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L e T e e . Chapter 1 e - e ] ’ R
S :} S | RIS PRI | ; The Prevent1on of Cr1m1na11ty ’ ‘
“,5,_ - ’} e . h Sy PR .‘ L ' . TR , : | R ; ' " Society devotes large amounts of energy and funds to the ma1ntenance of
Q . | e L ; Rat1ona1e for the Study : ; : R . B : the apprehended offender and to attempts &t rehabilitation. Considerable in-
B o : . : S Sy . RE D . genuity is lavished on research on relatively esoteric and technically sophis-
M1che1e Harway Ph D. ‘ | 7 . ~ticated treatments. New therapies from psycho]ogy, psychiatry-and sociology are
o : ke > o S < 1nev1tab1y t;ansp;anted and tested on delinguent and criminal populations. ATl
n Dr. Med . o o BRI  of these methods have in common that they wait for the appearance of criminality
o B . U sarnoff A. Mednick, Ph.D., I i S » before acting. In order to reduce human sufrer1ng and the ‘increasingly immense
L ERRCI . , S S T L e o R i : 4 : burden to the community, it is critical that‘some proportion of society's resources
3 : ; R . j R ‘ o S KB - be devoted to f1nd1ng ways to prevent the 1n1t1a1 onset of the ant1soc1a1 behav1or'
iversity lifornia = | | | R .
University Qf Southern Ca]If? n | ~ | . S « Pr1mary prevention centers on the ear]y jdentification of those in whcm
e . Social Science Research Institute =~ : ORI L 1 et some 1nteract1on of biology, psychology and social conditions produce a predis- -
€ = P RN AR . S g R ‘ position to later antisocial behavior. Those identified as being predelinquent -
@ ; ‘ . .
RN [ , ! _ R AR o 1 - become candidates for exploratory: prevent1ve[efforts It is Tikely that this
B i R , ’ , , o 1B v approach will prove most meaningful for the small group of offenders: who produce-
e S TR L L - : s : _ el ‘ AR A *the majority of cr1m1na1 acts and the more serious cr1m1na1 acts (WO1fgang, Sellin
o . O T T . SN = o . AT and Figlio, 1972) )
R L R T T e e R L e " Early detection. It is unlikely that,cr1m1na11ty will y1e1d to blanket /|
: e W = SR S TN R P TR 8 interventions applied to entire popu]at1ons,Ksuch as floridation of water). Also,
S S = IR » LR Coa e - B ] since relatively small fractions of the popq]at1on become antisocial, it would /
SRR e TUAL e T e o Lo ; S R - NEIR be wasteful and unfair to subject those not at risk to interventions. In add1c1on, &
‘ / ' ,the interventive procedures may actually entb11 risks and be psycno]og1ca11y 1n—
‘,trus1ve and time consum1ng = R ¢ ~ J '
j . K ) RN . : S ‘ }i i
o e T B T S S / ) e o | I For these reasons interventions shou]d be restricted to 1nd1v1dua15 at
: el e e . FE T AN R s i 1% high risk for evidencing antisocial behav1on As a consequence, a first step
o : wel e L SR in the development of primary prevention methods must be to dev1se assessment -
W o P ~ “procedures which will effectively select the future antisocial individual
v I ‘-,FLr' I (It should also be pointed out that if suchuear]y d1st1ngu1sh1ng character1st1cs :
/ o , L B T A Y of ‘the future ¢riminal can be identified, these may help suggest 1ntervent1q
R A T , S s e e RTINS DR - procedures. ) Prospective longitudinal reseqrch can make a va11d contr1but1qn
ER R R o ERy Rt e 2 @v : . in this: process of dev1s1ng ear1y detection prqpedures S : E ﬂ o
N I T R e S T e e S EERE | Problems in research How'do we go about ‘devising procedures for tqe
RS R RS e R e T i ] B REE I el ) RN *  early detection of the future antisocial individual? Almost-all the. ‘
S T e : S ‘ et g e T T e e S - research which exists in the Titerature on ¢riminality begins with the
SO L : ‘ ST e e T T L e T e R . apprehended or incarcerated delinquent criminal. It may be difficult, ‘however,
‘;3@3,] R . o : . ~to identify precursors of antisocial behavior through studies carried out with
A A, S individuals who have lived through the process of becoming and being ant1soc1a1
Cpr e o The behavior of these individuals may be markedly altered in response to the -
SRS , correlate$ of the criminal life, such as educational, .economic and social failure,
b i 5 » ‘drug and alcohol ingestion, ;institutionalization, and anomie and alienation from -
75§§. v : ' 4. society.. In research with non-cr1m1nals these same factors have been shown' to i
L e - -
E @@? K \\\ e ' ﬁ' .
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measurably affect research results. If we could find control groups which were
equated with criminal groups for all of these correlates of antisocial behavior,
then observed differences could conceivably be useful #in the early detection of
criminality (barring maturation factors). But in reality such control groups '
are not readily available. Consequently, when we compare criminals, and “law-
abiding citizens it is often difficult to judge what portion of the reported
differences have unique relevance to and could forecast criminality and which
may be ascribed to the consequences of being a criminal. —

A good example of this type of confounding is demonstrated in a study by
Silverman, Berg and Kantor (1966). In 1964 Silverman had observed acute and
chronic schizophrenics on measures of perceptual scanning and concept formation.

. The acute and chronic schizophrenic groups differed widely, however, in their

duration of hospital stay. Concern with this factor, and a desire to evaluate

the possible effects of institutionalization on the obtained relationship, led
Silverman, Berg and Kantor (1966) to take the unique step of repeating the

same tests with 50 Tong-term and 50 short-term non-psychiatric prisoners at San
Quentin. A1l the prisioners were felons relatively free of psychiatric problems.
The “acute schizophrenics were matched with the Tong-term prisoners, and the chronic
schizophrenics were matched with, the long-term prisoners for length of institut-
jonalization. They found that the differences obsarved on these conceptual and
perceptual measures between the short-term and long-termSan Quentin inmates

were almost precisely the same as those differences observed between the acute

and chronic schizophrenics.
were almost identical. "The failure to observe noteworthy differences between

~ them (the schizophrenics and the prisoners) indicated that exaggerated perfor-
marices on these procedures are not pathognomic of particular types of schizophrenia...

comparable response patterns may be found among non-schizophrenics who Tive in

a similar environment" (p. 656). Psychological measures of perception and con-
cept formation may be influenced in important ways by prison institutionalization.
If we try to find methods of eariy detection by examining criminals who have

been exposed to prionerexperiences, differences between them and controls may
(at Teast in part) be a function of the jnstitutionalization that they have

suffered. @

Studies of the biochemistry and physiology of criminals which make use
of populations who are incarcerated or have been incarcerated may find theif,
results heavily influenced by the exercise regimens, the special nutritional pro-
grams, and the stresses and strains of life in prison jnstitutions. But prison
is only one type of deviant influence which some antisocial individuals experience.
As indicated above, drug and alcohol jngestion, economic deprivation, social o
skewness, disturbed family life and educatipna]’disadvantage.are“only some of
the other correlates: of delinquency and criminality which could produce differences
between antisocial individuals and controls. These differences are, in the main,
consequences of the Tlife of the antisocial individual and could not be used as
predictors of future criminal behavior. ‘ : : E

Reports from interviews withifamiJies of antisocial individuals might .
‘also be biased by the fact that their child is an acknowledged criminal. Families
may be either defensive or belligerent, but in any case may testify in an altered

manner from that which they would have shown before the child evidenced criminality.

If .we observe disturbances in the family relationships or even breakup of the
family, wekmight be tempted to assert that this is a possible cause of the

L
W

The mean scores for the imprisoned and the hospitalized

<

antisocial behavior; but we should also be alert to the o )

i vio bility that it is
the delinquent behavior of the offspri : e possibility
disturbance in the family. pring which has been responsible for the

i Need for prospective longitudinal research. These considerati

Ehat 1t would be unwise to attempt to search for early detection chalggiei?22?§§

y examination of individuals already invoived in a problem Tifestyle. The l
ﬁ?lﬂ’ﬁﬁ] s so chqngeq by the criminal 1ifestyle--the drugs, the alcohol, contact

bt e criminal Justice system, the brain damage potentially suffered in violent

espio es--that some portion of the differences between criminals and controls may
i;mp1¥ reflect the consequences of the criminal Tife rather than antecedents. '
! erefore, we must 1ntens1ye]y assess the criminal before he or she becomes exposed
o these cr3m1na1.11fe variables. This means examining a young non-criminal
population intensively and fo110w1ng this population until one can register who
gggggségﬁﬁ Qﬁgesggczwgtcg;m}na%:f Then one can go back to the original intensive .
o e co-Subjech¥ ife characteristics distinguished the criminal

_For a more concrete example, if we wished to develop®

detection of Fhe recidivistic criminal, we might first 1ntgn2?52?gseg:ﬁﬁ?£1ﬁ

1arge popu]a?1on of school age children. By following this population for a :
suitable period of time apd.rggistering the apprehendéﬁ<offenses as they occur U
we could identify the recidivists among them. We would then be able to Peturn’ O
tﬁ the 1n3t1§1 1n§eQ§1Ve.assessment and determine what combination of premorbid
c.irqcter1st1cs d1§L1ngu1shed the recidivist. This combination of characteristics

(1 it proves replicable) could then be used to select those 1ikely to be future
recidivists from a new population of school age children. These "Tikely" future

‘recidivists could then be subjected to intervention procédures aimed at reducing

the probability of recidivism. As mentioned above, the /characteristics which

distinguish these individuals migh i ;
intervention. , ght produce hypotheses r@gardjng methods of

Although this procedure ‘can be outlined in one paragr i
a long, difficu¥t>and very expensive process. Paragraph, 1¢ represents

Utilization of existing Tongitudinal studies.

‘ While it is ultimately necessary to initiaﬁe some 16h jtudi

] 0 . udinal research
such as that §ketched above, there are prudent steps which sﬁou1d be taken
before launching such massive undertakings. In the United States there are a

- Targe number of existing longitudinal projects which have been active for many

years. Some of these have involved extremely intensive Tong-term assessme
of the perinatal, cqgn1tive,‘pqrsona]ity, family relations gnd even physio?ggical
status of their supJects. Subjects are frequently very well identified. and followed
c]qsg]y by the_progects. In many instances a researcher could determine the
criminal behavior of such a population and then be in a position to describe the
childhood and youth characteristics of these offenders. Note that it is not .
necessary that the 9r1g1qa] longitudinal researchers have any notion that their
gggﬁ}ggglﬁ g$ :sed in Cf;m1ng}ogica1 research. What is needed is an identified

. iC some considerable size which was 1 154 ‘ ined with
measures at some early point in their Tives. Tntenstvely exam1ned w1th‘re1evant

S T e e e e L
- - : - e s e e e
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i We will relate one example of how this kind of utilization of an existing “ 7 % Table 1

y Tongitudinal project has been successfully attempted. In 1946-James W. B. Douglas ' s

L ~ instituted a massive birth cohort study including 5,362 children born in the ;. O : Descriptions of Longitudinal Research

" British Isles between the 3rd and 9th of March, 1946, Over the course of their iy
development this cohort has yielded a rich harvest of information which has been S
of critical importance to the shaping of English policy in education and social . = R o

