compared with the theoretical line wf growth determined

for that case.

Case 13 pictures a girl who shows a drastic change

in her rate of mental {rowth from the first cycle to the

second cycle, out whose growth within cycles is rather con—

sistent. Between the ages of 98 months and 125 months, she

was given four intelligence tests. her 1.1. for the foar

tests was 116, 11y, 113, 1nd 113, respectively. She was

given fol? more tests from 132 month: to 151 months. Her

I... on these tests was 131, 13h, 130, and 1&3. Of the three

methods used in this study, only the Coartis method has n

theoretical framework wtich can explain this nattern.

t may oe noted that the only scare fur removed from

the theoretical line descrio ea by the Courtis equation was

the test resalt at 1&5 months which fell well below he bre-

dictigna line. Uflre data sfififlfi that tLdJSggirl gyained 12 unnatts

ruentq]_:mge frnun 132 unwiths (n‘rafie in) 13s v.3ntts; llrmonths

mental age from 135 months of age to luf months; and 27 months

mental age from 145 months of age to 151 months. Dhus, it

could oe argued that the four-month gain in mental are be-

13188:") 13o and 145 months of age is very low in View of the
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rest Of the data, and Lhdt the theoret1011 line represents

a truer“ picture. The Heinis QQQitiofl for Case IE is not

able 1:4» COpe with the change of rate shown by this individual

as well]. as does the Coirtis CQHQtiOfl. If this individual

maintriiuis the sane rapid rate, even for a short period of

time, tzhs Heinis equition will show increasing error.

'Using mean I.Q. as rite, points out clearly the change

inr“at;e Iihich 1F is showing, with the first folr noints be-

low ‘tFVe: tLeoreticnl line, and the list Foxr toints doove.

T119 consistency of the T>'ltt€1”’l wofld seen to timbre the concept

0f 11 (Scnnfiriit 1.5 difficmlt to defend.

Case 23M is Wfl exwmple o? 1 boy shoviir on errvtic

tern. He was given a totdl o? ten intellirence tests.1.

“qq C31 tires CMMTISlOflS his rvartal one felJ.1Melow the n \
D

ntwl

()0

‘fi3¥ (Dotwined on tie Frevious testin"r Children showinfi SIGN

'3 5 . ‘ o w ' *1

”lrflilalxrirwtterns vuiibi seen tC>rN?;fUOl s nyects fnr"l tire\I Hot .L V]

P“? '1' . v

' e iTCG work.

In 23h it Cdn be seen that the Heinis eqa tion used

u not b lwnce the errors ddove and below the theoretiuwl

of growth. A stxd; of the Hentql Growth Units used in

'9 LPersonil Constmnt s ous thdt in do erratic pattern, low

(Jress wt in early age will iufluence tte mean more than low

3+3es at u later use. To illustrlte soecificnlly, if an

n? ividnsl hws :1 mental. of‘ five 'dt =1 Ci.I‘<)"’21)1C).."710-’11Hg“

~"ix years, the rwtio in mental growth units is 254/228,

‘3 I.C. of .3900. If the Same individlnl “is n mentdl age

ten at 11 ca.ronolc,§:,icnl 215:9. of twelve years, the ratio
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woobi be :358/333, or a P.C. of .9302.

TH:us, in tus Heinis Personal Constqnt, if the ratio

oetweezi nentfil uni chronological age is lsss th1 one, and

coast 1r1t , ta? FhCI.‘Hill imuyruass vdnjv-aga. If the IV1tiO

betws:=r1 ..sntnl qnl chronological age is nors than on: out

rsnniris constant, P.C. will decrstse with age.

xklthoqgt lsss cleir-cut than in 1F, 23H olso shows n

Chqnfif* in rats from the first to the ssc»nd oyols, It mqy

.
.
a

F>8 fi¢>“eed thit tbs mean 1.4. for tin first dive nsnsnrss of

13 ‘- - - ‘ v ‘4 v r‘ - 9 ~ ’ .

