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- . POREWORD

3 . s - i B ’ . .
- PR . s “ ‘ .

The task group report presented in the followipé pages is ..

. one of a serles prepared by'emineng'psychologists &ﬁo have served o
as consultants 1n the U, S. Office.of Educatlon sponsored grant

study to canduct™ ‘a Cr1t1ca1 Appra1sa1 of the Personallty-Emotlons- ' e

: '~~Mot1vat10n Domaln. The study vas planned with the advice of an

.5adv1sory’comm1ttee including Professors Raymond B. Cattell and
'JJ. McV,- Hunt (Univer31ty of Illinois), Donald Y. MacK1nnon (Unlvec—
sity of. Callfornla, Berkeley), {larren T. Norman. (Un1vers1ty of
. _ Mlchlgan), and Dr. .Robert H. Beezer (USOE) and fbllows a toplcal s
outline 1ncluded as an "appendix to the present report. In order

to achieve the goal of 1dent1fy1ng important problems and areas for ) i\

A} ¥

new research and methodologlcél issues related to them, an apprbaeh

. .

was followed 1n which leading 1nvestzgators in SpEClallzed areas ,

Ciwere enlisted as members of task groups and asked_to reflect on

g their currént'knowledge of ongoing research and %o identify the re-

/

search needs in thelr respective areas., The general plan is to

)publlsh these reports as a collectzon w1th anteq’ation contribut¥ ‘
', \‘ i *

by the ed1tors. It is hoped that these reports W1ll prove to be !

raluable to research s01ent1sts and administrators.

.
- ’ , >

‘lﬂ . d@' : S« B, Sells, Ph.D. )
- Robert- G. Demaree, Ph.D. o
v 'Responsible Investlgators o
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1404 - The Genes and Environment in Human Psychological g

Developiient: Perspectives from Behavior Genetics N ) )
- - " Task Group Chairman o *
) : . o .
S John C. Loehlin o A

University of Texas-

In the present section, three experts look at three.asoects
of psychological development from the general viehpoinﬁiof behavior

genetics. It is not my purpose in this.introduction to second<

t "\ . - [ 3

guess what they are'aboutjto say: they wiil speak for thems ves

in due course. Rather, I shou;d like to attempt two thingg. “The
first is to set these essays in a general context of strateégy in
. . . / . .

osychological research., And the éecond f%\to draw attention to \
) . . 1

several common themes which run through tﬁé@. : ’
Let me begin-by stating tnree principlee nidely %greed upon

by contemporary behav1or geneticlsts (and by a good ﬁany other

psychologists and'blologlsts, for that matter) \\ ' '

Principle 1, ,In order to undenstand the charactéristic | . o0

€

¢ responses of rndiv!luals to their environments, one is well advised

—

to take their genes into account, = I .:. o

LI [

— Principle 2. In order to understand the characteristic ’

responses of individuals to their envfronments} ohe is well advised

to take their prior history of environmental iriputs into account,

L

Principle 3. Principles 1 and 2 are inherently more powerful
BRI -

taken jointly than taken separately. ",
. ) . . . R

Huach of. tradltional research»ln psychology can be seen as an

*

elaborate“development of Prlnclple 2. Much of the early effort of .

behandr genetics was a countervalllng attempt to document the

-

. .
' .
- . . ~ . . - . . N
v
B ., . . . .
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> - Loehlin , ' . . , L 2

. \ , _ .
validity of PrintipYe 1. .Uork along the separate lines of

. iy, ' . .
Principles 1 and 2 continues to’ be pursued vigorously and pro-

Jductively--as well as it should: there is much to beﬁsarg for

the methodological dictum of d1v1de and conquer. But.quite broadly -
- . ’ 4 ‘('
. in word, and increasingly often in deed, the ultimate supremacy

. 4 o
of Principle 3 is being acknowledged. b '
e ' < ’ - ’
"The ‘three authors of the present section .each inspects from

- -
- . N * . - *

a modern behavior-genetic viéwpoint recent and prospective trends

. 3 . - N .

. .in a substantive psychologlcal area. Vandenberg looks at cogni-

s

tive development; Scarr at ngrdhl personality developmentf.horn
' . ¢

at psychopathology. ' S \

Perhaps the most strlkang concordance in what they see is’ AS
2

reflected in .a unanimous cry for better measurement techniques.
-~ Vandenberg 7ocuments shocklng blind spots in the comparatively

well—studled realm of cognltlve measurement, Scarr finds measure-
4

ment 11m1tatlons to be a major stumbling=block to progrpss in °
research in personallty developrent; Horn sees the problem of
dlagnosis as a central issue in- genet1c research in psychopathology.
. The latter two authors note the potentlal for profitable feedback

from behav1or~genet1c studles in sharpenlng the deflnltlon of the

IS
Y

tralts we are measur;ng. . :

)
‘

A second common focus of the threec essays is a stress on

’ diversity of research methods. . Gone is the day wheh a human ) '

behavior-genetic study was almost by deflnltion the comparlson

of a small group of M2 and a small group of D2 twins, While all

13

three authors feel twin studies continue to have an important place,

they urge 1ncreased emphasls on the vigorous' pursuit of a varlety

»

Q . N ' \ - )




Loehlin : L o) 3

of alternative designs as, well: idoption otudies,'fem;iy studies,

half-sibling stﬁélééf cross-racjal or qatiohal studies, drug- .

resbonee or biochemicdi studies, studies of eerly development, and
“others. T : o , —_—

A third communality of'the three writers {s in a concern

t

with enveronmental varlables, partlcularly of a. socio-cultural or

o

interpersonal klnd Vandenberg dlscusses the problems of adequate

and objective.measures of the social and psychological environment;

!

Scarr emphasizes intrafamily interactéons; Horn ‘stresse§ the impor-
: . ; J ‘

tance of explor;ng the environmental fdctors determining why a
given genotyper*in one of a pair of MZ twins may lead to schizo=
. phrenia while in the otherr twin it does not.,

h . . o

Flnally, wh;le the three authors differ in their degrees of

optlmlsm concernlng the prospects for immediate large-scale pro-

-

-

gress 1n thelr areas, all agree that: (1) there are basic social

and sc1entific problems crying for solutioh; (2) methods exist

that offér promise of progress; and (3) the methods ought to be

. applied to the problems.. o » ¢
Wt . . . . ] C‘ .
D It is hard to argue with this verdict. : G- T
' ~
— i
“?\‘»
Ql, ’
LY
/s » [N
o,
A Y . »
Vo
- Sy e
t * K !
. ‘ . )

‘
J L -
. .
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_ g . } -, ., . ye
’ . ' . . R
The Future of Human Behavior Genetlcs ‘with Speclal Reference "

" to the Cenes and the Env1ronment in Cognltlve Development.

. . c
-
Al ’ . P - —_— . Q
' . .

s. &. Vandenberg T _— .
University of Colprado. S | \
N '%,\ . o . : . N , ", . - .

In trying ¢0 guess what the future of behav1or genetlcs is - -

~

f

901ng to be, 1t is well to keep in mlnd that the modt conv1nc1ng -

’ . k3

prophets are those who are 1n a posltlon to«1nfluence the course X

of events. Slnce hlstory does to some extent repeat itself, know- B
) " *
ledge of the past *alsp helps. Unp%edlctable serend1p1ty has led -

',. to major breakthroughs but«the ablllty to explolt such events has . A

Stlll depended on conslderable knowledge of the ex1st1nq science,

s »°

In what ﬁollows a distinction will be mape first of &ll between !
what is likely to happen and secondly what should happen, in-terms

‘of résearch that .is ,'central® to behavior genetics, and thirdly, .
more "peripheral' or ”anclllary? research thdt is néeded. "In all
of this the emphasis will be the'typifal pragmatic one of much

¢ of modern psychology on techniques and empirical facts. In the

fourth and fifth parts, sone“more theoretical apprqaches will be = ..
suggested. Einally! in.an appenqhx; a test'battery will bé sug-' - .
gested. ’ i_' ‘." . 1' - LY .

) T . . i ‘ - . © i «

Part I. Most Likely Future .Research:’
/

-

. . \ - ’ . 4
. . . .

. ‘ . * > )
- It is.rather a sure bet to predict that there will be moxe B -
reports of twip studies using a1l kinds of varlables; ln,general
. ., . N ,
such studi'es will not add another {ota to our fundamental under- .

standing, unless by chance or exceptional brllD@noc the authors -

‘-

drgcover some variable controlled primarily by a slngle gene or .

. ! . : r” 1” . ‘ . . ’




Vandenbgrd ~ a ,

. ) . . [
, .

demonstratlng soﬁe bther truly 1ns1ght—prov1d1ng d1scont1nu;ty.

To be o£ any use at all such studies should at least 1nc1ude a,

.

sufficlent number of aballty, personality or perceptual var-~
1ables to permlt a mean1ngfu1 multlvarlate analys1s, SO that”
" a contrlbutlon can _be made to the unr?solved questlon whether

"or not there is an, 1mportant/general hered1tag\ component or L 8

v © -

whether there are a number of equally important 1ndependent

L]
¢ »

S hered1tary components in cognltlon. Such stud1es can also help -

-

|

" to contribute to an unﬁerstandlng of the prec1se phehotyplc

nature of the cogn1t1ve processes to wh1ch these heredltary

’ °

Cy
. . components may makéj?mpprtant contributions, based{on estimates
’ 3 \ / - Lo
.of. tenetic gorrelations. . . e L ’
4 < .‘_| ¢
n It is.a dlscouraglng thought that, ‘in a way, tuch of the .

*,

work" done By ab111ty factor analyses will- hgki.to be repeated,
r- b .

with twins and in pérent—offsprlng studles.

The second safe bet, is' that thete will be new parent- i
/ !
offspring studies. Because there have been few of these wh1ch

L

used measures of spec1al or “prlmary mental" ab111t1es, these’

- wlll be of some use buo aga1n such stud1es would ‘contribute

[ ' \

a lot more if they had a multivariate character. S
[

A very worthwhlle contr1butlon can be made by comblnlng the
!