‘ = 1. Normal, Represpntative Populations

- welfare (Douglas, 1975). ) , |

A. Correlative Longitudinal Research

e g e S vt g e 1 8 T S e e i 5 st e e

fiC As might be expected, the cohort's progress through elementary and high , \Q§§“§m§§%‘{4 o a.. Birth Cohorts =
. school, as well as occupational selection, has been carefully monitored. More ‘ AT b. School-aged and College-aged Cohorts
; recently, sociologist Michael Wadsworth (1975) described the patterns of delin- e Military Cohorts
: quency of the males in the population. Taking advantage of the project's data : ’ ¥
iy file, Wadsworth noted that those who became delinquent were overly heavily repre- o , d. Adult Cohorts
Ll sented among individuals who had suffered early emotional deprivation. Stimulated - ‘ e. Community Cohorts
. ' by a world 11}erature suggestipng an association oﬁ(auto?omic nervous system O °
"sTuggishness" and antisocial behavior, Wadsworth (1976) also found a strong : ; P . .
relationship between a pulse rate taken by school physicians during a health exam- : 2. Non representat1ve Po?u]at1oqs
ination at 11 years of age and serious delinquency assessed a decade later. These , © a. Normal Cohorts
; two results must be viewed as being of extreme importance for criminology, both : .
o becagsethe predictor-criterion time span of a decage is impressive, and because . i. Birth Cohorts
€ the finding is produced in the context of a total birth cohort . As illustrated - ' : s _ Sy
by the Wadsworth study, older longitudinal projects could be utilized to explore A .TT' Pre-school Cohorts ) h
questioné which might inform the design of new longitudina1 undertakings. , R ' 111, School-aged and College-aged Cohorts
& ‘Wadsworth's example suggests that it may be fruitful to identify existing | ' : . Adult Cohorts . o
s Tongitudinal projects which are we]l-suiteq foﬁ.sggonqary analyses: One of the , ’ v. Aged Cohorts
€ - goals of the study described here was the 1dent1f1gat1on Qf such projects. B | g{} : vi. Marriage and Family Cohorts
Methods of Identification of U.S. Longitudina1hResgarch ’ | " b. Specialized Cohorts
The study which we have just completed involved a survey of existing e Perinatal Damage
longitudinal research projects, and a compilation of U.S. longitudinal yesearch o 1i. Mental Patients
id which lends itself to the investigation of the antecedent factors in delinquency, b RN ¢ R Lo ks
criminality and recidivism.  Such a compilation is supplemented by commentary’ = o ' 1T1' Delinquents and Criminals
about how the studies might be utilized in criminogenic research. The comp%1at;on , { ‘ iv. Children at Risk
and commentary are presented in the following chapters. The process we utilized i , . . ‘ "
for the study is delineated here. . R ; : DTS : - V. Disadvantaged Sbgdent§)
, , , ’ ¥ o v ; | vi. Special Children i
L Procedure, The first problem @e faced was delineation of criteria for L b e ' _ ’
| the incTusion of projects. After consideration of the different types of longi- ; ¢@3 B. -Experimental- Manipulative Research .
tudinal research and their advantage% and disadvantdges, a taxonomy of projects § ,
| was developed. The taxonomy, which also formed the basis for a table of contents S . Description of Taxonomy. Our intention was to include as broad a range of
‘ for this volume, is provided in Table 1. That is, the taxonomy is organized to a : lTongitudinal projects as possible. Therefore we decided to define Tongitudinal
g ‘accomodate the longitudinal projects included in this volume. , - ' a research simply as‘requiring some assessment of subjects from a defined popula-
;g%y : : ; ; ‘ N, : : v o ~tion at a minimum of two goints in their Tives. :
H ‘ S , ‘ \ : , ’ , ‘ . AR ) : . , , , ; ‘
A ‘ : : 5 . MWe included follow-up studies, epidemiological and retrospective studies,
1 | ~as well as other more traditional Tongitudinal studies. We also included projects =
= ! g whether they were ongoing, completed or just beginning. The taxonomy displayed
N - ‘ in Table 1 is organized primarily according to characteristics of the sample studied
e - - rather than by methodological approach except for the two large categories of
¥ = : : Corrglatjve anq~Exper1menta1-Manﬁpu]ative Research. o S - ©
b i , ‘ 0 ' RS?\ k
i . /f’/ 1 P & ‘ (2
;' // ’ {7/ V‘;\\ : !
// (/i} - ' S \\\ R
0 o
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Corrélative Longitudinal Research includes studies-where outcome character-

“istics of the group under study are correlated to previously measured antecedent

factors. This contrasts with Experimental-Manipulative Research which involves
the implementation of an intervention for one part of a population with the re-
mainder of the population forming the control group. | AR

Under the two broad methodological headings are categorizations of types
of cohorts as described below: Normal representative populations. The normal

representative populations mentioned in the Table tend to be large (in the thousands), .

or to be randomly selected samples from a larger population. The birth cohorts

“are defined by all births in an area within a given time period (typically a

year). Birth cohorts very often include all births at large obstefrical. depart-
ments for a period of some years. School-aged or college-aged cohorts usually

 represent all students in an existing class, tor example, all kindergarteners

in a county during a given year, or all college freshmen in a particular region.
Military cohorts might include a study of air pilots during a specified era.
Adult cohorts would include large unspecified groups of adults such as a random
sample of residents of the state of Nebraska. Community cohorts will take all

individuals of all ages living in a given moderate size community. -

Non-représentafive populations include samples selected in a non-random
fashion from a. larger population. Thus, adults ‘who volunteer for participation
in a health study would comprise a non-representative population. "This category

- js further subdivided into normal and specialized-cohorts. Normal cohorts can be

defined by their ages, as were the representative cohorts. Specialized cohorts

are those groups which are selected for study because of some specific character-

jstic of interest. Studies of perinatal damage cchorts may be of some special
interest since such early possible causes Of brain damage might very well be re-
lated fo later impulsive antisocial behavior. Following up a population with

pregnancy difficulties, abnormal delivery conditiorsor neonatal neurological:

difficulties permits one to assess the criminologic consequences of these early ‘
disturbances. Groups of mental patients can be studied to determine the relation-
ship of mental illness to antisocial behaviors 3 e o

) Long-term study of de]inquehts and criminé]Sétah provide information on the
probabilities of vecidivism. « If the clienis-are intensively examined early in -

their criminal career, then the relationship between theSe,ear]y‘signs,anquol1ow-

up status can suggest signs predictive of recidivism. . ;

Of particular importance, in this group of specialized eohorts is the group +
of children at risk. Such children might be selected to be at risk because of
antisocial behavior in their parents, because they belong to social- groups which
have @ high probability of criminal or delinquent acts or because of other factors
which predict to their later criminality. A great advantagerof the.risk design.

~ over the study of normal, representative popu]dtiopS'iS'thefhigher”jie]d,of anti-

‘social individuals in the study.. This.means that in order to eventually obtain

" a sample of criminals of a given size, one can begin with a smaller total cohort.
" This can be of great importance if time-consuming assessments are envisioned. -~
" Disadvantaged students would represent one group of children who are seen by .
researchers as being particularly at risk for a variety of unfortunate reasons
- such as poverty,¢unemp1oyment'and Tower educational attainment. Special children

(a term used in education).are selected for study because they are gifted or
‘because they are hyperkinetic. = LE e o T

’ k i ‘

s %.§

e

qr

O

- biological variables; they could further be broken down by age of initial assessment,

7 A N om0 1

v Examples of theése types jtudinal i - of-
the chapter of this repoﬁi?es of Tongitudinal research may be found in most of
4 . ' ‘ :
"~ Contacting the projects. Subsequent to the development of the i i
‘;cr1ter1a described wi?h _the above taxonomy, we set out go contacthgr;ggl%§10n51nce
our focus was inter-disciplinary, we published notices soliciting information about _
Tongitudinal research in approximately 20 journals and newsletters in the fields :
of psychology, sociology, education, criminology, medicine, social welfare, psychiatry
| and pub]uc health. We also contacted professional organizations. We sent posters
to g]] of the dep@rtment§ in major medical schools, to departments of pSycho]ogyﬁ
aoc10109y, education, cr1m1no1ogy, social welfare, and public health in 100 universities.
MWe also wrote personal ]etters to 396 1invidivuals involved in longitudinal research :
Finally, we conducted.e1ghtlcomputer,searchers to identify completed and ongoing .
government-funded projects and to identify any projects which might not otherwise

‘have come to our attention. - :

. ~ Our next step was to identify projects which we consideredk i £
SR T - e St S . - as being of
significance for studying possible etiological variables in criminology. gThe criteria
~gg“§;$§;;gt}ghmak1?g §?1s Judgmgn%‘were: size, age of the cohort studied, breadth
N ion avaiiable, possibility for follow- ) ri 0t
> initial assessment. | Y W-up and type of variables in the

v o We next'visiféd a number of projects which had been identified in i
step. The_pgrpose of.these‘visits was to get a better first-hand fami%?az?iyp;$¥;0us
the Qoss1b111§y of doing criminological research with each data file. We were
par§1cu1ar1y interested in materials which might not be available in published
articles: 2., we wanted to generate a complete picture of data gathered, of

. gggszilggligié*gg g?ss]of cogﬁuctiﬂg follow-ups, (for example, to ascertain whether’
. ; , available on the cohort), and - S investi ! i tude
Toward collaborative work. ; _t) and to‘assess the;1nve§t1gator s attitude

o ~As we'publicized our survey, we received many reprints, le bibli hi
and othgrﬂwr1§t§n material. Our next step was to’cgta1ggue and pizggié ?;??lgggﬁggles
. processing critical aspects of the entire set of written materials. A coding o
scheme_qutdevysed in order to facilitate the identification of relevant projects‘~  |
- for criminological researchers with special interests. After all the coding was
s done, we had the capability of listing all projécts which, for example, studied

size of cohort, gender, etc. If it were of interest we could identif i

Size ot e, g > S : e of 1inte , : a list of
,perecgifof‘atfleast 500 seven-year-olds assessed for reading abi]ity¥ We could

~also devermine whether the state where the subjects reside is a state where the
1dent1f1¢at1on of criminological data can readily be made. B ‘
°The‘fo11owin975e¢tioﬁ‘presénts some of the éﬁ;factebistics of ihe‘380  roject:
. AGWAT : - S some of | ‘ ; rojects
~in_our computer file. The project descriptions from which our codes were,absiragted
- did not always contain infeZmation on all of our coding categories. Thus the

“tables which follow do not always sum t 380 projects.

Characteristics of the projects. o

. o T TR e LT SO

A 'total of 380 projects were identified. Of the 380 projects, the great majori

: (279)’were studies which did not involve control or compargsggESEEGp:h?ng?th?aJor1ty =
‘Moreoyer,fmost1of'the«proaects,had‘a duration of less than 10 years with afmédién
duration of 5.4 years.. Only 24 projects had been in existence longer than 20 |
years (See'Tab]e 3:)» A large majority of the projects (245 or 63%) studied individuals |
‘25:years,pf aggkand;unger with a median;agegof.lz;Q years at inception. L S
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~ descriptive of.critical aspects of the 1ong1tud1na1 projects we identified. The
. tables are presented 1in order to inform individauls interested in doing secondary

j‘of exist

10

j,(See Table 4 for a comp]ete d1str1but1on ) At the t1me of the 1ast fo11ow up
the med1an age of the subjects had. risen to 36 5 years (Tab]e 5).

Some of the cohorts were sampled from geograph1ca1 reg1ons of the United States

(e g., Northeast). Others drew their samples from individual states and the
District of Co]umb1a, while 14% of the projects sampled individuals from the entire

 United States. A number of the U.S. investigators studied populations in other
‘countries (the exact number of projects for each: 1ocat1on is detailed in Table 6).

The type of cohort sutdied varied considerably. High school-aged and elementary-

~aged children when combined accounted for 28% of cohorts (13% being elementary-
~aged children). Community cohorts, pregnant women cohorts, and preschool groups

were relatively rarely studied (See Table 7). Adult (not further specified) co-
horts represent the largest single category (26%). The greatest number of project

directors (55%) selected normal subjects in contrast to a psychiatric population

(15% of data files), delinquents (4% of files), or drug or alcohol abusers (5%

 ,of files). Table 8 includes the distribution of subject selection criteria for
the projects. Most projects (73%) studied both males and females (Table 9) with
- 21% looking at males only as contrasted to 6% studying females only. Almost

one third of the projects had relatively small samples (less than 100) ‘while pro-
jects of over 500 encompassed Just over. one th1rd of the tota] proaects surveyed

‘(Tab1e 10)

As noted ear11er most of the prOJects began with normal subaects ~ However,
of those projects studying deviance as an outcome (N=279), the largest number ‘
(40%) focussed on psychiatric behavior; deviance in social situations was studied
by a much smaller number (17%). Drugs or alcohol use (16%) "and ant1soc1a1 behav1or
(14%) were other 1mportant areas of concern See Table 11. ‘

In order to determine 'the var1ety of measures 1nc1uded in each data f11e,
tabulations, were completed.of the types of antecedent measures and the types of -
outcome measures studied. Antecedent measures included the information collected
on the sample dat the initial contact, while outcome measures were those assessed

Cat follow-up. Tables 12 and 13 d1sp1ay the frequency with which both types of
measures were used. Thus, 85% of projects assessed demographic information on

the samples as an antecedent variable while 65% included psychological measures

- of personality. Of the projects, 48% examined socioeconomic/family variables. ”ii],’

Neurological variables were the least frequently studied (only 17%). When out-
come measures were studied, they most frequently were demographic (54%) and psycho—

k1og1ca1/persona11ty (50%) Neuro]og1ca1 outcomes were rarely stud1ed (8%)

Tab]e 14 presents 1nformat1on on the antecedents measured in the progects
for each type-of outcome observed. The table could be useful for investigators

- seeking prOJects with specific outcome and antecedent measures. Thus if one were

interested in school outcomes. for children with sociocultural or demographic

‘deprivation or with neurological deficits, the existence of projects with these

measures could be determined from Table 14 By ‘correspondence with the volume

- editors, the projects-of interest could be identified. Tables 15-19 present.
-+ type of antecedent measure studied as a function of other characteristics of the.
_project such as type, age, and size of the cohort types of. subJect se]ect1on
"and type of research des1gn s , , _