1~v93¥12L_sncs sVPrngs J7, nhils tbs {verdgs »? the lwst five

I.;."§ 8 "vii .H
.

The graph of the line described by the mesa I.w. com-

7Yh39fi. with tis notisl isdsarss also shows more deviation above

toe ]_ine than below the line, although the difference is much

less than on tin“- sir-{p}: of tns Personal COI.'1f§t'1(.lt. In the

Urocfiriure of averaging I.Q.'s, 13 in nvsrafiinfi P3P503dl Con—

Starltés, soures at an early axe may be given a slightly heavier

u, in terms of number of months deviation from the main

For example, if in individadl had an 1.4. of 90 it

“ JVEHrs J: age and an I.w. of 110 wt twslva years of qgs,

uuean I.%. would bs 100. Howsvsr, n grnhh of tne actual

1.11:: 1 fi ., 0 1 , ’. .1 . .

1”arse: dguiist the mean line UOJlfi su»u 1H error of seven

$10 1 t IL

.
5
7

-S oslow 34? noon line at six years 1nd Fourtssn ”ontt

QDOV‘t the msnn line at twelve vsqrs. Note ttdt in tts ex—

givsn, ttP amount of srror per unit tit:n is sqnwlly

L'led uUM)ve 'uri belumz his nssu1 line.

7

Case 32? shows rabid montwl growth daring the first
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cycle, but in early sscond cycle maximum which the Coxrtis

. c . o 7 (a 1 I vq1-, i “q: . WjYHAC‘ f- ‘ ,’ mél‘la

ee(_1._,1..1tion predicts to be (m. in s C re, ”terms a .o o

ccnistiant I.&. ttnn do most of the cases, since on the nine

tesst:s administers}, the high I.Q. was 113 enfl the low I.=

w’qs 102. However, attention shoxld be yiven to tte toqr

«ventral --.,~;:e sc' res FiClllf‘v'ef‘l beta-men 11+va wonths of rage 'mcl 157

, l ' / ‘ , '

morltskms. Tnese scores were 152 mOUtLS, lol mOfltLS, 160 Months,
..M.

"mi-n“- .

fflvi 113 months. Duns, on four tegts COVgpiqy , pgriofi fin

more *‘Eiim :2 year, ‘il!’;Q:‘:t no "l”.‘fltill .{f'lizi was

~ 0 O O W g

to LI‘t219 equation for this case indicates a "econr cycle maxi— .

nuns cxf 175 nontus, which will mein thwt this inflividuil w.  |
.
.
h

l
.
4

}
.
_
J

h
:

.

8001’! :fifillli-lw 1.1).

Case jofi‘lnus two HMHHJal age scores winjfliifiall below

- Escores 3f greceding tests, although the COlPtlS equation

18 ‘1k319 to fisscribe the rest of the growtt fattern very

aCOzll”fit€lI. The C01rtis egnwtion fiescrihes the first cycle

‘8 .Ewelativelv slow, with w very rnnii seconi cycle. 01 both

dse iieiqis equation an} the 1.4. etnwtion, the error is

b“]¥3?10e& filmost e;islly above find below the line. Agein,

‘ <3tinnge in rote is ooafirmpfl by the average Uf-the first

0

‘1V‘3 II.Q.'s which averwfie 11M cooofirvd with the lost I.Q.'s

w' '
"

n 1C ‘] vI'EVJLDP'v-15;H 132 o

5
3

P1 some sitqwtion is *veq more flrnstically ill~strnte8

-,‘u,'i case n tiny stows shirextremely Iwnrvl second

. L-Le 1.1. 1""z'l);.‘? for 13:31.0 c'ftse is 35 roints, e'r'i there

is -. ,

k ‘ZLS?)‘eiiLle_rnnge in tpe Personal C>nstants obtained on

“iifferent tests. As before, the change in rote is shown
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CONCLUSIONS AND IMPLICKTIONS FOR FURTHER RESEAQCH

ONCL IS I 0'31 SC
}

I.