- twin study method-with the. parent-offspring method. Elston &
' Gottesman (19%8) have provided a method for obtaining refined

4
her1tab111ty estimates from such data.-‘ ’
Without add1tiona1 effort such studies can also provide

data for a study of adsortative mating. There is . no information.

- V/"\'. o




~ "‘ ) * ¢
‘Vandenberg | | _ A
' abdht assortatlve mLtlng for more modern, narrower and prec1se' SR

2 RS

conceptlons of speC1al or "prlnary sahilltles. Inc1den 1 to

L S L

* such wqu 1t would be 1nterest1ng ta\know how several of these . !
|
]

5 abilities are dlstrlbuteu in both_sexes it varlqus (mlddle)
AT ‘ -~ .A‘ N o

" gges. Other than in one study from Holland, there is no such,
data. ‘Lven soc1oeconon1c dlstrlbutlons o% these ablllths are

poorly studled (Verhage, 1964). vod

1

~ In all the precedlng and followxnd\kemarks 1t should be .

noted thatatwo parallel studies 'in rather ulfferent settlngs

-

. ' (or even different countrles) would provlde much more’ than tw1ce"
. Cowy ! ) « Y

the information. Perhaps UNESCO awuld coordinate multi= ‘

-

" ‘ hatlonal pro;ects of this type. t

. The, thlrd and f1nal safe. bet is that there w1ll be more

stud:.es of the psychological concomm.tant?of diagnosed- genetlc

&
d

anomalles, both, slngle gene substitions and aneup101d1es. v

Whlle these w1ll be’ 1nterest1ng in themselves, useoof a common

-
-

set of psxchologlcal variables that w1ll permlt comparlsons

.across studies is to be vetommended. ‘Iq\\» appendlx at the

- P Y

"end of this report an’ effért will be made to. suggest some of ,

.

.thése reference wariables. . . A

« Part TI. Research That Is Somewhat/Less Llhely But Which

\Should Be Encouraged-‘* NI . :
I * \ , * *

'~

N
The multlpllcative value of multlvariate methods has

3

@

‘oalready been indicated. Other models w&ll now be outlined, 1i

\

but before doing so; a plea w1ll be made for” cooperatlve T .\'

researgh.l'ln somé’studies of rare genetjc diseases it has




%

the performance

. \
- - -

Véndenberg ot !

become a faixly commén-practibe to combine data-on,patients

-

seen in ‘a number of locations or even for investigators to

’adoptfa common set of diagnostic procedures in order to obtain,

y

. @ sufficient number of probands @pr @,meanlngﬁ?l ana1y51s.

' Behav1or genet1c1sts w111 have to find a wayv to_do the same

thing: ' either-a numbex of them w111 have to do cooperatlve

1
] -

studles or they w111 have ~ to find ways of féportlng on a small

number of cases-in sufficient detail to pefmrt-futqre inte~’

-
o

gration ofha number of such reports.- ' . B )

a good example Qf wyhat can‘%e accompllshed 1n this way is
the summary by Moor (1967) of thg qfﬁsctAOn.the bal IQ of
various types of Séf_?neuploﬁdés.from which I ha c0pstructed"

the’graph shown iy ‘Figure 1. '_ . ‘ - “ - e

If the indivfdual ihvestigators from which, these: gases .

I
-y -

f parents and sibs on these measures, an
W . 4 ' 7

[y

even more informative analysis could have been made.

- In a recent paper, Berman, J. L. & Robin Fard,f(l970)

performed a stud§ in which they.predicted by a mulfiple regress=- ..

ion -equation the intelligence of children affected withPKU

froﬁ IQ measures of parents and siys. Then therelated

1o
» tuaa

[ ' )
the difference between the predicted and observed IQ to
blood phenylalanine levels. , o B

Practical appliéaﬁion of Ray Cattell's ingenious MAV%'

method (1953, 1960,%see also Loehlin, 1965) Which’callé for

inﬁérmation about unrélated children raised in the same home,

. ’
. .
¢ i
v N ) - f
«

a ) /




' oratory'seryicgs by airmail and computer facilities. The

',Vandenberg S C C ‘ 5%

‘ ¥

twins reared 4part and other unisual situations, or the more

. - <t \
conventionak'method of family studies involving more than two
generations of interrelated nuclear families will also. _
require such cooperation.°Sti11 other examples are furnished

by studies of -the rarer types of ancuploidies such as XYY and

. We needed more studies of adoped children and those in A

' more detail than the one of Skodak-anh‘Skeels (1945), further

ahalyzed by Honzik (1957). Whil& social agencies may be resis-

tant to a singie-investigator mounting a frontal attack, per-

i haps a more persOnalized search for szngleLcases by a number

8of 1nd1v1dua1 behavior geneticis w111 encounter less
, /\' (3va .
:-'organized resistance. Similarly we need studies of children .

. »

born to parents who were married more than once, Again, an

accumulation of cases by a number of separate investigators
4
may be feasihle. Perhaps a central organization could be set

up to facilitate and coordinate such research.
n .

Because there are after all only 23 chromosomes in man,

the time has come to start routine searchinq,for linkage

Between continuous variables and bloodgroups or’ ¢ther single

gene markers. To make this more practical there&may also have

to besae€ntral facility which would prov1de serology lab-

s ¥y

basic prinCiples hame been worked out and several computer

’

Q {

>




Vandenbarg

programs for this purpose'are,now available.from Bock; Elston & - "
., -
Haseman; Mi; Renwick and others.! .o . R \
The method of co-twin control studies, which permits study .
{ - - , N

of the influence.of specific environment on a constant genotype,
(] \- ’

seems to have«been completely abandoned. Even relatlvely.small

o
e

efforts, say with 10 to 15 pairs of 1dent1cal tw1ns¢ would be very
1nformat1ve. At best the twins ‘'would attend a spec1a1 nursery or

klndergarten in whlch for example, one. Of each pair was\given ’
. \ AN e A

w _ number games and the other pre-readlng games. Vandenberg explared
\

"~ this approach durlng one summer in Lou1sv111e and found 1twgu1te .
fea51ole. ‘ ' - ot | o ~‘////j$>?</
Part III, Needéd Ancillary Research: . T Yy

A _ ' : : CoL .

i' - Me now come _to the le:\\central resedrch needed to avold much

[y
%

¢

- 1nconclu51ve research’w1th door meﬁzzééi As in all sc1ences7 - ~?f

‘ )
; f
j r— ’

_improvement in techniques should not be seen as merely tedlous_ -

"development rather than research" orlented efforts. Human hehavior

™~ . -

genetics has no monopoly in haV1ng‘¥o rely on the available tests.

-

Unfortunately we seem to be golng through a period in which work -
- on such problens is regarded as second rate, hardly worth the. ;
- / 4

efforts of ambitious sc1ent1sts. It is time to\call a halt to the

2

furthering of research dependlng on poorly developed, ad hoc measur-

‘ing teohnlgges, Thg lhope for quick solut;%ns binnstruments created

lInformatlon about these: programs can be obtalned from the
authors: D. R. Bock, School of Education, Unlversity of Chicago;
R. C. Elston, Department of Statistics, University of North °
Carolina; P, M. Mi, Department of Genetics, University of Hawaii

. B
. »
X : . . .
. .
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for @ single study is somctimes fostered by a contemptuous attitude

toward the sémcwhat less glamoroué’efforts of improving existing '
tests. Factor analysis has been onec very potent tcchﬁith in such v

efforts. Unfortunately it has rarcly used'outsidc,ds}teg;a.- While

conventional qufq; analysis cantinues to clarify- the relationship .

’*bétJ;én the many ab;liéy measu{és, ther¢ remain mé;y'unresolVed v
quéstions, paftly beCapse of f@s?;elian c on éiopp_gdministered ' - ‘
tests. A fow exaﬁples wifl.suffice o] mo&strate this. . é

~

K

in the performance pn ¢h§'§ubtesq§ of the .threc Wechsler batteries,

;

3 \ " N .
-although the stud;ﬁ/e,s" bhen (1957, '1959), and by Saunders (1959) .
v S ! "' . ’

f [N 4

\
« 1. e still do not understand well ‘the processes required -
’ . ‘
|
" have given us some X }

oad outlines; Larger studies are needed in | .
. v ~ .
A . [ - . . . . ]
‘\ptests as, well as a carcfully chosen set of
’ -

which tQ? Wechsler
faéiorially‘;elqiively "pure"” tests are administeréd.\.'

2. We have 6n1y glimmerings of/understanding about, the-

relat;pnship-of success on the PiZgetian tasks and;ﬁheap aséo@}ated i
fgéqgés to convpngiqnal psychometiric mcaéur?s. Again,§§g?e begin-
nings have becn.ﬁaéc bu£ muéh re work is neeaed, if ﬁéggible on
;ubstantiall§ lqrgéf samples’ without sacrificing the ?cl@ﬁicaf"
§uqlity of such id&estiéations.-, "~ | _ ‘ '\):

. ;%&}f Research on the'development of‘lanquagc will someday ha&e .-J
RO .té be ;%tggraped with,thc mgasuremcnf of intelligcnoe in young ’ '4

children. [ . ) -. o

N

" 4. The reldtion between individual performance on various

0 Kl

types of lecarning tasks and psychometric ability measures has .i
r - . |

|

- received little Pttention although a few promising studies exist. ., .

oL .
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The flip side, as disk Jockeys say, of genetics, is envrron;>
mental influences. The asscssnent of environmental factors influ~

‘ . . /
1\

enc1ng cogn1t1Vc gactors is a vory difficult task that’ has perhaps

L

-

|
; . too often been left to SOClOlOgLBtS, because it is not easiry
| ' '

f \ ;
\ brought under cxoerimental control. The result is~that therg are
’ ' .

many vague gcnerai statements but littlc hard knowledge. Perhaps

. the broad outlines of how such an dsséssment should proceed can be
%

indicated, but little progress in refining these ideas has b ’
. ' . “ I3 A ~
made since Barbara Burks! 1928 paber, except for the very«féi:f—"

¢ K
.grained analyses by scientists studying infantile perception of

|

.pattenncd versus non-patterned'stimuli, or the more "impressionistid
‘formulations by cultural anthropologists. ' . ‘e

Considering past efforts, some requiremcnts can be ip801flcd- °

- N 3

Env:ronmenta!’assessment needs to take irito’ account several

t
* v "

. .levels or types of information: ! .« .