The data wh1ch we have presented above in the tab]es were 1ntended to be

ana]yses regarding the wealth of suitable data current]y available. As we dis-

- cussed e2r11er, one ‘of the 1ntents of this volume is to encourage. better utilization
ng 1ong1tud1na1 f11es In the chapters wh1ch foT]ow we present deta11ed S
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~all shared a common interest in the exp]wcat1on of the physzcaT, mental and
personality development of the child, : v
‘making detailed anthropometric measures, 'studying. skeletal development by ;r'?,uﬂ SRR
JuK=ray, assess1ng bersona11ty with sthe “TAT and Rorschach and recording details :
~of family c1rcumstances and interactions. -

They ‘were consc1ous1y multi- d1sc1p11nary ‘

5 ' @, B o
e : . o \ . 3 2 A S e
’ i . X\, = 2 A,M,Ms,;@,.,.‘,ﬁw.‘,
Y g " ! & o0 32 ?
| | | e A Br1ef Out11ne Qf ‘the History of - B oo -
i G AR :j Long1tud1nah Research , L SHEIEIE BRI \
oAl - - G s e Y
: Sarnoff A. Mednlc . Ph D Dr Medg'ﬁ‘ : e R !
’ | Blrg1tte Mednick, Ph.D. v R v R
Univers1ty of Souﬁhern Ca11forn1a ;
1 @ KSoc1a1 Science Rdsearch Inst1tute_. e g
; . . . ; ;:»/’I:r A . : i ‘,‘ 3 S (:x . . ;{‘
e j Before the 1920 S, ]ong1tud1nal research was represented by sr1ent1f1ca11y 5
€T ~curious individuals (typ1cal]y parents) who measured and described“the growth ¥
KA .. and development of the1r\ch1ﬂdren The earliest such report mentioned in the 2
Boan: o " literature s the study made%by Montebe111ard of his son's-growWth between . g
e B LC R 1759~ 1777 (Buffon, 1799). Several writers have described or referred to such” L
e Sy early 1nvest1gat1ons (Scamn1on, 1927 Ba]tes and Nesse]roade 1980 Wa11 and , £
‘e -QW1]11ams, 1970) ‘ 4 , : , 5
5 £ Ty Some 19th century methodo1og1ca1 workecentering on growth and deve]opment\a 7
ot 4 . contained quite: eoph1sticated cansideration of methodo1og1ca1 problefs in . "N ~ i
i)v N\ @11ongitud1na1 research: For example, Quete]et 3 (1842) research des1gn d1scuss1ons : i
i r'_couid be usefu] read1ng for modern researchers IR S : |
5 b e EIE A S S i
' wh11e these carefu1 chron1c1es of 1nd1v1dua1 deve]opment can be c1ted as .. i
‘ e F*ﬁ°.sp1r1tua1 forebears, what we now’ understand as longitudinal research had its.. o
‘ . w.-origins.in the second decade of: th*s century. Sontag (1971) reports ‘that two ‘ c ek
e 1"€3ﬁ: © L mens,. Beards]ey Ruml and- Lawrence K. Frank played a. p1vota1 role in- st1mu1at1ng f‘f~ﬁ o b
CR ,@hresearch on the development ‘of human 1ife. Under the.aegis of the National: g 2B
= R ~ ‘Research” Counc11, a seriés of conferences on, Tife history research in child * % ?,
. : ~deyelopment was held which helped Taunch the”c]ass1c studies initiated in the o -
s B 267, " The conferences inspired an ‘engagement in understanding the b1olog1ca1 : |
o ‘ {} v faand soc1a1 forces wh1ch interact to form "the whole chi]d et , 5 o
S O HRREE The f1rst of the class1c,‘1ong1tud1na1 proaect5<was 1n1t1ated by Terman ) Ty
SRR o, in 1921. Hi%-aim was to study the physical, mental and persona]1ty deve]opment R B
. ;ﬁfi_@l;"'~“ of 1nte11ectua11y superior children. © (For a current report on ‘this: work see. . .
ook oo s chapteér 53) This project was distinguished.from the projects: which’ 1mmed1ate1y
Ao e g o= FolTowed in that it was. focussed on gifted children. - The .othetr. proaects have
“'*f;‘ﬂ'ﬁ:‘eik-d‘ . ‘a more general orientation. seeking torunderstand the deve]opment and growth '’
Bt s ‘ of the pormal child. sFollowing ‘the Terman Gifted Child Study, projects: :
. " develdped at the MerriT1' Palmer School in Detroit and at the University ofe« =
‘ _ Colorado Medical School (both in 1923) ‘and at the Un1vers?ty of Minnesota. " . -
+{1925). In 1928, the Berkeley Growth’ Study began; .in 1929, the Berkeley = :
~ Guidance Study- (see chapter 41),:the Fels Research Inst1tute Progcct and the o :
v"Harvarq\Long1tud1na1 study were launched. ~The final project in this series T
S owas the&OakTand Growth Study: 1n1t1ated dn 1932 wh11e these: proaectsthad @H;v: A
h;d1ffereht emphases depend1ng on the: 1nVest1gators who initiated them, they : B

e The samples: ranged \{n ‘size from 61

;’”;_to 309 subJects and were (w1th the exceptrtnwef the Berke1ev Guidance Progect)

m g : , i (‘g D = o o S o S ii‘k\m'k

o SR T - 02 S B e
. 7 o . ’ i
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a1most‘a1waysvhﬁgﬁly‘sé]eCtedi‘white, middle-class vc1unteérs;
gators felt more secure about continued cooperation with such subjects.

them by the following five points: .

5

L5

-~ formulated research questions and methodologiess, further enhanced the research . 1) -
. the chances of longitddinal data being available for analyses of research *%Y  J

i qUestiOHS/whiCh:beC@ﬁéﬂof interest to.-psychologists after.the completjon of -

-, the initial.dataicoll e S R

e e e B T R e R e B e e T
» = A continuing criticism of these projects in thé;EarPg\yéérs“was‘théir»]acku); o

- of productivity. However, this must be considered a highly, unjustified’criticism

.. » born out of Jack of understanding of\the fundamentdily diffexent goals and o

-~ objectives which-were guiding the efforts of the pioneer researchers in this .

7 area. . Tt was thesopinion of these researcherssthat developmental psychology-

-~ hadwgone as far as it could using the more traditignal and less-time-consumings
~rese

- . o - . "‘_b ‘ K it ; 33
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How might oné éharacterize'thése'pioneérﬁng‘studies?“ Lester W. Sontag, =
one of the founders of the Fels-Research Institute Project, ch@racterizedf o

1. They were somewhat gTobal in. their approach. i
2. They had elected a methodology without delineating many
- specific problems. co . e R :

They lacked stated hypotheses.

3 ¥

They were all committed to research efforts which would for

0

_years, be heavily devoted to data collection.

g?5. ‘They were committed ‘to making a variety of.kinds of obser-

*'vations and measurements for which there were not yet .
immediate research questions of designs. Y(pagew989)v i

o o b

It 'is clear that such pfdjectsIWOu1dﬁhevek,béfgiVen a'high:pﬁiortty'séorE‘," .

“today by our government study sections. ‘It is, however, also clear that had

the original longitudinal researchers, begun their.studies more recently they

“would themselves have chosen to alter the methodology of the studies™ifi several

respects. It is an dnherent”problem in-all longitudinal research that the

- knowledge, technology and preferred research paradigms of a field will be

subject to dramatic. changes during the duration of.a project.. Thus, with the -
‘benefit of hindsight, Jongitudinal researchers will-always find themselves =~

wishing they had done things differently in the initial-project phases. If

one at this point in time should make an”overall evaluation of the adequacy of. .
‘the methodology used in the pioneer longitudinal studies, one would have to - -~
say that given the state of the art in developmental psychology at a time when . .
the studies were.begun, the original investigators were very skillful in their

choice of procedures. For exampie, the global, rather than problem-specific, .
focus and.the lack of initial hypotheses, which led to extensive collections = .
of many diverse categories of data, appears to have increased the long-term - - °

~ potential of the studies. Due to diversity of the data’ banks, researchers

. of very different ‘backgrounds .and theoretical /orientations have been able to =
~Tind data relevant'to their particular interests in the study files.

- of the diversity of the problems analyzed by use of the data from these ~

“projects are presentéd by the works of Kagan and Moss (1962), McCall, et al. "~ ° -

(1973), and ‘Block (1980}. Clearly, the fifth point made by Sontag, concerning ==

the initial collection of data categories not:related to specifically

lection phases of these¢projectsg%k~v
i -~ B B . R \

¥ B R

h paraﬁigms;,'Thgyvcontendeg,that“further»ugderstaﬁding}of‘é{fg@tiye*<v‘
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.+ - In"the modern era, projects have become much more focussed and/or much
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- and cognitive development of the etiology of behavior problems anc :
extent to wh1ch“deve1opmentq1 Prediction is possible oggthe basggdogfe22$y
. assessments could best be détermined-by Tongitudinal, prospective research
(Ma§F§r1ane,’1963).' Thus clearly with this set, high Tevels of publication
activity dur1ng the early data collection phases of the studies was neither
o considered'1mportaqt‘nqr very desirable. That is, before the types of analyses
- for which the Tongitudinal investigations were planned, could be undertaken :
data‘had to be collected over a rather Jengthy period of time and the syste% ‘
for organizing, keeping up and protecting the data files for the future had
to be devg]opgd. The originators of the projects assigned these tasks, rather
than.pub]1cat1on, the highest priority during the early years. Their i
g1111ngnes§ to make this kind of extensive investment of time and effort
M eserves lasting gratitude and respect from their contemporaries as well as
w~€g$3§§]gpll$?gugsa dDze Eo Eheir effort psychologists have now access to in-
e , cted data: banks," : : i o s
sl it 'ta- banks, the research potgntjal of which(1s st111 fqr
. At this time, the concern regarding the productivity of ion'itu
research.progects has. been ‘effectively countered by the gmportan% angiggqueﬁt1y
‘ggqtgd research reports which have emerged from these studies since the mid-
.<t;ft1e§. In addition Eg authorships by the original longitudinal investigators
- this literature presents many instances of younger researchers who, in ana]yses,
_ 0f a current problem, were fortunate enough to be able to draw the benefits
~of the groundwork done during the many preceding years of data gathering.
‘ n important factor which fgci1i%atedéthevex Toftation of the ri o
., banks of the Tongitudinal studies was the eStablighmEnt of the~52$tgécgtgigg
; Pu?l}c;Health'Serv]ce as a granting agency. This agency helped guideé :
5 s;1ent1sts to consider more problem-oriented studies and more focussed aims
- that could be;more;c]ear!y‘stated, Support was provided to researchers who
 §showed,1ntent1oqs and abilities to carry out such research with the data
~« banks of the child development institutes begun in the twenties. =

_The projects of the twenties did nat s rush ilar projects in
e projects of the twenti .Spawn a rush of similar projects i
- the United States or Europe for some years. - It was not until 1948pthgt then

~Next project along the lines of the original 1920's projec initi
31 FonaTlmme 37 s 91 Lhe orag project was initiat
Sybil Escalona at the Menninger Foundation in Topeka, Kgnsas_,bThis';%ugg‘by

- focussed on the influence of fami]ymlife.and'personal‘traUmanand'on the dynamics

. Of personality development. This rather Tong time span during whi
T g Loy e DPAIElL. S ralher | | dur ich no :
8 “g}longltqunqlﬁstud1es‘were begun (i.e., after the'firgt gr0up~$rom thefgwgggies)
: “,gay‘very 11ge1yfbevascr1bed to the many practical difficulties encountered -
-4 such projects and by the slow payoff in terms of Yesults and publications. "
. {)erhapsxthe great depression ‘of the 30's also had a damaging effect. .