Two major conclisio s are apparent from the qnlesis

cm"the data: (1) multi—cycle eqiwtinns derived by using the

CRDHI’ClS tcchniqis were significnntly sucarior to tha other

tz-z. matLos‘zs of‘ describing; "12:11:71.1 growth; 11177., (2) the error

dEI‘ifiled by using the mean Parsonil Constint ts rate and by

\AS 1 11 '{__. mean I.Q. as rwto showed 1 s rniiicwit increase at

'K

these two outcom s miy 3ef
l
)

E
7
)

C ;
‘
)

“
‘
3

C
.

’
1Oldffl‘ a“? lsvels. Bhs r.'

fo-xafi in the fuct that milti-cycls sqlatioqs h1vs 1 iiffsrsnt

affix rnore accurate theoretical basis than the theor/ underlying

the JPsrsonwl Constant or tLo Intelligence Quotient.

Both tbs usinis Personal Constvnt find tbs Intelligence

Quotilent are bisoi on thase two qss1mptions: (1) that thare

is ‘1 flins of normal mantql ”rowth which can fiesoribs the

aver-3,59 person from. birth to maturity; 71ml, (2) that .71 (jivsn

indeV’iduql's mental growth inn be -est describe} by 1 ratio

0 ' . l v a 1

f ' 1.3 mentql growtn to the line CI HV4P138 mrowtn.

A multi-cycle concert, on the ot1er hnnl, implies

th‘it . . 1 .. - 1 .. 1 .61 .. 1 .
'm izfl Mid-1'11 s 5-.ro'1s1't1) cannot on. assoriosi tag-r any one

11"}; fl

“ ? or carva :rom birth to notarity, nnfl that the indiVidual's

h

.va: - - ,

t@rn will Change at flifferent growth stwg:s. Sincs tnis

1)‘1t ‘ V o "\

14“rn of Change may iiflcr in sevsrwl ways in terms of i

use} . . ‘ . . '

czlific indiVdefll, than no ratio ostwssn 9 lino of wvsragss

q. “(1

1“

v1 line derived for an individual qu truly flescribs growth.
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While the Psrsonal Constwnt nnl the Intelligence

Quoticnt consiier rats as the only variable in the mental

{mouth of individuals, the multi-cycle theory consiicrs two

m”@r parameters of growth. One of these is incipiency or

Stfirting noint. While the I.Q. anl thé P.C. nssgme thwt

grwnvth stwrts from zero and proceeds it w coastwnt rats, the

rhlltsi-cycls conccpt ussumss tnit rate may CHQng in a new f_fi?“‘

csnolug and that one factor in plotting this new cycle will be

thee incipiency. Thus, 3 child who grows rqoidly flaring the

II

fir~siz 0v 3: may Fave a high stnrting point misc he enters a y

 03%; :zycla. If his rote slows down in tho new cycle then he

wilflL show a filling I.Q.

Stifieo of physical growth tivc shown the possibility

Of' a chls brook obiat the time tint most chiliren enter

SChCDOl. Since Host stidiss bqsnfi on longituninsl data stirt

rFt~3¢ the Chi‘fl is slrssoy in school, tron the initiol score

Obtgiismsi for tre child may be hassd on n Giffsrent starting

boiflt in terms of tbs growth pattern is will follow for the

”53t7 fsu yewrs than rero.