.. ”‘ 1. Socioeconomic status. Warner's tripiet“-occupation,
s ¢
education and type of home st111 provides a good méasure and up

»

to date revisions-are available (Reiss, 19615 . " . -

d 2. -Size and composition of .the family, plus ordinal position
‘of a given child. These easily ohtained data may npt add much
over ahd,above'that obtained from thé first category except for,

. within family variance. o o ';
. . e Psycholoqical atmosphere , in home: :

a. As in@icated by more objective items su

s ‘ [} .’

\
g
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b. Hore "psychoLpgical“ attributes that are more difficult

to assess: Parental attitudes, expectations for the child's

career and type of disciplinary control. Parent question-
naires may give mainly their perception‘of the currently
e fashionable child rearing practice. Some shrewd inter-
viewers can do faitly well in getting below this surface .
impression. Some teachers may also be able to provide

\ .
useful data.. v ' . “

k»- ‘A
Part IV, Wlthln and Between Ethnic Group Comparlsons- ’

For theoretlcal reasons we need to study cognition cross- “

ih cult a41y, ifwwe are to arrive at blologlcally relevant generali-
v 7,- . .
zatlons about the s ecies. ) .
p iiz‘i&\ i . L.

It s mny consldered opinion that attempts to estlmate heri-,

>

* tabilities in éggrlcan Negroes and/pr Chy anos 'will be qulte

L4

1nfqrmat1ve about hpred1ty~onv1ronment 1nteractlons and w111 tend,
l

to show that'henltabllltf'estlmates on whites oannot serve- as the’

basis for inferences about racial differences in abiiity. While

-

this point should be obvious, it apparently is not widely under-
. 3

t

stood and may nced many more experimental demonstrations than the
one small study of Vandenberg (1970) s C

If at this tlne 1t seems mqke expedient for political reason$’

-

not to do such studa.es on Negroj in the continental United State§

they could be done, ptrhaps also at 1ess expense, on other etho}c

groups in Hawaii; or in Puerto Rico or'Alaska; or even in Brazil.

* There has been some talk about assignment of an index of white

gene admixture to each of a number of Negfoes'in a study, using.

rJ

.

3
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gepe freguencies of ancestral African and white groups to arrive N

at the prqhaﬁility that a given allele is pof whi te ancestry and

weighting a number of these alleles to obtain for each person a
total value (in the naturc of 4 proportion of white gene$ in the

. . R *
\total genome). This value can then be correlated with ability test”

Scores.

. ¢
* ‘ ¢ o,
»

» Rgain I wouid not expect such a study to prov1dé s1mple results

wh%/ﬁ would glven comfort to elthér racists or over-cager equali-

o

tarians, If s&in qolor and socioeconopic status werc also measured,
- . . . ) : ’
. I would predict large interaction and wovariance effects that may.

P well dutweigh additive genetic variande, L ,
1 . . . . -
N . ~ ' ' - )
* Part V. Need for "Basic" Theoretical Formulization: Yo

. v ’

e " E
oy I\ . ! . i g
-,

.
- t s
L) i.

’

T

+  +On a much more theoretlcal Jevel, WQ are lacklng well worked .

out_approaches to the structure of populatlons with respect to E
] ability measures. While there are some farge bodies of datd that

] - . v M

-

“ are‘felevant, most of these were collected without benefit of

modern ideas about gene poels with restrictions on gehe flow
- %

.,between these pools; except .for social mobility tied to highly

. visible, uniquely human attributes signalled by odtstanéing~school
&

gradeS° great beauty or soc1alﬁnarm and*tﬁ:ceptlonal ,athlet‘:lc or

a

artistic glfts. Purely theoretical work and computer modellng may
?p to, advance our understanding of the very compl'ex‘multidimen- :
\ ‘aonal processes governlng the changing dlstrlbutlons of genes | ¢
influen¥ing psychological varlables. It shodld be understood that
few indi duals havé adequate backgrounds for undcrtaklng worthwhile

‘ ' A : - P27 ol

0

v,
3
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. L4 . ’ - .
work in this*»arfea. An evolutionary perspective would have to be :

Y

formulated in which the bersonal motives of many individuals who
.- ‘ +

mate and reproduce and thc often unintentional but sometimes scrious

ccological conscquences of industrialization and continued expansion

of human populations are interacting in subtle ways.

\\séuch theorices may soon be needed to justify agcisipns related
to curta%}meﬁt of ruproduction or cconomic penalties for producing
retarded ,children, since various organixations arovfirging legQ},

measures .to curb the population explosion. '
: A .

1y
.
.
~
.
-
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‘APPEADIX 1, Suqqestlons for 9core data to be collected in coopera—
tive studles. *
' \ o S
— L - N ~ - ‘l

Karyotypes ,» repeated several times or if this is notuposs;blef’

~

determination of Barr bodies. . ‘

Birthweight and datd on Subsequerit physical growth to be compared }
to standards. o ST s

— * — . ' .
Height of father, mother and sibsﬁk\ . -

Parental ages at birth of proband.

Fingerprimts and -palm prints. % .
General intelligence: IQ (Stanford Binet or Wechsler) plus similar .

measures of both parents. ‘ o T

. Social cbmpetenee: Vineland éoc;al maturity scale,

Patterning ef‘abilities:‘WecHsler subtests, bepter yet, “scores on

specjal tests of separate abilities such as PMA, Pacific Muitifapgor
v ] .

tééts,x(neyers, et al. 1962, 1964) or'some European test battery.

\Photos*&f probag@ repeated at fellow}ng visits. (perhaps somatotype) .

Sexual identity or gender role questionnaire and when techniques
{ - e - [
become available quantitative sex hormdne assay.

) ) * '

EE ;r«espeeially Kappa-waves. )

Teacher .ratings’ of eégressivenesg, popularity, ouggqingness or
. . . . S
sociability i“gompared to all the youngsters vou have known, how

do you think-x rates?").- . .
If proband is capable of it, a persbnaliﬁy'questionnaire.suCh as
RN ) . - -

’

the one by Porter and Cattell (1968).

“ . *

If more extenﬁlve ablllty testlng is desired, the E.T. S. kit of

4 v

. reference tests should be consulted (French, 1951, Frenchp et al.

.
L4
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Unanswered Questions on the Relationship of '

Genetics to liormal Personality Variatioén p
. ' » - ‘

X Sandra Scarr _ _ )
University of !innesota

\

. N . 3
In their review of the recent Iiteratére in behavior

. ) g
"genetics, Lindzey ?nd his colleagures (Lindzey et al. , 1971):, (

' nated the mediocre results of studies in the area of normal B -

personality developménf; *

~ ' ‘ -

' During the past five years the total
volume of available data on: the inher-
itance of normal human personality,

. interests, and..social behavior has .
: probably at least tripled. It would be
pleasant to say that this influx’' of new
data has settled conclusively most of the
. outstanding questions in the field.
, ) It would also be untrue. (p. 59) . j

The collective regearch efforis~of twenty or so major invest-

\

igators has resulted in the establishment of the\faét that | o

Mz twins are somewhat more similar than DZ twins at all ‘ages
on standard tests of personality. In the face of persistent

oqfél reinforcemenp theories to account for all oﬁjhuman '
personality‘develogment (é; 9., Miscgel, 1968) the establishment . -
of that fact is ﬁrébably worghwhile. But where do we go from .
“there? v . | | .

® Several different directions have been identified by .

//' Freedman (1968), Hirsch (1967), McClearn (1967), Mischel (1968) .

I

énd'éihers. Their advice is gﬁten contradictory and bears critical

’
.

,evar&atioh.'

. .
MNAY I
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An etholog1ca1 approach

]

' An ethologlcal approach to human development has been

.,\
Sngested to provive gu1de11nes to important varlables in H#man

behavior. BeH‘giors typical of many prlmatesr such as infant-

, mother attachments, social 51gnally1ng, and palr bondlng, gave

@

-

Q

'some version of the behavior and that natural selection has

spesles-spec1flc patterns of development. Indlvlduél dlfferences
L

in genotypes may produce 1nd1v1dua1 varlatlons on the basic
hom1n1d themes (Fyeeman, Lorlng and Martin, 1Q§\? Selectlon of

ethologlcally-lmportant varlables can assure the 1nvest1gator~"

thatﬂnearly all normal members of the species will demonstrate
. N hd

had a chance to favor some phenotypes pver others and to build

genotypic variances into the behav1on (Emlen, 1966) .

P . Atﬁbmpt;\to‘look at patterningLoﬁ development in social

attachment and related variables have been limited to three

stadies in my knowledge: Fréedman and Keller (1963) with a
\Ra,bf’

smafﬁaN- Wllson et al., as yet unreported from the Louigville
tW1n study, and my own efforts with Ph111p Salapatek in studylng

another small number of twins monthly for a year. For the

. .
moment I guess that the genetlc results will be modest foxr our

\ \

s-yet—unanalyzed data. For eome varlables such as fear of
strangers and contact-seeking behaviors, M2 twins seem to be
more . szmliar than DZ? s over the first 18 months of llfe. Much

of the vatiance, however, seems to arise between fam;lles 51nce

L3

both DZ's and M2Z's are.quite 51milar and the ratio of o2 /o?
WDZ WMZ

is. not statistically srqniﬁicant.