. larger. A good example of a relatively :small project with focussed interests

S

- Is-the New York University School of Medicine study I: ‘

5, e New Tork University School of: Med! - study of behavioral development
;1,(Thoma§"et7alsr‘19605 Thomas, et al., 1963). Thomas and COWOrkérs‘werép' o
~"5p?¢1f?¢a1jyi1n§§f€$t?d‘Tn the question of the relationship of primary (consti-
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tut1ona1) react1v1ty 1n 1nfancy and the 1ong term meaning of th1s type of
reactivity:to psycho]og1ca] growth. The focussed nature of this study has
“meant that a series of important questions were always available to help in
structuring-data analyses and publications (see Chapter 38). It also meant
that the precious initial assessment techniques were problem- -focussed

and Were therefore appropriate for the quest1ons posed later in the proaect

PrOJect TALENT (see Chapter 24) the Educat1ona1 Test1ng Serv1ce Proaect

“and the U.S. Co]]aborat1ve Project are other examples of major efforts in the

~United States_which were originated to answer relatively specific questions.
Some of these have evolved into multipurpose projects as the subjects aged and
began to)ev1dence a var1ety of. outcomes (e. g. de]1nquency, menta] 11]ness,
etec..... : , )

The larger 1ong1tud1na] stud1es of ‘the more modern era are exemp11f1ed ,
by the giant British birth cohort ushered in by the 1946, 1958, and 1970 studies.
These studies chose as their population-all individuals born in a specific .
week in Great Britain. All perinatal data available on the included subjects
were collected and related to later follow-up studies of the total cohort or -
of selected subsamples (Davis, Butler and Goldstein, 1972; Douglas, 1964;
~Chamberlain and Chamberlain, 1975) This type of des1gn obviously resu]ts in
a study sample which is representative of the. total population from which it -
is drawn. - However, for research purposes other than census-type analyses, the
non-uniform conditions under which the initial data collection took place in
these studies constitutes a methodological disadvantage. The perinatal
data were collected and recorded by varied sources of hospital personnel,

- midwives attending ¢linics or home deliveries or non-medical=witnesses

to a delivery. Thus more missing data and less standardized data collection
seems to be the price paid for the representativeness of the English cohort -
‘and similar samples. Clearly, the ment1on1ng of the problems associated

- With the data collection procedures in these studies should not in: any way .

be interpreted as a down-grading of the merits of the type of study in generaT
The obv1ous value assoc1ated with the 1ncreased genera]1zab111ty of findings:

,,,,,

popu1at1ons 1nvo1v1ng intensive and standardized data collection, and of the
larger studies of representative populations with resulting diminished control
over the experimental procedures. Both types of studies represent unique’ . .
capabilities for answer1ng research questions. The studies of representative
popu]atwons are useful in describing population - trends and incidence rates of

- outcomes in a population without control of interacting variables. The studies of

specially selected samples are important in estimating re]at1onsh1ps in specific _i,f'

groups homogen1zed in terms of social or medical conditions. - Depending on the
nature of the research questions one or the other. or a combinat1on of both e

: may prov1de the most adequate parad1gm

, Perhaps the newest breed has been the h1gh rlsk proaects |
h1gh]y problem-oriented. . They study individuals at high-risk for later
~deviance (for example, ch11dren of schizophrenics); such subjects and contro1s

-are assessed relatively ‘early in their lives before signs of the target dev1ancef'”_,
After some: years when some proport1on of the samp]e does “[j.:ﬁ,j;"

are man1fested

Rather the prob1ems were po1nted out in an attempt to 111ustratee;,'

Such proaects are

SRR 2

____‘ “.“, T

¢

0]

become menta]]y i1l or cr1m1na1 one can then ana]yse the data of the

.1nit1a1 intensive assessment and subsequent follow-
how’ the deviant individuals distinguished themselve

fortunate co-subjects at the

oldest of these projects is the Copenha
~ been following a population of child
20 years {(Mednick, Schulsinger and Griffith, 1981).

type of study assesses a biol
observes eventual outcomes.

~Project which assessed the au
a total population of 3- -year-

ups and determine
s from their more

time of the initial assessment. The

gen High-Risk Project which has
ren of schizophrenics for the past
Anothar interesting

ogical measure early in “childhood and

This may be i1Tustrated by

the Mauritius

tonomic nervous system: functioning of

-01d children in Mauritius (

Medn1ck Veneb1es,

~Schu]s1nger and Cudeck

This volume, together with its com
tudinal research = (Mednick and Baert, 1981),
the current state of this field in the develo

, in press)

panion volume on European 1ong1-

present ‘a fair picture of
ped western nations. At

~this point in time, the research
longitudinal. research initiatives.
retrenchment and more ded1cat1on to

e

P

B

support climate does not encourage new
Perhaps it 1s time for careful
secondary analysis of existing studies.
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Overview of LOhgitudinal Research:
Methodological and Practical Problems
" Michele Harway,

‘Sa:noff A.'Médnick‘

Birgitte R. Mednick

,z’Univiﬁsity of Southern California

',Mo%:uqf the chapters which follow present individﬁai research-
ers’ experiences with the longitudinal approach and descriptions of:
long-term longitudinal data files. In some instances, investigators

- have algg highlighted difficulties encountered in the completion of
the projects. While it is not our intention to gloss over the pro-

blems which face individuals who invest time and energy into the

~ collection of longitudinal data, we do have some suggested strate-
- gles and solutions. Moreover, it continues to be our contention as
well as that ¢f other~proponents of the longitudinal approach that
~ there are some problems which can be studied effectively only by
. the longitudinal method; the study of development and issues having
- to do with long-term consequences of events such as the incidence
~.and development of disease or deviant behavior are judged to be most

it

-appropriately researched with the longitudinal approach.

- In the sections which‘followrﬁwe'disc;ss,methodplOgicalﬁand

~‘praCticalfproblems:facing~lgngitudinalnresearchers. :
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Practical Difficulties

Cost. bio
. Q . .
The most frequently cited objection to longitudinal research
has been the cost associated with the data collection over an ex-
tended period of time and with the long term support of a research
staff. Let us examine, however, the assumption that longitudinal
research is costly. While the difinitive data on this question are
not currently available -- to our knowledge no one has actually
costed out a longitudinal study to support or refute the allega-
tions =-- there is some evidence that this research method is in
fact less expensive than others. Inflationary factors aside, the
biggest cost in a longitudinal project is the initial data collec-
tion, with the tasks of sampling, variable conceptualization and
refinement, overall design of the research, and initial instrument
development to be completed prior to the initial assessment. More-
over, staff training needs to be done most thoroughly at the begin-
ning of the project and apparatus needs to be built or purchased.
In addition, the initial data collection is usually completed on
an entire cohort, while later follow-ups may limit themselves
willingly or not to subsamples. Thus costs for the data collection
alone are usually higher at the beginning of the study, as are
overall costs. If only one additional follow-up assessment is plan-
ned ten to twenty years later, then pro-rated costs per year are
likely .to be quite low. When intermediate assessments are made, the
costs are likely to rise somewhat. & : v

L 9 ; -
Yet, consider what the costs would be if some other research
approach were utilized. In order to obtain the same amount of data
as collected in a longitudinal project using some other type of

- research, it would most likely be necessary to study several sepa-

rate samples, each examining some variable or set of variabies at
one ‘point in time. With each separate study, new subjects would
need to be selected and assessed, new apparatus would be needed and
the research staff would need to be trained for each new data col-

' lection procedure. Thus the costs for other types of research almost

always exceed those for equivalent longitudinal studies. .

- When the costs of longitudinal research are compared to thé-»
costs of ‘cross-sectional studies, (in cases where the two procedures

- are adequate for the problem to be researched) the major considera-
~tion has to do with the size of the sample required. The sampling

error in longitudinal studies is related only to the representa-

tiveness of a single sample whereas in cross-sectional studies each
additional sample adds to the sampling error, with the result that
a longitudinal sample may be kept smaller than the combined size of
a number of cross-sectional samples, leading to avCOSt»savings.
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With a new sample needed to be selected for each cross-sectional °
study and with the high cost of sample selection, it is evident

that this procedure would lead to higher expenditure for the same
pay-off than would the longitudinal approach. In addition to costs
of sample selection, the cross-gectional approach would also require
background data to be collected again on each sample and staff to
be trained each time.

A second cost COnsideration is related to the fact tﬂat much
longitudinal research is multidisciplinary and multi-purpose. That

- is, such studies often include a wide number of variables relating

to social and medical deviances and covering a variety of fields

.such as psychology, medicine, sociology, etc. Because of the breadth

of coverage of these studies it is usually possible to conduct many
analyses and substudies with diverse foci. The individual cost for
each sub-area to be investigated is substantially reduced as compa- .
red to collecting the same amount of information with other research
methodologies. Such multi-disciplinary longitudinal projects may

also lend themselves to secondary data analyses to explain outcomes
(such as mental illness, social deviance, etc.) which were not the
original focus of the project. It seems obvious that undertaking such
secondary analyses would result in considerable savings.

Publication Record.

~ » T 7 . : :

A second criticism of longitudinal research is directed at

the publication record of researchers using this method. Some of .
the early longitudinal investigators were more interested in stu- -
dying the fate of their subjects than in publishing findings of the
study. The belief remains today that there is a paucity of published
material on the longitudinal approach. The fact is that the litetra-
ture abounds with reports on longitudinal research. This is less ob-

- vious than it might be because many researchers prefer to publish-

papers in their own discipline since status and prestige are enhanpced
mqre.by‘suqhea'procedure,than by publishing in either an interdis+
ciplinary journal or one in a different discipline altogether. Thus,

‘the politics of professional recognition are such that they may

create one of the greatest barriers to the multidisciplinary inter=-
est of longitudinal research. A corollary of this is that resear-
cperg may be unaware of longitudinal research in closely related
disciplines other than their own, since they are less likely to

_Search,fOr lite;ature;in other disciplinary Jjournals.

‘ Thus;‘locating longitudinal research projec%s;is'nc easy job,
since no one publication or field is likely to reference all ‘of the

.,ongoing or recently completed work. Another chapter in this volume
~.describes the process by which the editors of this volume located

;tpe projects described herein. The disciplinary nature of longitu-
dinal research suggests that a great deal more longitudinal research -
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is publishedgfhan is generally acknowledged and that an interd@scip— o
linary volume such as this may begin to bridge the gap and to ;nform
researchers in a wide variety of fields. ‘

iy
[y . y

Wi

It . .
Another practical difficulty mentioned at some time or other by

all longitudinal researchers is the difficulty in obtaining aqd/og ;
maintaining fundihg. As a consequence of the belief that longitudinal

‘research is more costly than other research approaches, funding agen-

cies have been reluctant to grant continuing support to longitudinal
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ease from a long-standing medical data file may prove difficult

because relevant information may not have been collected. This is likely
to have occured because the disease was not identified when the medical
file was developed. Thus, changing definitions and improvements in labo-
ratory' conditions and technology have made researchers aware of condi-
tions and illnesses not previously identified. In many cases, the explo-
ration of those conditions depends upon earlier data which were not col-
lected. Or changing conditions may affect the criteria under considera-
tion in such a way that data at two points in time bezome noncomparable.
For instance, to ask an individual about his or her political orienta-
tion (i.e. radical, moderate, or conservative) during the 60's may not
yield information comparable to that gathered on the same topic in &he
80's, since concepts about radicalism and ocnservatism have changed

- agencies. A further encouraging trend is that these same agencies

[230)

research. Moreover, the compartmentalization of government-granting
offices into discipline-specific funding groups has made it difficult
~for multi-disciplinary projects to get support. Government funding , , 0
agencies in particular are subject to political pressures which may ’
constrain their ability to fund long-term research projects, even
those with potentially important practical implications. Thus, many
’ i i ‘ i ies are not sup- " , RV - L ) : .
e et S iannca sesjecks: Stier metcertiare, viohave s | e hostibilsey of spoteing npmedictanie infisnes ani is fioriste
ceived government funding for years, may find their support abrupt;yj egOtgh to aliowffor tgg QQSilglllty gf gha?ge gg@tzhe egglqraylon _
cut off at year nine of a twenty year project (for example) because - B | Ny \ Oi theé lmpact Or unanticlipated variables. In aadi en, it 1s lmpor
the agency feels that the project has gone on "long enough". All of S tant to keep the theory which guides the research fairly general,
these factors do present discouraging picture for the future of fun- such ttat_ltlmgy chang overftlme. It is atgo g good Piann}ng ?efh‘
ding for longitudinal research. Counterbalancing this outlook are ntque Z ;ncdute a Vdréezﬁ,o measureg tn : e atatEQ% igtlon_lgt
several encouraging signs: There have been indications from within , ; rumen i and o reiof dese 1ndr%W ata ozm'so N at hey ?lg -
government that there is an interest in establishing study sections o grrianadyse hatla .atir date an gtergrete l?lfhi llgdtlo ?ﬁpi
focussing on longitudinal research within some of the larger funding g}ca and technological advances. Finally, a well-planned longitu
' - dinal project might include, as Gruenberg and LeResche (1980) have
. suggested, an advisory board of distinguished s¢ientists from many
different disciplines. Such an advisory board, especially one inde-
- pendent of the political constraints of the funding agency, could

substantially in the last two decades.

The problem of changes .in hypotheses and interest areas is a <
real one. The longer the study continues the more such change is
likely to occur. Whether the value of what has already been collec-
ted diminishes is dependent on the nature of the data. Thus, good
planning involves designing a longitudinal study which anticipates

o,
LA
St

‘have been increasingly seeking to fund projects which involve secon-
‘dary analyses of existing data files rather than projects whicp de-
pend on new data collection. Thus, it may be possible to sustain

funding from these agencies by developing broad data files which S R g  Provide the expertise necessary to develop an inclusive and flex-

- lend tgémSelves to mgltidisciglinary gesgarch and secondary analyses « B ible data b;;e and later could suggest the analys;s of issues from o
or by identifying existing files with the goal of doing secondary ana- 2 Y a variety of perspectives. " :

lyses. Thus, another intent of this book -- to identify existing data v ¢ ‘

files which may be appropriate for further analysis on different to- - N \ o Data Storage

pics from those specified by the original investigator -- may result . AR storage. )

in prospects of collaboration where fund%ng is not as much of-a pro S R A Longitudinal researchers are often concerned with the difficul-

_blem. s - ties inherent in the storage of their data. The sheer volume of in-

b formation collected and the clerical time involved in processing the
5 o data, can indeed become a problem. More than in .any other type of
. . - ] : - .research approach, however, accuracy and precision of data collection -
: v . » o ‘ A g ‘ : N : “h ' and storage are essential in longitudinal studies. The advent of the
The -collection of longitudinal data has -also presented practical . O an LL S , ‘ < 11 , ‘
problems due to thg fact tgaﬁ thelpassage of  time geads to cﬁanges in .o computer age has made the storage of data a simpler task. Yet, because

o

o . )
Timeliness and inclusiveness.