3 tVTfPC l/lto C(nnrirorrytion~

Anottcr chtc by the Cnirtis

". C
. ~ C o 9 -\ ' . ‘h '. I

’h [1 1,19 15‘: t‘. -=3 {T121 1:'::1:;1 LL; :‘LlC'u 131:? 133 i\’ 151 1.1711 iS BrOWj-‘lé’f'

child with a low rots 1nd 1 low incipiency may reachU T
'0

a
l
l

{All Tiltii'gdlli} :.EI'OVix'lzé-‘i {E f;;ll;1t‘11ns his raltp for. fl 1011;;

igr 'erion of time. On the otiwr band, a chill with A

¢-~ rwte, NEH/‘¥?_jflild toward n 11» r ixinnm, whiciaix2tvill

3.

i u-. 1 ’ v

‘ét- in 2 start Mario} 01 time. By considering the three

o‘«\ -. 0'0 -: A n . , ,- -.r , 1‘ . - ~ .

zr-p:r: ale t‘-\ooar%31s GifllLJAJH--T‘itm, iicigvisrurg, :hid



W;-..3 -q:'-_g-—r



~“rim“111121], it 1::

Op 1'1

tr .

Oth pattern.

3.13 (it 1‘,"

a inCI‘EWSiHé: Io‘ao “S

C

possible to exvlain a f'

Tn

a nntnril function oi HA

Consideration should be given to the fact

allifl“ I.Q.‘(J

inlividual's

that data

I‘ Q
q

. O
0 '

b’Led on groip stanonrdized tests, Siva as tne data wnicn

to ix? free from errors.

scores Iotqnll

{Titsi

510 theoretic-11 :"rz-inet-Ionk

What) f=1Ch q #1tlation OCCJPEJ, ony of the method:

iesex~ioe toe finttrrn mo 1% Show error, althszqt t

18 '11Jnost cortainl

Since tho Hoinis

3 -
_£scz‘lb1mgawntwl

“.‘ v'. :T‘- W I'. :5. v

DLLdr§ntfi thlt hulfllS as:

.L.’ Li.

utzflil bus? I.

':l l V"- I‘ P “"-

ig‘J‘BS 01 bills 'u:

»firowth pattern—-a bittern in which

cnmned.the raw material for this stqdy, cannot be

For the oxrposs of this

expected

1— ‘..

sisidgr, .,Le

' T#-" , 47‘ ‘- mi- .

.g o nxalaed :.POJ TJ~3 ther P119 CCNl-

{W‘TTWlt‘l *rorth.

tviich can assimilate'qn

H"tql «g2 sooras ootiinefl

A

,. ,- .L‘.
‘lgrd‘c. Lu; ,

.9.;1;~3-1r'e

Personal

5' if? one ALT-1‘51.

, A . ~ ~‘-‘ a , o ‘ ‘ ¢-'-, ‘0

son: a: UL? dlvin,1 08
r

may b: consileral. One

Scoras no?

77 L?

nOW9VPr, unare is

erratic men—

ieval at W

equigr.

wssl to

!

Cunstnnt was found in this

so slightly more "1CCIT'1N'3'? timzl the mean Leg. in

1nd disni-

of th?

s in uiVOCfitinfi tne Personal Coqstfint

g. is bfisel.cm1 his opinion tht luv? I.Q.

"ifg kkflfifl%=n infiivifihrals is twuv large. ‘3? Ioiqts <)rt that

Y

‘g‘M-‘L "a a. , .

L‘\3L;rb Pln'r of a llrtfi

“15 be oolf twonty i-

ggru)&j; o1

10598, w 119 tho I.Q. rq

‘“3 fflryULIWfi/ be eifihty OP tore “Oidtfi- It 33

tile -

I9snanoql ConStants :fi‘ragnnvy) nf infliviflnfiln

Adults Celeetafi it ran—

ngé For the

trae that

will Show

:11
1 '

“(3h smaller range nuu‘zerionlly tmrm woulfl I.‘.l.'s fimuved

K9 true error

  

u
p
w
-

 





'6‘

rom the saws tests, Exit it mlst be refisrflwnwyi tilt the range

(:)"‘ a a ,

I 133/ Sgrifis .3; rnquglreflozlts nauericnlly is 'l ILTOdllCt '31 t1“?