L "j ‘ \gt) - ‘ T

. . ' ’ *
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.The kind of analysis usually attempted in twin studies may have
limited payoff when applied to ethological studies. The;portiOninq

6f total variance into genetic and environmental, within- and '’

[

between-family componentsd does not take all of the transactional ;

.
v Rar
0

history of the child and his family into account. ~ To some (uhknown)

extent the child shapes his parents' behavior, which in turn alters
4]
his range of fesponses ‘to s1m11ar situations. le as investigators

have no control over genotyperenv1ronmenta1 covariation. At least :,

-

1n the normal range of family environments, parents tend to adjust

their behaviors to match the child's behavior. Most of this .covar=

iance’ ends up°on the environmental side of thé equation when much .

3

of it seems to be’génot?pe-dependent

’ Yo
' \

- »
4 . -

Perhaps we ne?d a new methodological approach to family studies, o

* .,

again borrowed from etology. The studgf&f parent behavior with MZ . . )
twins, DZ tw1ns, sibs aat the ‘same age) , and adopted children (at |
the same age) could be most 1nstruct1ve. Measures of differences
in parental responses to children in related and unrelated pairs

over time might'produce sQne useful data on feedback loops between

the child organism and his environment, What characteristics of

L}

chiila behavior evoke differential responses from parents, are there

*

" changes in parent perception and parent behavior over time that are

Y

related to changes in child behav1or, and so forth? The develop—

.

mental process as a function.of both genotypic and en ironmental N
contingencies-has hardly been touched.» .

Within the usual framework of fﬂﬁily studies, normal personality

. A
variation due to genetic variation seems lost in the tangle of )
g ' Lo

[ . ’ - 7

) 'y . ( .
v . - { L.
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behayloral plast1c1ty, envzronmental modlflcatlon through feedback"

* loops, and dlfferences in parental behavmor withip- and between-

3

\ families. I do not thlnk that selectlon of other variables w;thln
' the persoqallty domain w111 improve the mediocre results already
obtained, Only a more thorpugh ﬁhderstanding of organism-environ-=
ment, stimulus-fesponse_eeqeences will clerify the role of genotxpe
-ip personality deeelopment; -/ | : . ’ , N
Toward this goal, studies of personality resemblahce and trans- . |

*

action between parents &nd their natufal‘children (sibs and half-

sibs) and parents and adopted chlldren could be useful. .

'

» - » . /
Sex differences and.sexuality

e

,Behav;dr‘genetic studies of sex differences is another pro-

misiné area of investigation. It obviously makes a major difference
B : ’

‘only one or more than two sex chromosomes. Differences in behavier.

between the sexes, and between normal and anomalous persons, .are

|
|
|
|
|
|
in morphology to have an X rather than a Y chromosome, and to-have -
well-documented from an early age. But do we know what differences

in the degree of "masculinity"” and "femininity" are geneFically

determined? I think not.

)
e

» -

3 . e
Frombaé evolutionary view, males have probably been selected

over generations for assertiveness, hypersexuality, and courage in .
\ .

the face of physical threat. Femalee have probably been seleeted X
primarily for nurtufence and re%epgivity to Tales' sexuality.' To
what degree are manifestaﬁions of these characteristics ihherited?‘.
If males in a family are highly masculine on measures of assertiQe;

« . “
ness, etc., are their sisters more, or less, feminine? ARd vice

4 ! ?
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versa? Masculinity and femininity as sgxual identity, as outlined

above, should be carefully separated from degree of séxual drive

and choice of sex object, ‘which seem to me to be orthogonal variables,

Sex-object choice, as evidenced in homosexuality, h&s a small

9
behaVior genetic literature to support claims for inheritance.

Kallman (1952) and Heston and Shields (1968) reported provocative

¢ Ky

- results for male homosexuais. Can we extrapolate to the normal

range of behavior and account for individual differences in sex
LY . o

ohject choice? Studieg of the similarity in sibs' and adopted

children!s‘sex-object choices could be helpful. It would be

enlightening to chart sexual preferences of nales and ‘females reared

\

in the same home enVironnent but differing in genetic relatedness.,

¢ ~

Degree of sexual drive is also a variable amena‘le ‘to behavior
genetic studi. According to evolutionary theory, differences in
sexual drive should have congequences for reproéuction and selection.
The frequency and intensity of sexual behaviors would seem to be
valuable measures to collect on related and unrelated pairs reared
in the same home environnents. The selective advantages of high
sexual drive, if any, could also be studied by differential repre-
auctive performance in various populations. An ethologicpi»approach

A

to variable-selectiol could identify more “natuzol“ units of behavior

that have evolutionary consequences. N \

Tb molecular approach’ ‘

Another approach, suggested by lMicClearn (1967) is the selection

o

%

of more molecular behaviors for behavior-genetic analySis. Reaction

tine, psychophySiological responses, and the like, ‘are more “

)
.

6.
24

>
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accurately measured and likely to have more direct gene-behavior
- pathyays (Hirsch, 1967) The wave of ‘this future would be reduc-

¢

_tlon sm, the selectlon of variables more amenable to study than
broa personallty patterns. _ : | '

?he demonstratlon of genetic contributions to molecular responses
is a good bet for genetic research. Individual differences in CNS '
organlzatlon seen as likely as®differences in thy¥roids, livers, and
phenylalanlne metabollsn. The consequence of c(Zosinq molecular ;
varlables, however, is often a loss 6f explanatory breadth for human ’
behavaor, The contrast between studying individual dlfferences 1n ,
IQ scores and dlfferences in seratonln productlon is- mostly at the \
level of inferehces that can be made from the f1nd1ngs. A sipdy of
seraton1n production leads most llkely to 1nferences about other
sorts of braln chemlstry and their genetic pathwaYs. A study of IQ -
differences leads most llkely to 1n§erences about more molar behav-.
1orai varaables, like achlevement motivation and self-esteem, It

\1

o
is the latter level ofjexplanatlon that personality studies seek ' )

_ultlmately to achleve " The shortest path to explalning molar behavicr
- J
may not, Be a olecular oné although there is undoubted ,value to a

« i

clear under tanding of the effects of genotype and env1ronmentalﬂ

variables on molecular behaviors per se. But, if personality is

a

the';§§pe, molecular variables are unlikely to be the best choice.
A . .

ey . “w - -

. : + 8 ‘s . ’
Situational variables and inconsistency.

*

. ' Mischel (1968) and others of the social learning persuasion

' have come to an almost nihilist position regarding personallty vari-

ahles. The amount of variance in behaviorx accounted for by

EEKC - o

| T Py E10

| ' ‘2
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consistent individual differences over time end across situations

has been found to be 1ns1gn1f1cant, and personallty 1nferences are
. therefore "judged to be useless. Correlatlons for the same measures
‘across time and situations are genera}ly,in the .3 to .4 range,

accounting for ten to twenty percent of the tdtal variance. .Only

v M
\'_‘

self-'and,other-ratings have hfgher'test-retest correlations, and
here the consistency is. said to be in the eye of the beholder.
Situatfonal determinants of individual consistency and reinforcement
history effects'are chosen as eXplanations’bf the'sméil amount of
. conslstency that does ex1st¢ Heasurement unreliability is rejected
. . as an explanatlon of rncon51stency in favor of inconsistency as a
'princ1ple of behav1or. .;

There are three problems with Hlschel s approach to personality

-

N

studles as they pertaln to behav1or genetics, Flrst, fér situational

~

measures of personallty the teSt-retest IEllablllty for individuals )
is of appronimatelf the sdme*maqnitﬁde as the MZ co-twin correlation.

' Observer ratings of situational behavior (e.g., Scarr, 1966, 1969)
and experimenta1ly manipulated behavior (Scarr and'Salapatek, in

- preparation) of 12 co-twins shows ahout as nuch similarity across

co-twins as across time for the same individual. If the same indi-

.
14

vidual on two occasions ashieves the same correlation. as two MZ

. . N * *
.

, - . 1 3
co-twins observed separately on the same occasion, and if DZ corre-

lations are lower, then significant genetic effects are surely

. present,

Second, the relatively low test-retest and co7twin correlations

for exberimental measures of personality variatiorn can be accounted

’

4
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for by alternative responses which the same person can give on two
T . N L

occésions and which two MZ cortwins' can give indepeﬁdently. Alter-
native gesponses that are fgnctionally equivalent'greatly'reduce
the seeming coﬁsistency of individual behavior over tihme.

Samples of behavior obtained in a limited experimental or
paper-andjpegcil test are probably minute examples of-individuais‘
pQSSible responses in.that same situation and to that same test.
Inveﬂtories of response hiefarchies.(sgunds like Hull revisited) |
cdﬁid‘Vary greatly.frém person to person, so that five or six likely
responsés could be treated as equivalent fbr one person while.ﬁive
or six éthgfsﬁcod&d be tieqted as ‘equivalent for another. A well-
known'principle of tegt reliability ié'tﬁét the length of the £est
is directly conrelgped'with its reliability; an extension of this

’

principlg would say that the discrimination of individual differences

A

on bersonality measures is a direct functioq of the humber of
eFe‘qqe'.valent”responses that éan-be used. to qiffefentiate one person
from another. L , B

ro. Observer ratings by parents, teachers,_and lohgitdginal invés-
tigators may produce more fepresentative samples of 'ehavio;‘%rom

- “ -~

. tes;s of\exberimental studies. Observers tend to mak
fromia large nuﬁber of potentially equ%valent_behqviéfs,‘which-are
thoughé to be‘examples of the same unde;lying personality dimension.

The actual set.of behaviors suggesting consistency to the observer .
may vary considerably from one‘subjeci tqQ the next. If iﬁdependeht. §‘

‘ratings of individuﬁls.ﬁho vgry in genetic and environmental

-
L

Q
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A

H Ve
« similarity &1e1d a systematlc set of correlatlons, and if 12 tw:.ns ‘/" |

correlatlons are as high test—retest rellablllty, then genetlc fac- : ,

-

. . tors can certalnly be 1nferred ' . ‘\

v~ Third, more consistent test-retest results for standard .

"persenality tests cannot a priori be dismissed/gs'observer biads.