3 ; . , e I % _ ; it is not usually possible to regather or reconstruct data that have
“instrumentation or theory. Thus, information needed to pursue a hypo- o ; L : ; ; L = X =
thesis developed ‘at a Tater time may not have been collgctea'qt the e . ' been lost or improperly processed, it is critical that the investiga-
. inception of the project because its possible significance was not (| . ¢ 4  tor institute procedures that allow for periodic evaluation and quality
. perceived. For example, testing hypotheses about Legionnaire's dis- C e T €$~ \\ coptrolvof the data collection phase Of the project.. E '
, o 0

X : o ' R . X R+ . . . . 8 . B
: . : . a8 . : . . e = .
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*natal trauma, social variables and infant assessment measures.
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Staffing. S | .

‘The final area that has presented a practical problem in doing
long—term~longitudiggl research, has been the maintenance of a research
staff. Few individuays, except for perhaps the principal investigator, .
are likely to remain 'on staff for the duration of the project; (some-
times 20 or 30 years). Since, training people is a financial burden,
shifts in personnel have often been costly to longitudinal projects.

On the other hand, periodic changes in personnel may not be unhealthy.
In fact,” the occasional addition of new intellectual blood may very
well lead to the inclusion in the data.base of more variables from a
variety of disciplines. This is likely to happen more often with shifts
in personnel than if personnel were to remain stable. In addition,

new personnel may reanalyze the existing data in new and creative

ways not considered by the ongoing staff members. o

5

Methodological Issués

Selection of appropriate variables fOr‘the‘outcomes of interest.

A methodological problem closely related to the practicai prob-
lems of timeliness and inclusiveness of the data is that having to

‘do with the selection of appropriate variables to study for the out-

comes of interest. Age of subjects at the time of data collection and
at planned follow-up ages is an important factor to consider in the
choice of variables to be included in a longitudinal research project.

‘The literatgﬁgkgn developmental psychology has demonstrated that the
"~ degree to which sucdessful prediction of short and/or long-term out-

comes of a given variable may be obtained is highly influenced by
variations in subject age. In a prospective study initiated with’
subjects who have reached adolescence, a rather high degree of predic-

- tability can be expected between the adolescent measures of persona-
lity traits and cognitive ability and similar measures obtained later

in adulthood. Measures obtained on children during elementary school
ages show considerably less correlation with later measures (Thomas,
Chess and Birch, 1968; McCall, Appelbaum-and Hogarty, 1973). The
lowest levels of successful long-term prediction by far have been
obtained in prospective longitudinal studies begun during infancy and
early preschool years (Sameroff, 1979). ‘ : '
In this discussion, while the examples which follow are selected
from studies beginning in infancy, generalizations may be made to

. research starting with older subjects. Our discussion of this issue

F0O

centers around ‘three types of infant variables: perinatal and neo-

‘The‘gisk‘typés of variables: perinatal and neonatal physical

traumas have been shown to have a significant, though generally not ~%§ '

strong effect on developmental outcomes during early childhood.
(Sameroff, 1979). R o AR - PRy
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In addition, some_evidence existsﬂfor a sleeper effect being opera=
tive in the long-term outcomes associated with this category of in-

fant predictor variables. (Mednick 1978; Pasamanick & Knobloch;, 1966) . i

The research evidence seems to-suggest that information regarding
perinatal and neonatal events will have the most. predictive value

if the planned follow-up ages are during preschool years; follow-up
during elementary school years is likely to show no significant main
effects of perinatal variables. : ’ . !

; The level of predictability of later outcomes on the basis of
perinatal and neonatal constitutional data tends to be greatly“im-
proved by addition of data describing conditions of the developmental
envirorment. Thus, obtaining such information should be assigned high -~
priority in studies aimed at predicting towards long-term outcomes

-as a function of perinatal and neonatal events.

The research literature examining the effects of a sechnd
kind of variable, that of static environmental or social variables
(Sameroff, 1979; Bradley, Caldwell and Elardo, Bronfenbrenner} 1974)
suggests that this category of predictors has no measurable impact
on development and behavior during’ the first year of life. Sometime
during the second year, most often around 18 months of age, the
negative effects of less optimal environmental conditions begin to
appear, and from then on, the negative effect becomes progressively
more and more pervasive (Kagan, Lapidus, and Moore, 1978). Thus, it
seems important that in addition to static measures of the social
environment, measures describing the characteristics of the care-
taker and of the caretaker-child interaction be included in prospec-

tive longitudinal research on infant samples. Since inclusion of - Ty

these categories of predictor variables ‘has been shown to improve
the predictability of early and later emotional and cognitive out=-
comes to a highly significant degree. ‘ :

Inclusion of variables. describing caretaker characteristics
and interaction style must be seen as especially crucial in studies
beginning in early infancy. At this point of development, observa-
tions of caretaker characteristics and infant interactidén patterns

‘present the possibility for determining, to some degree, the role

played by each of the actors in forming .the long-term interpersonal
relationship. As first pointed out by Bell (1968), the pattern of .~
interaction developing between a child and its caretaker is by no @
means developed through a unidirectional process; that is, through

the infant's responding to the caretaker's behavior. Rather, the »
- pattern of interaction. 'developing in an infant-caretaker dyad ‘

depends to an equal degree on the characteristics and typical réac-

tions of each member of the dyad. o i S
' By obséiving,an infant-catetaker dyad from earliest,infancy,

some insight into the etiology of the child~adult interaction obser-

,ved'at later ages may be obtained. In contrast, +the etiological in-
,,formatiop to be obtained about the interactional pattern itself as
well as its impact on concurrent child characteristics mustibe seen

as limited if one studies the interaction of adolescents with their
parents. As an example, watching parents of a juvenile delingquent
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1nteract with the youngster and obserV1ng an unlov1ng parental style
will not allow us to conclude that this parental characteristic mlght
have a causal relationship to the delinquency. It is also possible

. * that such a child has caused the parents an extraordinary amount of

difficulty or trouble (perhaps starting in 1nfancy) by possessing
characteristics that made caring for and raising the child a very
frustrating task. In such circumstances, the cbserved parental style
could be 1nterpreted more correctly as an effect, rather than.as a

" cause. Obviously, interaction patterns observable between a child

ATy

and his or her parents may never actually be divided in such a simple :
fashion into causes and effects: because\they have all been formed
through the continued 1nteractlon of parental and child characterls—
‘tics. ®©

iy

Birch,; 1968; St. Claire, 1978; Rosenblith, 1964,

o “The results from the llterature:on predlctlon of‘shorter—,
and/or longer-term outcomes on the ba51s of infant assessments,
.the third set of varlables show such preilctlon to present a rather

disappointing low level of success, particularly in the areas of
cognitive functioning and personality traits (Thomas, Chess and
1973; Sameroff,
Kratchuk and Bakow, 1978; Kagan, Lapidus and Moore, 1978; Horowitz;
Sullivan and Linn, 1978; Crano, 1977; Corah et al, 1965 Ucko, l965,
McCall, Hogarty and Hurlburt,,1973 Sameroff and Chandler, 1975

!
B J

The lack of predlctablllty of later functioning from. infant
measures should not be lnterpreted to mean that infant assessment
data are inappropriate for use' in longitudinal research. It is, how-
ever, important to note that confining the selection of measures to
thosg” considered to be infant measures of the traits or areas of

' competence that are to be measured at later subject ages will yield

© vt 1

“The follow1ng p01nts ‘seem among the more 1mportant to mentlon in thls

-disappointing results. The recommendation to be extracted from the
resedrch seems rather to be that as wide a range of;measures as
pos51ble, including varied measures on the infant, the environment,
and their 1nteractlon, shows greater promise for successful predic-
tion.

= ’ : Q = .
(\" . 43 -

It should be pointed out that the increasing level of predic—
tability of measures obtained at later ages in childhood is very
likely to be caused by the fact that such measures possess higher -
qualitative continuity with the final outcome measures studied. In
young adulthood the measured characteristics cease to change in
quality from test to test, thus resulting in a high stablllty of
measures obtalned from late adolescence onward.\

i)
s As mentloned earlier, some of the concluslons made about 1nfant
researck’/seem generalizable to research begun with older subjects,
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L. The planned follow-up ages -of the subjects ‘have implications for v
the kinds of variables.to be included and the level of prediction to
be expected in longltudlnal reseaﬂch. :

2. The lmportance of blologlcal measures in prediction is helghtenedv
if such measures are analyzed in 1nteractlon with env1ronmental mea-
sures.- : .

3. The predlctlve power of env1ronmental measures as well as the
possibility of gaining insight into the mechanisms through which
environmental effects on development are mediated is dramatlcally
improved by inclusion of nonstatic environmental data. E%amples are
data based on direct observation:describing the characteristics of

'significant persons in the environment and of the patterns of inter-

action developed between the subject and tbese persons.

o Ge

In addition to the variable selectfon~and design~considerations

'dlsCussed above, a frequently cited methodological difficulty in

“longltudlnal research has to do with sampling. The sampling of longi-

tudinal reséarch has been critiqued from several perspectives: Respon-
dents or probands for longitudinal studies often have been chosen
because of their cooperativeness and availability. This of course

~makes the sample not representative and subject to selection biases.
- However, it certainly is possible to obtain random samples or to

“lized.

structure the study around birth or community cohorts. In all instan-
ces, cooperatlveness is requlred unless unobstru51ve methods are uti-

» . @

| Another type of sampllng problem reported is. caused by changlng

| population’ patterns. The population may thus have changed so much

type of cohort must plan their study on the
jected. to be at the time of analysis rather
~is at the 1ncept10n of the study. Moreover,

Follow-up: .

because of immigration or emigration that it no longer bears much resem—

blance “to the original populatlon assessed. Researchers assess1ng this
population as it is pro-

than the population as it
judicious follow-up of the

original sample may remedy the problem to a substant&al extent. .

e RN T ‘)w
Iw

Stlll another klnd of problem has to

culty and the consequent effects on the rgpresentatlveness of the re-

sulting’ sample. A frequent occurence is that over long periods of. ~Eime,

do with follow—up dlffl— &

‘attrltlonuof the sample occurs. and the comparison of the initial and s,“

“final gromps is difficult to specify. However, proper - planning can
also prevént +this problem from plagulng the project. Some researchers
(Wall & Wﬂlllams, 1970 Crlder, Wllllts & Bealer, 1972) are reportlng
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quCCESSfUl follow—up procedures of 80- 90%, the last flgure for a .

study of over 20 years’ duratlon. Efficient admlnlstratlve follow—-
up ‘can also reduce gaps 1n the data owing to the absence of subjects

" at particular data collect .on sessions. It is also. POSSlble to weight

the  sample for nonresponse hlas since antecedent cnaracterlstlcs are
avallable on all sub]ects. %\ UL ¥ :

N R . "

It must be empha51zed that dlfﬁlcultles of sampllng and gaps

in data are not confined to longltudlnal work. Other’ technlques are

subject to - theusame problems, £for ‘gexample, house to house surveys :
may ‘suffer in representatlveness due to the absence from the home of
persons sampled. ' :

; J.;r,! 4
SIS

Repeated measures.

.and subjects, with the result that it may be easrer tomcollect certaln
- types of sen51t;ve data. ST SR [ﬁé*J' e

2

One type of problem, spec1f1c to longitudinal research has

to do with the experimental effect of testlng ‘In testing and retes—

ting the same individunals, the initial testlng always carries the-

possibility of affecting respondents' behavi%r in such a way that

they would behave differently on retesting than if there had been no
original testing. For exampre, if a researcher were interested in the
effect of point of view in a £ilm on students' attitudes, a research.
study might be devised in which students were presented wrth a film
presenting one side of the” argument in an extreme\and yet convineing -

‘manner. To“test the effect of the film, the researcher might admini-~

ster a pretest and a post-test of students' dttitudes. If there is ;
a.shift in the students' attitudes between pretest and post-test, can
the researcher, legitimately attribute this change to. the £ilm? Would
such a change still occur if the ‘subjects had not been sensitized to
the film by wirtue of having been pretested? This is one problem

. induced by repeated testlng Another problem is commonly ‘known. as the

"practice effect" when an increase of scores occurs on the post-test
by virtue of the fact that the subjects have practicedron the pretests.