#
3

Q.

It of menszzrsnaaqt 1189:”? nnge of ndalt height, for ex-

qmgl

‘ e, could be more nan doubled numerically simply by using

Oflfltimete's rather than inchss is the znit Of measure.

The Personal Constant can no consiflsrsfl to be 1 rs—

fitr*?fi¥1t over the 1.1. in tLfl sense that it actually sttsmrts

to Flesscribs s cnrvs of mental nrowtt which is qssnmsfl to be I

"‘ 'A ' v~ -\ . c ,. “ ' ‘ ' ' . ~ I \ ‘ .

hue ‘Fvattern which w~ntil grouty ‘rtaally follows. AlVOCfitPS k

‘.

D . .
‘ . . w , . l". , . ‘- T .‘\ ‘ . J‘ y - - R I r , ’- - .~ ‘ 4 - 0n , *0 n * ,O . ' ‘-

VL x CCL1:-diu i.%. 4;? J». rsxll; ffbdlflh tut. ,satil firgnt

 
t3 1 st-lith llu: wroccss, hit r,thr tLat an iuiividlul I

Will. fhllfltfiin a no stwit Titld to the msfin mentwl “routk A?

a _ a ‘ ' - ( ‘ L-‘ . ' 1" ., ’

W1, .Ufl‘on , 1w 1 07—4 th» 1 ~1rt \u .u.t .' o 5' zxnnt 3 . Lhns,

Ll

ansnt :rwt qn infiividlul wctuilly Si us

mlre :méntwl Ixywt! in tor s '4 *1 nerceqtigs cm‘izis nfiult

CQPfifiiity L§LH99Q zsro 131 five years of age thqn he doe. be—

the ages aJ tsn and fifteen years. In terms of 1.1.

a yesb's mental growth can as ’lsfinefi. as the :wsraps ivtcrensnt

:Fa,’ ‘ .— a '1 ’ v7 0 ‘ ‘ "\ ‘

‘ 1" 7:13.; .;:1~ yerzflr 13;) to». (us-3A by {1 large name-r of 3::0016

O *
5

m

‘ivsn or? takinj ths test. The situation is further

Corl‘ '

m33~13845i my

at

the fact tank the tfisks or tsst itsms used
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432 y = 155(.42762-<.76) y z 25(.¢r352—112.:7) 3.2 3<m»2

44L y = 133(.L«H""“—lr 23) y = 77(.61C202—75.07) 7.34

452 y = 142(.25100+14. 10) y = 102(.341070—1O4.18) 7.5

45M 3 = 132(. :2266+5. 21) y a 46(1.42200-170.06) 6.41

462 y = 172(.45406—10.99) y = 46(.94137-110.81) 5.21

48M y = 14o(.26222t+14.75) y = 36(1.26043-145.53) 2.06

49M y = 187(.47o26t—12.54) y = 100(1.26285-167.06) 7.6

50F J = 150(.49720t—4.93) y = 51(.36632—72.41) 4.2

594 y a 152(.32835t+.24) y = 54(.52757t-51.54) 4.4

51M y = l€9(.26647t+12.ul) y = 110(.64722t-7fl.87) 5.09

52F y = 151.(.33000t—32.25) y = 53(.60444t-63.19) 5.2

52m y = 152(.3116o+13.56) y = 61(1.49733t—160.30) 2.5

53? y . 110(.42151t-6.66) y = 60(1.67125t—260.51) 7.57

553 y = 173(.690t—34.03) y = 66(1.1o240t—13u.21) 6.03

55M y = 145(.656oot-30.44) y = 61(1.o2500t-129.95) 5.23

58F y = 16o(.17383+18.21) y = 55(.79250t-w1.22) 5.61

5‘3 y = l73(.45068—19.821) y = 36(1.1409o-155.65) 7.41
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