Studies of M2 twins show fairly high correlationg for some

\

L] » L3 » (] L] *
.measures of social introversion-extraversion, tivity, and a few |
. ' . , .
other variables. Although the average correlafion of Iz co-twins |

on all personality measures is only .4, their average correldtion

|
\
: . |
on selected measures such as social behavior approach the
/ \ “

v |
|
|
\
|
|

test-retest reliability* . =

A mﬁjor job .for behavior genetlc studies may be to clarify

\

. . 'and \gunfy personality measures by 1ncreasmg then: herltablllty -

(Jonges, ?71). At least for the populatlon.gfydled, an increase |

% in herltabellty .should be ‘accompanied by an increase in rellablllty.
Studies oﬁjtw1ns, 31b11ngs, half-51bs“tparents and chlldren, . ,
adopt%ﬁwbhlldren w1th their natural and adoptive papents, and Jd
other persons 11v1ng together and apart, can aid in the process

\of 1mprov1ng measures of persoanlity and in estlmatlng genetic
and environmental variances in personality.

» . .
- ’
.

"Developmental strategy

’

~

A final strategy .of béhavioral genetic studies in person-

ality is a developmental one, similar to an ethological approach

but using standard measures of personality. With young children

-

the typical measures are observations and ratings by others from
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-

wiich prrsonality inle:2nces are made. The deveclopmental strozegy

reqdires observations on family patterns of correlation over time.
. \ * . ) 7
T save develcpmental studies from the pitfalls of unreliable mea-

sures may require a returfr to observational and rating techniques,
made by blind raters. If childrekywithin severit;:amilies were

rated individually or observed in several situatidns without know-

ledge of their family membegship, it is possible thatjiimilarity

in behavior could be separated from observer b;ases toward similar-

1ty in sibs (the eye of the beholdar problem). Conslstency in

q

ratings for individuals across situations and over time could be

. i
used as a baseline for correlatf%ﬁ% of family members at the same

point in time and over time.

Recommendations \ . j{
¢ N '
None’ of the cited approaches to studles of genetlcs and

personality will solve all of the thorny'broblems in the area.

Since personality variables are alwvays ,inferences from behavior,

A}

their measurement depends upon remote operations from which inves-

»

tigators are willing to geheralize. The following ‘suggestions for

»

behavior genetic approach7i to perSdnality will hopefully improve
nowledge of the sources of individual 4

‘both the ﬁeasures and our

perSonallty varlatlon.

.

1. Studles of adopted children and their natural and adop-~
tive parents would be extré%ely hflpful in estimating genetic and

environmental components offpergonality differences.
2. Studies of siblings aﬁdEhalf-siblinbs, living together

and apar% could clarify personality varlatlon under different

conditions of rearing and different degrees of relatgdness.”
)

-~ . v
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wll Toxt Provided by ERIC




Scarr ) ¢
H P .

+ 3, Studies,of perséqality variation within and between '

L Y\

families of different populations (social class, racidl, cultural
’ 4

- _ - “

groups) would be interestiné. Heritabilities for personality

. . ) . .
measures are almost sure to vary across populations. H2's may

. »

be related to current socialization practices apd/or selective

pressures over time within various cultures. :

O
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The Genes and Environment -
|

; . " In the Dcvelopﬁent of Psychopathology

4 .
-

Joseph M. Horn
University of Texas

Recently there has been a dramatic'developnent in the
hehavior genetic study of schizophrenia. We have had our equiv-

alent of the Michelson~Morley experiment (the adoption study)

>

and the ether (schizophrenogéenic mother) has vanished. .
. o

Researchers emphasizing genetic factors in the etiology of -
schlzophrenla hdve dlways had ta contend with the plausible
- conpeting theorles cr the researchers emphasizing environmental

factors, and one*of the’ most plomlnent enV1ronmenta11st notions

~\

was that schlzophrenla is prlmarlly a learned disorder -- that

»

_ the parents of schizophrenics create the conditions for the
learning of pathological responses, Arieti (1959) has described

the mothers of schizophrenics as hostile but at the same time -,

overorotective, overanxious, cold, and reiecﬁing. Lidz et‘él. ,

(1957) have emphaslzed the marltal schism and marital skew

present in the famllles of schrzophrenlcs. When one parent

tries to allgn himself with the child in a consplracy against

the other parent lez speaks Of marital .schism whereas ital

-
‘s

skew refers to one parent adopting the psthoIOgical character-
"istics of the spouse. Inplicit in both of these theories is
the iQea‘that thé most schizophrenogenic of parents would be.
,-/’ _a schizophrenic one.ano that children reared by a schlzophrenic
parent should be at a risk‘for.schizophrenia very much above
the population risﬁ of one percent. Various family studies
have'indeed shown that between 7 and 17% of the children of

schizophrenics deveiop schizophrenia themselves, as opposed to
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ebout 1% in the general populatlon, but the point is that the racent
adootlon studies show these” chlldrenlto ke at the same high rlsk
even when brought uo entirely by foster or adoptive parents.,

Heston (1966) was the f1rst to report on the incidence of
Ahlzophrcnla among a group of chlldren born to schizophrenic mothers
but separated- from them at birth. Forty-seven such children were
identified and followed-up when the children were 35.8 years old on
the average. Five of the 47 children had developed schizophrenia
. .by the time of follow-up for an empirical risk of 10.6% --= corrected
" for age, 16.6%. The‘adoptiontcan't be blamed: Heston afpo studied a
control group of 50 subjects who were born to non;schizophrenic -
motners‘but who received the same kind of foster home and adoptive
rearrnd as the experfmental group. None of the_subjects in this

_control group were schizophrenic at tﬁe time of follow-up. Heston's
figures argue persuasively that the familral clustering in schiso;
phrenia is genetic and not a result of schizophrenic modeling or
deviant child rear1ng practlces. , T ‘
It was only two years before the Heston finding was substantially
confirmed. " Kety, et al. (1968) succeeded in identifying in the City
and County of Copernhagen, Denmarﬁ, 33 adopted individuals who had .
d2veloped schizophrenia. They also seIected a matched control group
" of 33 adoptees who had not developed schizophrenia. Their nethoq was
to compare, for botg qronps of,ado tees, the incidence of schizo-
phrenla among tne blologlcal relatlves w1th the incidence of schizo-

qrenla among the adoptlve relatives. Their results are reported in

Table 1. These results cledrly show ‘a genetlc as opposed to an ¥ >

e - . »
35 :
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TABLE 1
DISTRIBUTION OF SCHIZOPHRENIA SPECTRUM DISORDERS . i
~' AMONG THE BIOLOGICAL AND ‘ADOPTIVE RELATIVES
OF .SCHIZOPHRENIC INDEX CASES AND CONTROLS .
. ’ - Biological |, Adoptive -
. relatives relatives
. ¢ . 8
‘r , D N ‘ n~
‘Total sample of 33 index cases and 33 ‘controls * °
. | ‘
13 2 ,
Index cases 159 +4
Controls 3 3 . )
: ' _ -156 83
p(one-sided, from :
exact distribution) 0°0072. © N.S.

y

. . ’ R " ’ ,
Subsample of 19 ikdex cases and 20 cbntgols‘segarated

)
from biological family-within 1 month of birth '. .
\ N ) . . )
Index cases -~ 9 2 .
S C 73, 75
Controls K 1 L
. . 92 51
. y - - . - h “ ' s ~
p* » - 0-0018 N.S.

+ Numerators = number w1th schlzophrenla, uncertain schlzo~',
phrenla or inadequate personallty.- .

‘Denominators = number of identifled relatives.
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h' 4%
env1ronmental pattern for the transmission of schizophrenia.

The authors conclude "that the roughly 10% prevalence of schizo-
phrenia found in the families of naturally reared schizophrenics

is a manifestation of genetically transmitted factors."

Another report agrees quite substantially Wlth the findings
of Kety et al. 1In his genealogic studies of schizophrenia on
Iceland, Karlsson (1966) found 29 offspring of schizophrenics

that had been adopted into other homes. Six of these individuals

- were sch}zophrenic while none of.the 28 foster sibs who were
reared in the same homes were schizdphrenic. Thus the adoption

! studies are unanimous in’ their failure/to support the idea that

« .

. "schizophrenia is learned from the parents or results from the

stresses of being reared by deViant parents.,

o

Althgugh it appears quite unlikely, in the light of the
adoption studies, that the schizophrenogenic mother hypothesis .
Ggan be salvaged, it should not be concluded that the enVironment
,.is ,of no consequence_in.the’causation of schizophrenia. A

As a matter of fact, the hest evidence'we have on this point

. 4

. qomes from the tWin studies which also proVide strong evidence

that geneti actors are important. Gottesman and Shields

(1966b) have summarized most of the eXisting twin studies

_on schizophrenia, and the interested reader is encouraged to
’\‘\ y

consult thisaefcellent paper. A representative study is Gottes~

[N

man and Shields (1966a) own. They found th t 428 of their iden~

tical tWin lndEA cases had co-tWins who werei.also. schizo-

1 phrenic {42% - concordance) Whereas only 9%.of,fraternal twin .

'index cases had schizophrenic co~twins. The difference between
. - ! N ' '

ERIC + 7 D
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42% aand 9% is-testinony to the importance of genotype while the
difference between 100% and 42% indicates that some environmental

differences exists or has existed botween the identical twins to .

. nrecipitdte sch;zophrenia in one twin or to protect one twin from

breakdown. One of the’ urgent tasks befo e psychlatrlc researchers

is to try to identify the sources of these environmental dlfferences.