Experimental desrgns do exist which correct for the experimental effects
of testing (Campbell & Stanley, 1966) . ,With. longltudlnal research how-
ever, the problem is likely to be magnified as testing or’ measu:ement’
may consist not just of testing and retesting, but potentlally of an =~
infinite number of data collectlon waves. The continued and repeated

~testing of the same individuals carries the rlsk of modlfylng their
‘behavior in .unknown ways. The problem is not ‘unsolvable ds longitidinal

designs have been developed which in .effect provide control conditions

“(Campbell & Stanley also describe such’ procedures, as do’ many other
researchers,‘lncludlng Mednlck, ‘in press)

. ‘ There is a related pornt whlch may be made regardlng repeated
testing: Corntinuous contacts increase the rapport between researchers
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MData oollection‘interVals:

&

o On the other end of the c0nt1nuum, lack of fregquency of data
collectlon may also provide a problem. For example, characteristics
of the subjects: may change at a rate very different from that provided
for in the°data collection schedule. Thus, when trying to relate out-
comes (such as criminality, for example) to environmental or personal
changes (such as changes in family composition) which have occured
during two data collection points, it may be less possible that usual
to infer which of several changes is causally ‘related to the outcome.

- in question. Again, good Planning in the selection of a measurement
interval would deal with this potential problem. In selectlng a mea-
'a researcher may want to cons1der. ‘

a. the rate of change of the characterlstlcs in questlon

vl,b.‘the degree to whlch the sample is llnked to some cohort
v“rdeflnlng event :

e

c,fthe frequency of occurence of events between measurement

.d. the extent to which 1ntermed1ate events occur srmultane—
kouslj for all subjects , o

o . o
i = .

Scale constructioni - e

Another issue may stem from the fact that research in the
social sciences frequently depends on questionnaires containing dicho-
tomous. items. Such dichotomous items often are translated into dicho-

. tomous varlables. These are generally not appropriate for analysis.
with multivariate: techniques which are useful for sequential analysis

- or complex types of data analysis (e.g.
tures,path analysis). Investigators can plan to develop a body of
data, making possible the construction of scales which combine the
dichotomous items and produce scores with appropriate range and vari-

ance. Useful-in this type of scale constructlon is Cronbach's alpha
vtechnlque. , o

gyConfldentlallty~

P : . : £,

: The flnal area Wthh needs to- be mentioned here 1s that of

issue is common to all research, it presents a particular problem with

k~long1tud1nal research because of its long-term nature. Thus, the con~
-« fidentiality and protection of participants must be malntalned for
.. longer periods of time with resultant complexrtles. Moreover, where

:large amounts of. data have been collected on large numbers of responf

' dénts, there is always the danger that unscruplous - 1ndlv1duals will

',v1olate the rights of part1c1pants or that the data will be subpoenaed
‘thorough the courts. Thus, it is 1mperat1ve that- part1c1pants be pro-

ek1tec ted and 'some organlzatlons such as. the American Council on Educa-
o tlon have gone to great extremes to do so (See the chapter on ethlcs'

‘analysis of covariance struc-

'~tconf1dentiallty and the related issue of data linkage. While the first T
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"and confldentlallty for more detalls)
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Data linkage can also present a problem partlcular»y in cases
where separate files have been set up for names of respondents and
data collected. Since follow=up must either be precoded with subject
number or coded after they have been returned>to the research organi-
zation, the file linking names and subject numbers must be obtained

" thus temporarlly increasing the risk of exposure of individual sub-

Jects. Selection of highly ethical and respon51ble personnel in this

~area is essentlal to malntalnlng the confldentlallty of respondents.

_This overview of methodologlcal consfzz\atlons 1nd1cates that:
while engaging in longitudinal research compllrates somewhat the

~ research task, none of these methodological pfoblems is insurmountable.

Much of the criticism levelled against longitudinal studles may have
been warranted in the past but proper planning may avoid many of the
methodologlcal defects we: have touched on in thlS chapter. T
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 outcomes do not actually do so.

. The Prevalence of Problems in Géneta1

IR

 Longitudinal Methods in the Study of Development*

L.N;'Rbbins~“j

‘What Longitudinal Studies of'éhifdreﬁ;HaVe,Taught,Us

The qﬁétsiohs”thatv1ongitﬁdina1*5tudies have successfully answered |

are those dealing with 1) ‘the prevalence of various types of children's

problems in the population at Targe, in children of various ages, in.girls
as compared with boys, and in children in different social classes;

2) the correlations between various childhood problems; 3) the 11ge11hood
that particular problems or personality characteristics will persist or

k"~remit;;4) the identification of treatment or intervention effective in

 >jchangingjthe 1ikelihood of the persistence of problems; 5) thekassociatjon;,

o of family and other aspects of the childhood environment with the - -

appearance of problems in childhood and with the continuation of }&,

~ childhood problems into adulthood; 6) the association of childhood

problems and traits with the emergence of difficulties as adults; and
finally, 7) the demonstration that many of the environmental variables .-
and types of intervention commonly believed t0~1nf]qence:ch11dren s

S S e

~Pbpu]atiohs“

" The first decision to be faced in producing estimates of problem

e i s st s e A1

- b1

S

i 3‘ :

‘rates in a general popula

pathology. Often we use
consider a certain percen

ldesignate that certain pe
“iscale along“which a parti
"~ Imidpoint at the populatio
-1 that fall more than two s

| common example of such a

tion concerns the‘cq%ofﬁapoigts,definiqgiﬂ,.
definitions that simply decide a priori to
tage of the population as "abnormal.” To
rcentage as abnormal, we first construct a.

cular characteristic varies, fix the scale’s

n mean and call "pathological" those cases ~ = -
tandard deviations above or below that midpoint. .
In other words, we create a standardized scale. The IQ test is ‘the most
n € ,'of such a scale, where a score of 100 has been set as the

sc

O

a priori one.

. advantaged backgrounds, with or without psychiatric problems, can be
' contrasted.> S e T S R :

- no standardized measuring devices like IQ and reading tests exist.

- depending on the criteria applied. For example, Rutter (Study T1) found
~a prevalence of 8 percent for psychiatrically disturbed 14-year-olds when -

- questionnaire responses, his estimate rose to 21 percent, the increase =~ - :
“due principally to self reports of “"often feeling miserable." In'the ‘ :
- National Child Development Study (Davie, Study P), first grade teachers }
-were asked to identify children who would hardly ever sit s3ill. They

~-and scored 14 percent in the "maladjusted" range. In their sample of

V) identified a third with serious enough emotional problems at some g Lt

. .time in theirschildhoods that help was sought. The Study V sample was . '
~especially predisposed to seek psychological counseling, being New

. Yorkers largely from the professional class who had been induced to

~participate in the study in part by the offer of professional help to

‘the child. NonetheTess, the authors judged the problems presented not -

yield different results. Yet, however one Tooks at the problem, there
- seems to be a considerable number of children thought by themselves or
. others “to have psychological problems. It also seems clear from Rutter's =
~ followup (Study T1) that problems increase between the ages of 10 and 14.
‘Using the same criteria at both ages, Rutter identified 11 percent as-

R

| ‘midpoint and indiViduais moré than two standard deviations below the -

mean are considered retarded. Sometimes researchers forget that IQ o o
scores mean nothing more than.that, and solemnly report that half the -

~ ‘children in their sample have low (below 100) IQs! It would be surprising

indeed if they did not! National reading. evaluation tests, like the IQ,
are standardized scales designed.so that a fixed proportion will be

 defined as backward readers. Once so defined, the lowest group is’
~offered remedial efforts.

It is important to remember that the deter-
mination of how many poor readers will qualify for help is entirely an
It merely reflects how much investment the society plans
to make in improving reading; it is not an absolute measure of reading
disability! Thus the finding that 6.5 percent of 10-year-olds on the
Isle of Wight (Study T1) are backward in reading is chiefly useful as

a baseline against which children from specially disadvantaged or

" Estimates for bsychiétricﬁdjsthrbances'do not héve.éuchka'predeter-
mined distribution of scores in the general population, in part because

Indeed, estimates of impairment rates vary widely in normal populations,
he based his estimate on teacher and record data, but after he obtained

named 11 percent of the boys and 5 percent of the girls. Teachers were
also asked to assess children on the Bristol Social-Adjustment Guide,

136 children followed from birth to adolescence, Thomas and Chess (Study

S

to be trivial.

 These widely, diverse estimates make it clear that different methods
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psychiatrically disturbed at age 10, and 16 percent at age 14. The
addition was chiefly among girls, and chiefly in the area of neurotic
disturbances, rather than in learning or conduct problems.

~ Boys not only show problems earlier, but they have a different
spectrum of problems. Among those found to predominate in boys at age
ceven are hyperactivity, reading problems, enuresis, hostility, with-
drawal and restlessness. Young girls exceed young boys only in anxiety -

(Davie, Study P).

In addition to the increase 1in psychological disturbance with
adolescence, there are changes in attitudes that may be upsetting to
family and school. As children reach high school age, they typically
become less conventional in their attitudes, less convinced that school
achievement is~to be sought, more independent, less attached to their
parents and le 4 religious -- or so a recent study that followed them
for four years found (Study J). These findings confirm lay views of

adolescence as a period of exploring new values and separating onesglf
. from parental views. It should be remembered, however, that this sj udy

represents only a brief historical period, and one in which there was a
marked upsurge of rebellion in adolescents. To demonstrate that these

" changes are typical of adolescence in general, replications in different

historical periods would be necessary.

Correlations Befween Problems

(2}

One of themost iniporta,nt contributions of followup studies has Bee‘\n\\

the demonstration of the association between problems of different, types.
Finding associations between behaviors we had previously perceived as
discrete suggests that they may actually be part of a common syndrome,
or if not, may share some of the same causes. When behaviors are asso-
ciated, we begin to look at them in a broader context -- as indicators .

-of some underlying process rather than as single symptoms.® Thus far
- many years, thers was a great deal of speculation in-the literature

about the causes of alcoholism. Theories coming from psychoanalysis
focused on drinking as an oral activity, and looked for its causes in
“infantile oral?experiences;“Newer,research, however, has found that
early drinking occurs in the very same children who are delinquent,
drug users and sexually advanced (Studies J, R2). If children indulging

in forbidden sexual contacts are the very same children indulging in

o forbidden drinking, it makes it difficult to argue that drinking

~ represents fixation at a pregenital stage of sexual development.

AN thekbehaviors‘Wé have just identified as occurring in the
same children -- drinking,fsex,and delinquency -- all appear to come

T
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. from a single conceptual realm: they all represent resistance to

authority. There are also examples of related behavi

single conceptua] reg]ms. For instance, Rutter (S%Zé;r%igrggsoggﬁgd

| Tow IQ and_poor reading to be associated with poor performance on |
‘sghqo1 achievement tests, associations that we could have anticipated
s12ce school performance should be a function of both native abiTjity ’
an sgccgssfu1.1earn1ng. The more interesting results, howeVer5‘5re
ass?c1at1ons discovered between probiems that seem to come from’different
realms. Poor reading is associated not only with IQ and attendance, but
3]50 with general maladjustment (Studies P and Q) and psychiatric ’

ézgrQer (Study T]), part1cu1ar1y conduct disorders. Poor reading is

additionally associated with neurological disorders such as epilepsy
and cerebral jpalsy. One connecting link may be IQ, which is also

¢

.. associdted simultaneously with conduct disorder and neurological

abnormality (as well as with bronchitis, s impai

JNnoY \ | s Speech impairment and -

2}222 zﬁ?igi;on).ﬁﬁtudydT1%.d However, IQ is not tge sole exp]algigon
; ’ n with conduct disorders read e i

IQs would Tead one to expect (Study T1). cYenare ppor]y than, thetr

Another reliable association found through i tudi ies i
tha? bet:ieen equrgsis and conduct disorders (gtulggg1ggd;231T?§q?1es ?
~again an agsociat1on.that is by no means obvious. The association is
an intriguing one, since enuresis can be alternatively interpreted as
a delay in maturation or as a refusal to conform to family norms.