Mednlck s (1968) ‘lon ’tud1na1 study of the premorbld psychologlcal

"~ and psychophyszologlcal haractorlstlcs of children born to schl_o-

-

1]

-
'

......
......

twins have

: weaker, shorter, and befng llghter at blrtho:t{:l%:_ ,‘5

t..) ~

phrenlc mothers shqg;dﬂbe able to establlsh some- meanlngful dif-

ferences between the chabgren who develop schlzophrenia and those

who' don t. Another promrs;ng strategy is to study identical ‘twins

" "5:‘%!"/

dlscordant for schlzophﬁenla. Pollln and Stabenau (1968) have

[ A
3 ~o

identified 16 pre—lllne s factors that dlfferentiate the 111 ’,'_

members of 1dentic§1 twln palrs from the well qembers.
o \ e,

the follow1ng beHaV1or characterlstlcs- neurotlc as

Lhe 111 :\:

it :
chlldren, subm.s“s:.ve, sens:.tlve, worriers ' obedz.ent, dependent,

°e11 behaved, shy, and stubborn. In addltlon, the phys:fal char-
acterlstlcs of the 111 twins 1ncluded such thlngs as ha ing had a ,"

Central nervous system 11}5&38 as a Chlld erth complic tlons,

.w(’:‘.u

study of schlzophrenia has been the refinement of the ﬁwzn study jA.' ..

as 1t applies to psychopathology. The earlier tw1n stud;es were

plagued by the,problems of sampllngﬁand dxagnos;s. RoSenthal

-

e

(1561) has an excellent review'of the d;ffxcultzes, and althouéh Q;{“¢\
the inteIVening decade hag not produced twin studles free or dif«. e
ficu&ties jthe problens of dlagnesis are Stlll largely unsolVeé)
there haslbeen cons1derable improvement, ", 1 . "-u«-fféffvm:°

......
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Rosenthal noted that the earlier twin studies sampled

- .almost exclusively from resident hospital populations thereby
. ' ‘ rl

introductingra bias toward severe. chronic cases. Gottesman

anhd Shields (1966) corrected this deficiency by collecting

tneir twin‘indeg’cases from 45,000 psychiatric natients seen

-

as outpat{ents consecutively over a l6-year period at the

‘Maudsley and Bethlem.Royal Joint Hogpital in Great Britain.

[ 4

This procedure was sufficient for the gathering of two groups

.

of SChlzophrenlc tw1ns =~ those w1th mlld cases of schigophrenia

and those with severe cases. The cr;terlon for Severe disorder

N} ’

. was hospltalization for a year or more. ‘The concordance in the

-
o » ’ »

co-tw1ns of~the severe index cases was 67% while the” concordance
\- (0’ lA/
1n the co-twins of the‘mlld cases fell to a figure of gef

_ -s1milar trend appears in Rosenthal's (1?61) reanaly51s of Kall-
mann s (1946) data, showing 100% concordance when the proband'
1llness was moderately or extremely severe but only 26% when
the 1llness was mild.. - S
Generally the trehd in recent tnin ;esearch is to find
lower concordances than reported in the earlier twin studies.

-

Krlnglen (1969) and~T1enar1 (1968), repoxt-identical twin

1

qoncordances anywhere from 6% to 38%, depending on the way
the data are analyzed, and Pollin. et al, (1969) report a 15%
"'concordance. Krlngien and Tlenari gathered their index cases

from tW1n regigters and thereby 1nsured the inclusion of mild

and atypical cases of schizephrenia in their samples, whilé

the qulln gt,gl sample actually excluded manly severe cases by
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virtue of the fact ‘that both members of a twin pair had to

be well enough to have served in the Armed Forces in order to
get on the tw1n reglster from wh1ch the index cases were

selected. No doubt there were other differences betweenfthe

populatiens studied as well,
It should be'emphasized that the later twin studies do not
prove that the earlier concordance estimates, for the samples

studied, were‘artificrplly*inflated. The later twin studies do .

L]

* suggest that_a co-twin's ‘risk is much less if the| proband Mas

'

a mild case of schizophrenid that if the (isorder is seévere.

The problems of dj osis have proved much more refractory -
than have the samp;lg;>:?:ficulties. Indeed, the biological’

unity of the schizophrenias is seriously in question today.

Rosenthal (1959) identified in Slater's tw1ns a qroup of para-

. .

noid schlzophrenlcs where the co-tw1n was well and there was I

v
no schlzophrenla among the relat1ves. There, then, 6oesn t

[ 0

seem to be much of a genetlc base for thlS klnqsof sch;zophrenla.

Kallmann (1938) also has reported lower famllxal 1n01dence
'flgnres for paranoid and 81mple SChizophrenlcs than for the

hebephrenic or catatonlc types. in addltion, hety et a1

.

(1968) report, "eeoln the 30 b1olog1cal relatlves of 7 probands;,:

~ PeTs

;

diagnesed 8s acute scmzophremc *reactlon, no instance of . .

sohlzophrenla spébtrum dlsorder was found Th;s raises a '

.!

serious question regardlng the valldlty of c1a931fying that

- ;. z'*i,.
syndrone as a type -of schlzophrenla,.. ‘ )3”;.5 IR
v . 3 / . "‘ ’ [SPICRE
A ;

Be81des the attempt at 1dent1fy1ng current éqhizobnrenia‘;'

; s . v +
' ¢ ‘ A BN B

»

-
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thatrperhaps do ndt deserve the label, there is a corresponding
attempt to identify other c.isorders that are perhaps genetically
related to schizophrenia or are alternate manifestations of

the schlzophrenlc genotype. Perhaps the most promising

development in this area is the current emphasis on the schizoid <

personality. \

Psychiatric geneticists have always tried to go beyond

the mere demonstration that schizophrenia is inherited to the

.
[} .

identification of the particular mode of inheritance. The

~. distribution of cases of strict schizophrenia among the relat-
ives of.scnizophrenics has never fit any simple Mendelian
pattern however. If people with schizoid personalities can
legitimately:be counted as carriers of the schizophrenic
éenotype then a much closer approximatien to a single auto-
somal dominant pattern of inheritance is :é)btained. Heston's
(1970) survey of data on this point is presented in Table 2

and Flguxe l.

/
P

S

I ..
o
. ',/'

".","* ;1 ST e TABLE 2

, Percentages of first-dégree relat;ves ﬁound to be
" sdhlZQphrenic or sch1201&

»
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. .Heston'g description of schizoids is contained in the' follow- ) -

_ ing spggémen@;' "g}gid{ﬁy'bﬁ think%?d,~bﬁqntin§.of affect, anhedonia,
Py L R e S ST : : )
.. exquisite seg91tiv¥§y,_qusplélonsness,_and a relative poverty of

. “ideas - in varigbleé combinations and intensities - charatterize both .

et S s i e Lo - . =
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the schizoid ps§choppth, are bizarre'enough'to sudgest micropsy-

chotic episodes." This description clearly suggests a possible
-t

relationship between schizophrenia and certain of the neuroses and

-

character'disorders. Mitsuda (1967) reports that schizophrenia is
found in over 21% of the families of‘anxiety and obsessional neuro-
'ties. Patients suffering from eversensitivity neurosis have schizo-
phrenia in 1/3 of their families, These figuree‘are‘to be compared

to'the less than one peréent occurrence of schizophrenia in_the

-

ﬁamilies of hyéter;cs, hypochondriacs, and neurotic dépressives.

Reviewing Mitsuda's data Rosenthal (1970) concludes that "some
: N
forms of neurotic disturbance are genetically linked to sch§zo-

phrenia, whereas others are not, and that these forms shou not

’

be called néuroses but shQuld carry another nosological classifica-

tion."

~

A genetic association between schizophrenia and the character
. RS

disorders is suggested by the results of the adoption studies men-

. { - .
tioned earlier, Heston found 9 cases of sociogathic personality

among the 49 offspring of schizophrenic mothers. Only two socio-

3

paths were found among the” 50 control group children who were foster

reared also but not born to schizophrenic mothers. Kallman's (1938)
data also”support the ide3 of a genetic relationship between psycho-

pathy and schlzophrenla in that he found és uch, psychopathy among

’ the flrst degree relatives of his schlzophrenlc probands as he
found schlzophrenla. As Rosenthal (1970) has noted, however, the

AY

genetlc assoc1at10n between these two dlsorders was not found in

the Rosenthal et al., (1968) and Karlsson (1966) investigatlons.
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Given the current confusion over the proper identification of

the . group of'schizophfenias, if indeed there is more. than one, per-

haps it is time to begin thinking of dropping the old nosological')\
' categories. A novel approach would be to reclassify patientg solely

_on the basis of their respoﬂsé to the administratio; of certain i
druqs; The drugs could be administered singly or in.sequences with
an eye to both the behavioral and the physiological effects on the
patientg. } am_encouraged in this suggestion by the very dramatic
success of lithiuﬁ therapy in the treatment of manias. Johnson

et al: (1968) have compared the effectiveness of lithium and iﬁ}o-
ropromazine.in the treatment of (1)1manics and (53 schizo-affectives
with psychotic excitemeﬁt. The invéstigation wés double-blind and
the results were unequiroal. " Fourteen of the 18 manic patients
treated Qith lithiuﬁ showed full recovery thle only &,Of ;1 manics

- - i

on chloropromazine recovered. As far as the schizoraffectives were
concerntd 6 of tﬁe 7 on lithimm got much worse whiie ail 10 on
chloropromazine improved. It seemé that lithéuﬁlis effective in
the treatment of manias but aggravates the schgéo-affectfve condi-
tion while chloropromazine is most’effective'iﬁ the treatment Bf
schizo-afféétive disorder.- Perhaps it is time to look at the
v;rious subtypes of schizophrenia and the various neuroses from tﬁe
standpoint of d;ﬁg response and reérohp these disorders accordingly.
Behavior genetic inbestigations of these new nosological entities
‘might then be ve;y instructive.

As mentioned previously one of the primary concerns in behavior

éenetic investigations of psychopathology has been to identify a

e b
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mode of inheritance. This concern is motivated primarily ﬁy the

desire to be able to place exact probabilitfes on the likelihood of

r

a disorder in'a particular relative of an affected individual. With

respett to schizophrenia however, genetic counselors have had to

-

depend largely on empirical probabilities since the family distri-
butions have not yielded simple Mendelian ratios. There is one

genetic theory for the inheritance of schizophrenia that does not
¥ .

. require Mendelian distribu&iohs however and that is the polygenic
theory. The details of this theory will not be discussed here; the

’intérested reader.is referred to the article by Gottesman and

Shields (1967). 'Briefly,-theugh,the theory postulates a nurmber of

genes opereting to bredispose indiviirals to the development of

schizophrepia; T e oo T ¢ .

- 9

Fbr'ﬁs‘at this poinr, tﬁe;bolygenic theory fs‘important-for*
T :reasons. First, it aCCOunts for the fact that heredity is .much
more de 151ve in the, severe cases (a large number of schlzophrenlc
genes) than in the mxld cases where there are, accordlng to the
tpeory, only a few negatlve genes.‘ This fact has already been .
' discussed. Secondly, the-polygenlc theory prov1des a way of deal— .
" ing with the fellowlng paradox: schizophrenla_heg a sizeable genetic
' component; schizophrenice have only about 60% as many ¢children as T
‘normals; but schizophrenia is as prevalent today as it was some
eighty years ego. The polygenic thgory can theoretically re;dlve
the paradox by postulating that most schizophrenic genes are eerriea
- by "normals" er "schizoids" who have only a rew of them, and whd?'

because they are not clinically schizophrenic, protect these genes

. Ao
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. from negatiVe selection. If these individuals .tend to have
" just slightly more children than normals, this could serve to”
‘ keep a large constant supply of schizophrenic ‘genes in the )

— —— -— —————— ~

population, __ =
There is one more important topic in current schizophrena ’
research that must be discussed, and that involves the specter

ef increasing incidence figures for schizophrenia in the future.
Erlenmeyer-himling et al (1969) have documented the fact
that schizophrenics today in New York State aré reproducing

) . at a greater rate than schizophrenics 1n New York -State thirty

years ago. They allude to the fact that part of this increase

, may be due to different treatment regimes today than at the

’

earlier period.b It certainly seems likely that’ community treat-o'-'
ment of schizophrenics Wlll enhance their reproductive capacities y

over hospital treatment, and given the eVidence of a genetic ‘ /

predisposifion to schizophrenia it follows that more potentLAl
schizophrenics will be produced. Certainly, more eVidence is
— ,-required on thlS issue, but the possibility of significantly ' N,
elevated future rates of schizophrenia is serious. enough- to
warrent‘keeping this possibility in mind in planning research
and treatment in this area.
There have also been some recent dranatic developments in
' research on manic-depress1ve psychos1s. What may turn to
— be a big breakthrough was the identification ofvtwo ge;::igally
distinct disorders masquerading under the one heading of manic-

depressive psychosis, Following Leonhard‘s lead, Perris (1966)
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divided the psYqhosis into two kinds: bipolar, where both manic
. ’ . \
and depressive ep%so&es occurred in the same individual, and
» . * ' . .
unipolar, where there were only réqurrent episodes_of the same

to be reported from Perris's

phase (depressions only, in the dal

study). Perris then, looked at the.ri for both bipolér and '

t

unipolar'psychosis among tge first degree[r?lafives of both ’
his bipolar and unipolar probands, The results are given in
. . ’ .

el 1Y

Table 3.‘ ' v
5 o

-

TABLE 3
)

Risks among relatives of. bipolar probands

. Diagnoéis of relative , AParengék Sibs . Children Total

1]
.

D F,

Ripodar " - §.4§' 1348 .68, 9.8%
Unspecified affective . ,¥).8%  2.8%  3.1% 2.3%
Suicide . P Ne.aa R U
Unipolar, s ‘o.9aé/'; 0.3% - 0.3%

[}
»

Risks among relatives of unipolar probands

' 'Diai;nosis‘ of relative - Parents Sibs Childre: Total
Bipolar . 0.43 .0.1% —- 0.3
Unspecified affective 274 2387 1.88 2,33

" Suicide . L sus 2,93 -~ 3.2
Unipolar S 3.6%, 7.28% 0.9% 5.0%

[

These results are important for. two reasons. First, théy

confirm earlier results showing a greater effect of heredity

in bipolar pgychosis than in unipolar psychosis. There is an

]

.. BIVN

*




Horn o : : o 15

p

almost 10% ris% for bipolar bsychosis in first degree relatives
~as opposed to a 5% risk for unlpolar psychosis. Secondly, they
show relatives of blpolar patients to have an increased prob-
ablilty of being a bipdlar psychotic but hav1ng a risk no greater
than the general populatlon‘risk ofthing a unipolar psychotic.
Liekwise the relatiwes of'unipolar patients have an increased
risk for unipolar but not bipolarzpsYChosis. It therefore seemd
that we have two genetically idistinct forms of manié-depressive\
illness. Winokur and Clayton (196%) came to the same cond¢lusion

by an entirely different route. They divided a heterogenous

group of manic-derressives into two groups on & basis of family -

history. fThere was a group with a clear family history of affec-

e !

tive disori;r‘(at least a two generation history) anq a group

without any history of affective disorder. There was\a signifi-

cantly greater number of manics in the positive family history

»

group than in the negatlve famlly history group, the latter bf

>

the two being equated to the unlpolar depressive type of psYch031s
In 1951, Merrell summarlzed,the.eV1dence then avallable on M
'\manic-depressivé osychosisxahd concluded that genetic factors
were definitelynimplicated in:the etiology of the disorder and ‘
tnat a'single autosomal dominant\gene was the most likely modeﬂ
"of inheritance, after one made allowance for the fact that not
everyone with the gene shoned the:trait.' Fuller ‘and Th%mpson
(1960) came to epsentially the same conclusion. ‘Recent work has

taken advantage of the unipolar-bipolar distinction to give a

different picture of the mode. of inheritance. Winokur and Reich

‘\ »

Ol o '
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(1970) ‘have defined manic-depressive psychosis as an affective

‘disorder where- dt least one episode of mania is seen. These

P} .
o

investigators note that when.this definition is applied in the
selection of manic-depressive fathers there are decidedlf fewer
manic-depressive sons observed than expected; a pattern that -tends
to ihplicate‘the sex-chromosome. 'In_additidn, linkage studies
have shown an associétion betwegn the Xg blood groﬂp (an X
chromosome trait) andghanic-depreésivé psychosis. These investi-
gators also hypothesize a second genetic factor in the inheri-
tance of manic-depressive psychosis. "In siﬁships where one

manic exists and in the children of_manic pgreﬁts,_43%'of the
affectively ill membefs of théée sibling groups show.mania. This

is not very far from what would be predicted (50%)_if a second

+

1 dominant, were involved in the transmission

(]

gene, an autosoma
of the disease...Alcoholism may be one way in which such a second
factor may manifest itself in the absence of the primary X-linked

dominant contribution." Lo

Of all this new information, perhaps the most important from
. .

/

the standpoint of thé gepetic counselor or clinical researcher

!

is the possibiiity of identifying closely linked mérkét genes

for the manic-depressive trait. With.this information all one

¢ .

would have to dd'is see if a preéeﬁtly well child matched marker

—

genes with an i1l parent in order té judge the child's suscepti-

isorder. With early detéciiqh of

4

search into prii?ylaticamgasures,should

be much facilitated.
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. to Rosenthal (1970) for an excellent survey of the research; per-
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Numerous behavior genetic investigations have been carried
, ' '

out in the areas of neurosis, criminality, homosexuality and alco-.

\

hélésm.' Theré are very few firm conclusions that can be'drawnﬂ

from the research En these areas., 1In all‘likelihood the major

<7

difficulties stem from the heterogenelty of the individuals cate—

gorized togetheﬁﬁgor the purposes of the investigation, Slmllar
w T

difficulties have b&én reviewed for’ schlzophrenla and manic=-

o

depressive psychosis but the problems in the areas mentioned above
. , ‘ ' d

are greatly magnified, In general it seems safe to say that.the
evidence from the famin, twin,,and’adoption studies performed to
date do indicate the presence of élperceptible genetic factor in

. \ .
the etiology of these disorders. The interested reader is referred

A}

haps a quotation from the section on alcoholism will serve o give

the flavor of hls conc1u51ons. - C 1

"In a study of alcohollcs admitted to the E@yne(yéltney .
Clinic in New York, Sherfey (1955) found that 8.7% had -
schizophrenia (mostly paranoid), 6.8% had manic~depréssive
psych051s, 6.8% had poorly organized, asocial psychopathic
personalities, 4.,3% had epilepsy or epileptoid reactiens,
3% had brain damage, 13.63% were males with obsessive-
compulsive personalities, 10% were females with rigidly

' organized neurotic personalities with paranoid features,
18.6% were males with poorly organized inadequate psycho-
neurotic personalltles, 7.4% were females with dependent
psychoneurotic personalities with depression and tension,
and 6+8% had depressions of middle and late Yife. Other
studies have consistently revealed a wide variety of dis-
orders among alcoholics. Kaij has questioned whether a num-
ber of neurological disorders thought to be the consequences
of alcoholism may not indeed have antedated and perhaps even
precipitated the. alcoholism. We must indeed assume multiple
.motivations and etiologies in the persistent resort to
alcohol of many individuals and among them perhaps an
inherited factor which may be 51mp1e or heterogeheous,
primary or secondary."

.

50
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} "~ In summary, what can be said 'of the behavior genetic study
- of psychopathology? 'With respect td schizophrenia and manic- :
~ . Q 4

depressive psychdses we know beyona a reasonable doubt that genetic

-

factors are implicated in their etiology. Unfqrtunately we are
? N ’

completely ignorant of the biochemical mechanisms underlying these
désfunctibns. For these psychoses we also know that environmental -
factors are of some importance, ‘but we cannot say just what
.environmental factors. 0b6;ously, if we are going to be succ¢ess-

.ful in treating or preventing these disorders we have to Know (

" more pfecisely just'what it is that causes them. A comprehensive i
longitudinal study of monozygotic twins born to a psychotic parent

| night°go a”'long wéy towards determining the potent environmental
variables, On the bioiegical side more effort must certainly go
into the discovery of the underlylng physlologlcal mechanisms.