.Not_only problems but desirable behavidrs ave ‘

longjtud1na1 stuqigs to be strongly corre]ated;h gouS?i? ?ggggyb%)
bpugda not‘erpr1s1ng1y, that well adjusted, nonneurotic students did
tes in the "eleven-plus," the examinations that English schools used

o.a§s1gn students into academic or general education tracks. Gifted
”Cgil ren (Study U) were fgund to score above average on health, physical
attractiveness and athletic ability. While these findings,are’consistent
g1%h Tater results, they were surprising at the time when there was

elieved to be a Taw of compensation at work that made bright children
ath1et}ga1]y or soc1a11y inept. The only suggestion that there may be
gome s 3ght penalty to be paid for having unusual assets is Kagan and

reeman's (Study E) observation that for girls only high IQ is associ-

~ ated with aggression, independence and less dating behavior in high

school. (This study was also done a number of j ' i

(Thi y was als wmber of years ago. Given the
changes since then in views of proper roles for women;git is no Tonger
s0 cTear that these are adverse consequences.) - :

Persistencg and Termination of ProbTems:

Discovering the preva1eﬁce of prdbiems in genera’ ‘ fone |
- " ~prevalence of problems in general populations and
the correjat1qns ?etween different problems is a byprbdﬂcg of 1ongii3dina]
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studies, but similar results could have been obtained in cross-sectional
research. The special role of longitudinal studies is in observing change
over time.. Observations over time lend themselves to two broad goals:
discovering which childhood problems persist and which remit, and dis-
covering predictors of future problems.
: N |

We noted previously that the prevalence of problems increases
between ages 10 and 14, and that the ratio of boys to girls decreases
as girls begin to catch up with the boys'ihigher early rate. This
increase in overall rates and equalizing of the sexes could be due
either to the disappearance of young boys! problems and the onset of
new types of problems common to both sexes in adolescence, or to the
persistence of young boys' problems and tﬂe addition of girls' problems

in adolescence. |

Rutter (Study T1) found that the latter alternative was the one
that actually occurred. Very few of the boys diagnosed as having a con-
duct disorder at 10 had recovered from it by 14, nor did those with
reading disability overcome it. Many studies (Studies C, G, R1 and
R2) agree that delinquents have a high risk of continuing their criminal
behavior, although the frequency of rearrest begins to taper.off in the
middle 20s. These studies also dagree that continuity of crime is

»greatest when the juvenile crime was more serious, when the first

delinquency occurred at a very,young age and when the juvenile offense
led to institutionalization, Kagan and Moss (Study E) found that
aggressive boys remained aggressive men, and indeed agressivity was
the most stable personality trait in their sample. Langner (Study M),
following New York City children for five years, found fighting, conflict
with parents, delinquency and "mentation problems " (i.e., academic
problems) all to continue or worsen over the five-year period. Heber

- (Study 1), following the offspring of mentally.deficient mothers as

control subjects for his treatment project, found that their slightly
Tow IQs in. early childhood dropped increasingly with age. Thus there
is ample evidence that the conduct and Tearning problems typical of
the disorders of ‘early ‘childhood are often persistent, although it

is also cT%ar that many children with ear1y problems improve.

Langner (Study M) presents the best evidence about the ages at

“~which these various handicaps stabilize enough to allow them to be
“used predictively.

He found that antisocial behavior becomes stable
‘at about age 10, while conflict with parents and mentation problems

are stable much earlier -- about age six. On the positive side, early
high IQ and early school achievement are also stable, as Terman (Study
U) found for IQ and Kagan (Study E) found for achievement. The
Berke'ley Growth Study ?Study A) reported trait stability beginning
about the age of school entry. Children showing destructiveness,
attention seeking, shyness, somberness and jealousy at ages six and

seven were likely to show the same traits in adolescence.
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- after age eight.

- serious mental illness.

”jmmed1ate relif bqt for theychi]d's ]Ong_tetmggdjustment.

]

While figdfngs are remarkably consi ie€ about
Rl gs 3 : I stent among studies about
i?igllggﬁogf ;2:;:oc;z;ai:ggg§?$1ve.andhintellectug1 prob]emg‘gggé:hghe
- school years, 177er in their findings about the stabi]ity
of neurotic traits. Douglas (Stud i S prability
. C ; ugla y Q) found that childr 1
adjusted, i.e., "ngﬁzg:jczsttgndT$? deteriorate in ,choo?npgﬁﬁgﬁmgﬁl;
2 r udy found. some consist urotic
gg?}giénbg&dggghn;Sischantfgr cogduct problems. Of Ig?gxbgogigﬁgrot1c
{ otic at ten, half were healthy at 14 are
with only one-fourth of the conduct dij Y ross pared
1 disorders. Still, neurotic child
were more likely to be affected at 14 thari hildr ree of vy
at ten, particularly §f they Tad Len an were children free of ‘symptoms
€ arti arly if « n seriously enough affected t
require hospitalization. Roff (Study S) found 1i 4 fonshin
between neurotic symptoms as record 4 3n o enild ool qanerationship
neuroti ed in a child guidance clinic .
Success in military service, suggesting that the neypgts cmpta
- . o ice, the neurotic sympt
either remitted fully or became mild gL 2a ! P
be the key to bringing some order out of the chopr LuY M) Findings may
e Key 1 out of the chaos of contradictsi
about childhood neurotic sympt: ' o e Caions
a b ptams. He found that ov fi '
interval, a number of "neurotic" 5 i or.2 Tive-year
val bet ) : ymptoms did get better: d d
repetitive motor behavior delusions and h inati nd soeqa e’
isolation. However, he péints out than niucinations and soctal
15 1 ver, ) , t only one of th i ~
isolation, had been associated with tg impairment cooial.
his initial survey. He found that armseorc ail impairment score in ™
‘ ! . - that anxiety, the classic. ic! '
symptom, did not become a stable charact isti 1 sdo]eapoEic!
His results would indicate °that most netmotic cyntil adolescence.
woul L most tic symptoms in children
are both mild and transitory. The mneuro four oS itaiiy
| Lransi - ore serious and incapacitating.
ones, and those arising in adolescence, may be a good'dea? m;:2t22§b1e

Studies of geneka] populations of chi
! ] ‘ ‘ children often gr
s¥§§$§??§;;ycg;gg¥:; who?e prob}ems are neither 1in thegagggeiggsgher all
‘gisciplinary p realm nor learning problems into th idual
category "neurotic." 1In this “catchall}" With children wia
: . ( 1," along with ¢ i

anxiety, fears and overdege?qince,”there is a gehy sma?}]gﬁggpwaggh

’ _ niike the rest of the ichildren in " ic!
category, these seriously disturbed children have extremely Sggr ggggggggs

- Childhood psychoses, as shown in followup studies by Rutter and Lockyer

(Study T2), Bender (1973), Annell (1963), Eaton and Menolascino (1967)

and Eisenberg (1957) a " ! .
and extremely diSab%ing? vehyr§erlous d150rders 1ndeed, rarely remitting

achievement patterns, social skills i ‘ e’
, ] 21y Sk1lls and aggressiven '
set well before adolescence into patternsg%hat are,$§§e%§etgagge1y

- liabilities or assets .for a lifetime.  Thus the treatment of‘chi1dren‘

with serious impairment in these areas is important not only to provide
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until age six, In day care,sthe children were offered an unusually - *
intense learning environment. At age seveny the index children con-

€

v}

The Identification of SucCessfu1’Treatments =

Treatment evaluation is the form in which the followup study can
function as a true experiment. Ideally, children are randomly assigned
to treatment and control groups, the treatment process is carefully
specified and evaluation of outcome is blind and unbiased. While this.
ideal design is familiar and well accepted, attempts to carry it out
have been surprisingly rare and those studies that have made the attempt
often find that dropouts badly mar the equality of treatment and control
groups that was initially achieved by random assignment. _In addition,
the outcome criteria used have often been-so general that one can only’
tell in the positive studies that some positive effect has occurred,
not its nature. Where outcome measures have been explicitly defined,

it is often found that improvements have been achieved in psychological =

test scores or teachers' impressions, while measures such as academic
achievement and rates of arrest for delinquency, which would be more

meaningful for the child's future, remain distressingly unaffected
Gittelman-Klein & Klein, *1976). - ‘ L

~In all,.there have been few studies showing significant long term
effects of treatment (Robins, 1973). Even worse, there have been some
showing significant adverse effects. McCord (Study C) reports. results
of a 4reatment program in which coungglors tried to help boys and their
families .in every way possible, inciuding tutoring, medical attention,

. summer camps and recreational programs. Followed 30 years later, the

treatment group had more early deaths; more high blood pressure and
heart trouble, worse jobs, more job dissatisfaction and more repeated
arrests. Another study with disturbing results (Study 0) followed
three years later childreniwho had been assigned at age four to four
types of preschools and to'a control group. The experimental children

in all programs were advanced’ compared to controls on entering first
.- grade, but by grade two, treated children all showed declining IQ scores.
~and children from three of the four programs had "Tower scores than did

the untreated controls.” Girls particularly seemed to suffer detrimental.
effects. Thus, it appears that psychologicalias well as physical treat-

~ment can result®in unanticipated noxious effects.

One well degignedVStudy by Hebers(Study I) présents m§¥e cheering
results. Thevgffsprjng of* 20 women with markedly low IQs were placed
in day care betore six months of age, and intervention was continued

o

tinueﬁqtobghowvremanﬁably high 'IQ levels when compared both with a.
contro '
their own older siblings.

a
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1 group of-offispring of women with equally low IQs and with W¥ﬂ~ﬁj:
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This last study, if its results are confirmed in larger samples, will
join a small select group of proven successful treatments for children's
psychological problems. Followup studies of behavior modification
techniques have produced impressive short term results in home and ,
classroom, and desensitization has effectively reduced childhood phobias
(Achenbach, 1974). It is interesting that treatment has shown its most
enduring positive effects with regard o those childhood symptoms --

fears -- that have a high rate of spontaneous remission.

it

The Association of the Family and Other
Childhood Environments with Problems

The family factors most often proposed as predictors in followup
studies include family size, broken homes, illegtimacy, adoption or
foster placement, socioeconomic status, supervision by parents, atti-
tudes of parents toward the child, parental expectations for his
achievement, behavior problems in the parents and siblings and psychi-
atric disorder in the parents. The difficulty in assessing the role

" of ‘these family variables is that they are all strongly intercorrelated.

Families of low socioeconomic status have more illegitimacy, more breaks,

more very small or very large sibships, offer less supervision (in part -

because poor mothers have to.work), have less expectation that the

child will receive higher education, include more parents who are
criminal, mentally retarded, alcoholic or schizophrenic. Because of
these intercorrelations, a longitudinal study that chooses one or
another of these characteristics to show that it predicts bad outcomes
in the child could often come to the same conclusion had it picked any
other from this 1ist of variables. It is only when some of the descrip-
tors are held constant while the relationship of another to children's

“problems is examined that we begin to get a hint as to what the causal

mechanisms might bg and therefore what aspects pf{ﬁamily patho]ogy are

- most‘jmportant;‘w«a$;~,17

Clearly there is a marked association between families with some or
all of these characteristics and both school failure and conduct dis-
order in offspring. For instance, Farrington and West (Study X) have
found an association between low social status and delinquency. Low
status has also been implicated by Davie (Study P) in poor reading, poor
mathematics skills and poor social adjustment as measured by withdrawal,

dependency, hostility and restlessness. Rutter (Study T1) also found =
.an association between social status and adjustment, which disappeared
~ when he controlled for IQ. However, Douglas (Study Q) found the asso-
- ciation of Tow social status with school problems not to depend entirely
~.on ‘the inheritance of low. IQ, since the association continued even when

e e



. with relatives, with foster parents, or in an institution.

have now shown that the type of broken home, as refle
- and consequences,*fs an impobtant-pred1§t1¥gifactor;
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= A final interesting but controversial discussion about parents'

- effects has grown out of the attempts to étudyéfhe'genetics‘of'schizo— L
: phrghiq;by;comparingythe offspring‘of*schizophrenics with the offgpring
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? - T e L Fa ass ciation might have additionally & .. R1) found that ‘the effect of the broken home 1in predicting sociopathy
qu; + the ch1éd_s‘%g Wagotggtsgggg%agiienggﬁcgsgg ﬁ{sy1owgrggt3tus children. = - was entirely attributable to the problems in the parents that Ted to
! depende o dens pth t the family's social status hasCan effect independent g their divorce, separation and institutionalization. Quarreling anti- o :
: Fur¥her evi ?25% thz‘study of gifted children (Study U), which found that , ~ s social‘parents‘whO’remaingd together were no improvement as far as the1} j
| Secial status in chilahood continued fo predict ‘adulttoccupational status -, Offspring’s adult diagnosis was concerned. - | B ‘ | ﬁ
an even in thjs‘QrOUPégh@fe_a1l IGs were very high. - Do ey - & Douglas (Study Q) has sho?n~the importance of the)type and time off ;
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~vary profoundly along such dimensions, matching and statistical contrtis

' f?

of contké]vmothéfé;f Not only has an excess of schizophrenia been iden-

ad in these children. ) ' - of alc ism and drug
ified in these children, but also an excess of alcoholism and drug
:g:;e (Schulsinger, ‘Study N). To what extent this represents the-

v"=genet1c“contribution'of the schizophrenic parent and to what extent it

reflects the effect of assortative mating between schizophrenic women

- -and antisocial men or the effects of famj]y'breakUp’due ;q;the7mothe§fsAf}_;;v

illness is still upsettled.

Siblings as well as parents can;have:important effects on outcome.