' Leads in th1s direction m;ght come from the biochemical study of
certain single gene disorders that have associated with them a

. significant amount of psythiatric;nisability. Devhurst, Oliver,

. and\thnlght (1970) found that 37 of 102 Huntlngton s _disease
patients were - 1n1t1ally diagnosed as psychoneurosls, personality
disorder, affectlve state, or schizophrenla.‘ s¥ill other leads .

Amay be found in Qhe study of ddpaminergic, norodtenergic, anq-
serotone;gie pathways in the brain (ﬁcGeer, 1971y . Stein and Wise
(1971) the made a very ;nteresting beginning in this\aree.

With resnect to the neuroses, alcoholism,tsuieide, and
., criminality it can only be.sgid that more and better behavior
, s ,

genetic work is requifed'hefore we can have much confidence in the

importance of genetic factors. : . . .

-~
H
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l. Conceptuallzatlon of att;tude, bel;ef and value
o . Systems
. ..2. -Identification processes
.. . *..3. Tmpulsé control (self control)
sl 4. Effects of enV1ronnenta1 resources
./ ..71203, Cognitive 'socialization '
v ’ 1., Psychollngulstlc structures, language development°
R . “.effects on thought, belzefs, ‘aktitudes, 1nterests~
YU o -patterns of expression,. ‘values
e, e 2. Uhcertainty and information-géeking:
. =7 7 ‘3. Deéevelopment of expectancies; ¢ategory accessibility;
R assimilation; effects on perception, -‘cognition, action
'ff - z.‘V 4, ﬂSymb011Sm, symbollc behav1or

a3

1300 Personallty Development .
©. 13014 Developmental theories (Freud, Erikson, Piaget, Sears)
. 1302, Developmental sequences,’ stages
S CrltxcallperLOds

- e,
L]

T Ztu Fluid ‘and. crystalllzed patterns of intelligence
e T - (Cattell)” o
' "1303,. DeVelopment of- self-ldentlty
T M. L. pSeIf concept, ‘ego theories, self theories A
w24 ations to social class, racial-ethnic factors,

Y S .Tegion, . sex, famlly characteristics - a
1304 Effects of age, sex, culture, and other environmental
T factors‘

?‘I§05" ~DeveIopment of mechanlsms of coping and adaptatlon

-vléOﬁ.- Behav1or Change ' ,
&401 Personallty, learnlng / ’
1402 Susceptlblllty to change of personality traits, att1tudes,
s e xnterests bellefs, values
A 1403 X Measurement of ‘change
' 1404. Genetlcp-maturatlon, and. learnlng factors in physical
«-;p anﬁ'psychologlcal growth .
;;"'“ 2000 : PerSOnallty : . 1
. //4}00: tonceptual and Theoret¥cal Approaches
", 101. Cgiteria for a viable ¢{heory .
2102, Development of unified, integrated theoretical formula-
‘ Vo tions
s fm o Cross-level comparlsons and correlations
¥ 3 2. Developmental histories of stable traits’
- 2 3. Relations among trait patterns at various develop-
y ' mental levels .
R .4.; Relations of traits to perceptual responseg; in person
S _..%. v/ ’‘perception and interpersonal interaction

A 25 . -
‘;\-" e . & >

[

» 2200, Cognitive Conceptions

‘EKC . . 6y
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Appendix 3

2201.
2202,
2203,

2300,

L)

AN

2400,
2500,
2600,

2700,

2701, -

2702,

2703,

2704.

2800,
2801,

Cognitive style, complexity

Balance theories

Cybernetic formulations l

l. Computer simdlation of personality
2. Hathematical models

Developmental Approaches (see 1300) =

Dynamic Approaches (see 1303, 4000) _

LY

Morphologic Approaches '
Physiologic, Psychophysicological, and Biochemical
Approaches (see 2102.1)

Trait Structure, Multivariate Approach = Taxonomy of
Trajt-Explanatory Concepts of Stylistic and Temperament
Aspects of Persghality . . A
Methodological problems: definition of universes of
behaviors for self-report, observation-rating, and
objective test studies, cross-media matching bf stable
structures, design paradigms, including multi-modality
designs and trait x treatment designs; construct vali-
dation of traits;-effects of age, sex, sample, culture,
and other environmental effects, and relations of these
to resulting trait patterns; the range of roles and sets
in relation to divetsity 'of response patterns obtained
(social desirability, acquiescence, and other specific
sets), their similarities in terms of effects on selfi
description, and the relations of traits to moderator
variables representing such sets

-Observational, rating methods: rater. and "ratee® sources

of effects in peer and. "other"- ratings, in observational
trait assessment, and in interpersonal interaction;
explicit concern with task, stimulus presentation,
response format, socio-environmental setting, and demo-
graphic characteristics of participants; conceptual and
empirical xelationships among similar and related trait
descriptors within observational-rating subdomain and

in other subdomains (self-report)

Self-report methods: item pools; format; item vs cluster
factorization; measurement of and correction for response
bias or distortion; development of a unified, consistent
conceptual framework for concepts of personality style
and temperament

Objective test, misperceptive, indirect assessment, and
development of fresh, new approaches to personality mea-
surement and description '«

Creativity

Conceptualization of creativity; relations to intelligence,
personality factors

6l

\~
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X o .
2802, Characteristics of the creative person

2803. Analysis .of the creative process | o

2804. Characteristics of the creative product

2805. Characteristics of the creative situation, short- and

long-term; situational factors contributing to creative
performance

2806. Measurement of creativity

3000, Emotions

3100 State Patterns: Physiological, Cognitive, Behavioral
3101. Arousal stimuli

3102. Response dimensions ‘
3103. Uniqueness : ' |
3104. Learned-unlearned dimensions .

3105. Affective learning; autonomic and physiological learning

-
g

3200. Relations to Traits, Roles

3300. #ioderation of Exprebalon by Learning . \.
l. Culture patterns . " '
2. Age, sex, group norms'-

' 3400. Drug Effects on Emotional Patterns .
3500. Differentiation of States, Reflecting Situational,
Organismic, and Stimulus Variations, from Traits, J
Represented as Long-Term Individual Dispositions

3600. Arousal States: Adrenergic Response, Stress \‘ ’

3700, Dysphoric States: Anxiety, Depression, GUllt, Shame,
Remorse (see 4300)

3800. Duphoric States: Happiness, Elatioﬁ, Joy, Hope, Confidence

4000. Motivation

4100. Conceptualization and Theory (human motivation)

1101. Homeostatic systems, physiological need

4102, Need-press system (Murray), subsystems (n Ach)

4103, Dynamic systems (Freud, Cattell)

1104. Cognltlve and cybernetic approaches: motivation inherent

' in information-processing functions (Hunt), cognitive

dissonance theory, incongruity, collative variables
(Berlyne), balance theories, exchange theory

4105, ilativation inherent in individual perfprmance, competence
motivation (White)

A4106. Trait systems and patterns (Guilford, Cattell)

4107. Values systems, moral character

4108, Conceptuallzatlon of interest,, attitude, need, belief,
value, ideal

Y




Appendix 5

{

4200, Process and Trait Formulations
4201.- Relations and differences in conception and approach
4202, " Process theories and’ formulations
l. Balance theories
2. Exchange theory
4203. Trait forrwlations: motives, values, character tralts
’ 1. rethodology of measurement: Strong paradlgm,
Thurstone scales, Likert scales, Cattell's and
Campbell's indirect approaches: self-report, cbjec-
tive, misperception, observation, rating, content
k analysis, unobtrusive measures
. 2. Analytic approaches: factor analysis, multidimen-
sional scaling, profile clustering
3. Factored patterns of sentlments, attitudes, interests,
beliefs, values
4. Variations related to age, sex, sample, culture,
and other environmental factors

4300. Frustration, Stress, and Anxiety ' ’
4301, Frustration theory and research evidence
4302. Conceptualization of stress ’

‘ l. Relation to frustration (Selye) -

2. Utility of stress concept in ihterpretation of
behavior

3. Relationships among physiological and psychOIOchal
.aspects

4. Stress and ‘coping, adaptation

4303. Adaptation-Level Theory (ilelson) (see 5100)*

. [ 4

4400, Conflict ‘
4401, g@oncepgualization of conflict (Miller, Murphy, Cattell)
l. Types of conflict: role, value, internal’

2. Approach and avoidance relations
4402, Conflict measurement and calculus

4403. Conflict in relation to interpretation and prediction’
of action

4500. Interests and Vocational Guidance ! ’:

4501. Incremental value of interest measurement over ability
and aptitude measures in predictions of various criteria
on various populations (Thorndike, 10,000 Occupations;
Clark, Minnesota.study)

5000. Environmental Variables -

/

—51486, —€oneeptualization of Environmental Variables and ThelfJ/‘

Effects on Behavior; Human Ecology
5200, Methodologies for Encodiqg Environmental Factors

5300. Taxonomic SysSteis of Environmental Variables

()\)
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5400,

6000.
6100,

6200,

1900.

7100.

7200,
7201,

7202.

Normative Studies of Selected Behaviors in Relation to
Defined Patterns of Enviromnmental Setting: Sampling

Problems in Relation to Populations, Behaviors, ifacro-
and I[licro-Environmental Settings k

Interpersonal Behavior Processes
Group Theory, Role Theory, Interpersonal Settings

Interpersonal Perception, Attraction, Influence; Social
Acuity, Empathy ’

Variations in Psychological Processes

Paradigms for such Research, Taking Account of Persons,
Tasks, Environmental Settings, and Occasions (Cattell
covariation chart, Campbell-Fiske model, longitudinal
replication)

Paradigmatic Studies of Selected Learning, iotivation,
Perception, and Other Psychological Processes to Investi-
gate Variations Attributable to Shifts in Subject, Task, .
Setting, and Occasion Dimensions

Analyses to estimate magnitudes of variance components

in standard dependent variables accounted for by trait,
treatment, and trait by treatment sources and their
specific constituents

Analysis of total interaction parameter estimates into
principal components or other dimensions in order to
compare results by such methods with conventional R,

P, ¢ analysis, both with single dependent variables

and vectors (multiple dependent variables)
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