Farrington and West (Study X) and Robins (Study R2) have found that having

delinquent siblings increases the risk of delinquency. Terman and Oden

(Study U) found that bright and successful siblings increased the probg‘

ability of achieving a high occupational statusvfor bright‘children.,

" In addition to, family influences, Tongitudinal studies have ex-

plored cultural influences on children's outcomes. Rutter (Study R1) ~

" found rates of disorder twice as high in‘an inner London- community as

on the Isle of Wight, .and Wolfgang (Study Y)‘fbunﬁ‘afstrqngfimpaCt“Of‘fi“’,;

A*‘.race on delinquency rates in P@i1ade1phia.

re 1 difficulty 1 sessi i . g '1'in%?ﬁences
- There 1s a difficulty in assessing the impact of cultura ! s
because ethnic status and residence are highly correlated with family

: _ n 3 Frakon ted parents,
Study T1) are much more Tikely to have broken homes, arres falike

%ow s%cioecbnomic status’and large sibships than are the,9”°“95:ﬂ‘th' L
whom they are contrasted. As mentioned previously, when populatipns -~ v

| : e t i ces betwee ~Therefore, even

an never fully overcome the d1fferences‘between_them. ‘ ore, »
gttempts to‘shzwathe~effec% of one variable holding another;constant gay
not be adequate to prove.a relationship, though they are often adequate

¥o dis » Thus i ' was 1 that Tow @ -
o disprove one. Thus, Robins (Study RT) was able to show ti ) .
"?Egcial,claSS'in childhood was no longer an important predictor of adult .,

psychiatric status once the parent's Tevel of antisdcia1/behavior was -

. _taken into account.”

" Among the family and background factors that have been found to

‘ﬂ"'rémain predictive of children's outcomes when factors correlated with -

“bac ‘ itco » held constant are: ge families
oth background and outcome were held constant are: Tlarge
gredict pgor‘school achievement, holdnng;soc1al status constant (Study‘
Q); Tow social status predicts poor reading and social adjustment .

holding constant family size, mother's age and child's legitimacy (Study

P); Tow social status predicts. delinquency holding constant family size -

' idy X iminality in bi ical pa of: adopt: dicts their

~ (Study X); criminality in biological parents of. adoptees pre s thel
‘f’férimi%aT%ty,'ho1ding constant*the crimfha11ty»of‘the adpptnve parent$ 
_-(Study D1);‘v L R D B It I S

: . :

~ variables.  Black boys in-Philadelphia (Study Y).and inner city Londoners . -

R 4 y ~/// e ; SR - ' ‘
‘ | ) RS DR o
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. “How children's infractions of the law are handled by the legal
.system seéms to play dn important role in the child's later adjustment.
While no particular form of treatment of delinquency has generally been
“found to reduce the 1ikelihood of recidivism, studies of the diversion
'  system (i.e., whether infractions Tead to appearance in court and -
O - lincarceration) have generally shown that more formal and severe handling
i - of juvenile offenses has been associated with worse outcomes (Studies
‘Rl and 2, S, Y). It is always difficult in & nonexperimental study to
#.be certain that delinquents treated. with greater severity were not
“initially more seriously delinquent, or from more disadvantaged homes.
But efforts to hold seriousness of the offense and background factors

o 0/ ~~ constant have not been able to wipe out an apparent,independent!effect;

of the way the child was handled. Study Y did not find this effect
for the,first»offensé,“put did foﬁtsubsequent offenses. ‘ :

o - The Association of Childhood Problems and Traits

With the Emergence_of Later Difficulties

frd

Some of {hé charaCteristics porténding 1ater'ch11dhood difficulties
s ~can be detected at birth. Children born both too early and too late have
e . been shown by the National Child Development Study (Study-P) to have

B ; - poorer school achievement and more physical incoordination at age seven.

These results are well substantiated in a number of studies, including

é ."'b S that by Barker and Edwards (1967) where premature infants were also found

to be at high risk for a numben of physical disabilities -- epilepsy,

o -cerebral palsy -- which in turd are associated with later adjustment
. problems. o o y SR & :

Q)'to‘fOrQCastka;variety‘Of problems in adolescence: conduct disorder,
- reading problems and delinquency. In. general, however, traits prior to

school age except in the severest form such as childhood psychosis and
extremely Tow IQ have not been shown to predict later outcome (Study A).

Hospital admfssionS.in,ear1y chdehood were found by Douglas (Study

O 4 it - Chess and Thomas (Study V) attempted to 1ink temperament in the first

year with the appearance of psychiatric problems in Tater childhood.

The only significant relationship they found was with activity Tevels
and this finding itself was unstable since the same trait in ‘the second
~year of Tife was no longer significantly related to later psychiatric

problems. |
<  DOnce children reach school age, however, stability greatly in-
~ Ccreases. A variety of indicators of trouble in elementary school are =~
- strongly related to both adolescent and adult outcomes. - Among substan-~ -
T ‘3;,tia] predictohsaof,]ater‘de!ihquencyfare,reck]essness‘or "daring,"

T
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res1stance to teachers author1ty, f1ght1ng and aggress1veness unpopu-

- Tlarity with peers, Tow IQ, school failure, excessive absence, hyper-
- activity, reading retardation and poor grades (Studies G. H. R2, X and

Y).  Similar behavior traits are associated with later a]coho11sm
(Studies C, R1 and 2, U), poor work adjustment (Studies B, H R] and

' 2) and adu1t smok1ng (Stewart & Livson, Study A)

Perhaps the most general of all ch11dhood predlctors is 1ow IQ
It has been shown to influence not only delinquency, reading problems
and likelihood of completing school, but also smoking (Study Z), early
marriage and poor work adjustment (Study H), and later psychiatric
problems (Studies L, T2 and W).  Both Watt (Study W) and Lane (Study
L) found some re]at1onsh1ps between Tow IQ and schizophrenia. Lane

in addition has demonstrated that schizophrenics' premorbid ch11dhood‘

IQs showed less correlation with their siblings' IQ than do normal
children's, suggesting a poss1b1e neuro]og1ca1 bas1s for the disorder
demonstrab]e early in life. o

A]most as broad1y pred1ct1ve of 1ater d1ff1cu1ty as low IQ-is
Havighurst (Study H) found it pred1cted generally
poor adjustment in the early 20s, as well as poor grades in high school,
smoking and nervousness. Robins (Study R1) found that it pred1cted a
host of adult problems, 1nc1ud1ng criminality, low socioeconomic status,
poor job performance marital instability, drinking problems, poor
performance in the military, isolation from relatives, impoverished
social re]at1onsh1ps and geographic mobility. One of its most common

ear]y effects 1s to increase the r1sk of delinquency (Study X).

. De]1nquency in turn has profound 1mp11cat1ons for later adgustment.
The Gluecks (Study G), Roff (Study S) and Robins (Study R1) in follwoing
delinquents into adulthood found not only a high rate of criminality
but also poorer health, vagrancy, conduct problems in the military,
financial dependency, dr1nk1ng, marital friction, rejection of tradi-
tional social relationships such as church and voluntary organizations,

- promiscuity, gambling -- indeed 1ncreased rates of prob]ems along almost
‘,every d1mens1on of -poor adult adJustment

There is no question, on the bas1s of these 1ong1tud1na1 stud1es,

fthat school failure, delinquency and aggressiveness are all predictors
of & host of later adjustment problems.

Work by Jessors (Study J)
clarifies our understanding of how such d1fferent kinds of behav1ors 5
in childhood can have so s1m11arandgenera11zed an effect. The Jessors

. found that one could predic¢t transitions of school aged children into .

drinking, loss of virginity, marijuana use and. delinquency about equa]ly
well, whichever behavior appeared first.

e PR . N

~ In addition, a drop in achieve-
-~ ment orientation, a loss of interest in religion, a shift toward peers - . .
;and away from parents as. the source. of va]ues all pred1cted that in the
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- juana use predicted trying other drugs, even when the variety

~discharge from service for bad conduct

o heiped to clarify important diagnostic issues.
" (Study T2), for instance, were able to show that childhood psychosis

epoor achxevement in e1ementary schoo1
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next year, whichever of these behaviors had not yet occurred would be
Tikely to be tried. They interpreted these findings to mean that

there is a normal development during adolescence in the direction of
opposing adult values and that the selection of specific acts is
largely a matter of chance. Robins (Study R1) also found some evidence

~ for a generalized predisposition to deviance in that the variety of

previous deviant behavior was the best predictor of further probiems.
However, there also seemed to be some more specific relationships, so
that early poor school performance predicted school dropout agi;mari-

of deviant

behavior was constant.

o

Nl

The Berkeley Growth Study-(Study A) sought predictors of adjustment
at varjous ages, the last report dealing with adults at age 30. For
girls the principal pred1ctors of adult ma]adaustment were finicky eating,
excessive modesty and excessive dependency in the preadolescent period
(age 11 to 13). For boys there were two alternative patterns leading
to poor psychiatric health. One was the introverted, shy and somber

T

~boy, the other a quarre]some, negat1v1st1c boy w1th temper tantrums

At present, ev1dence for, predictors of an ant1soc1a1 adu1t adjust-
ment are much more substant1al than are predictors of adult neurosis.
Roff  (Study S), for instance, searching child guidance clinic records
for predictors of a discharge from service for psychoneurosis, found

'konly having been referred to the clinic by a physician and having poor

peer relationships, while there arg many predictors of rejection and
police referral, low IQ, be1ng
older, fewer years of-gchoo]1ng and again, poor peer rea1t1onsh1ps
While Robins (Study Rlv and Rutter (Study T1) both found some increased
risk for disturbance in later 1ife associated with children®: s neurotic
symptoms, the stab111ty and strength of these. re]at1onsh1pstwere con-
siderably less impressive than for relationships between ant1soc1a1
behav1or in childhood and 1ater prob]ems ‘ ~

The search for the later s1gn1f1cance Of ch11dhood'symptoms has
Rutter and Lockyer -

does not turn into adult schizophrenia, and Robins (Study R1), Watt
(Study W) and the Dallas studies (M1chae1, et al., 1957) were able to
show that, contrary to clinical impressions, ma]e sch1zophren1cs as .

~ children are not typ1ca11y shy and retiring, but on the contrary are

described by teachers and in child guidance clinic records as Tess

~conscientious, less agreeable’and somewhat more aggressive than other

children. Robins (Study R2) and Johnston (Study Z) were able to show
that drug abuse was not simply one aspect of a\genera1 antisocial g
pattern, since unlike truancy from school, de11hquency and}incipient =
alcoholism, it was not related to 1ower c]ass status, broken homes or
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Some Important Negative Findings

| 7 i i 1id associa-
' In the preceding pages we have emph§s1zed @he most sol1 0C
tions found ?n:1ongitud1na1 studies between family and shoa1.set?1ngs
and children's behaviors, and between children's characteristics 1in
early childhood and their later success or problems. To complete the

i i el1 ive findings --
jcture we must emphasize the many reliable ne ative finding
gindings of no association between backgrouna and Tater outcome.

; 1. Violent and aggressive behavior patternS'do not appear jn
adults if they have been absent in chi]dhoqq.--.except of course 1in the“
context of a specific physical or psychiatric disorder like mania, drug
ihtoxication or temporal lobe epilepsy (Study R1).

" 2. social and cultural environments which are not reflected in
the under-the-roof culture of the child's home (e.g., in family discord,
parental deviance or overcrowdjng) have ]1tt1e impact on Qeljnqgency.
Thus the child 1iving in a well functioning home 1ogated in a h1gh .
delinquency area is about as unlikely to become delinquent as is a
c¢hild 1iving in a low delinquency area (Studies R2, X). ,

 Family i - i :%, delin-
; 3. Family breakup per se is not an important predictor ag, de
quency. There is no elevation of rates when the breakup is due to
death. When parents are deviant, delinquency is equally common when
parents do and when they do not separate (Study X). P

» . L : ! y : ' L] ] v
1 4. Children of working mothers do not perform worse 1in school, .
at least not if the mother's working is de]ayed;unt11 the child starts

%choo] (Studies P, R2).

i~ 5. Parental neurotic problems do not lead to de]inQuency in‘ :
#chi]dren (Study Q). ' ‘

i 6. Most of the diffekence in delinquency rates between schoo]s
gcan be explained by the kinds of children who attend them, rather than |

i
|

Iby the school's own environment (Study X).

f 7. Pre—schizophrenics‘vIQs}do7not dec]ihe‘over the childhood

- years (Study L).

. 8. The contribution of the biologic parent§d@o schizophfezig is
_not the result of the schizophrenic mother's providing a poor intra- '
““uterine environment, since the risk for offspring of male schizophrenics

is no different from that of female schizophrenics (Hanson, et a?,% 1976).

b b I SIS

o

O

{2

9

‘ @i

N S T RS SRR B L e 1 8

9. The association between parents' and children's deviance is
not principally explained by the child's modeling his behavior on the
parents' since a) children separated from the parent have rates of
problems similar to those with the affected parent in the home (Study
R1); b) adopted children without criminal biological parents do not
have increased rates when the adoptive parent is criminal (Study D1);
and c) younger delinguent siblings account for as great an increase in
the risk of delinquency as do older delinquent siblings (Study X).

: 10. - Neurotic symptdms do not protect children against becoming
d§Linquent, although they do not. increase the risk (Studies R1 and
X). : ,

11.( Birth complications -are not associated with delinquency or
schizophrenia (Studies N and X). o :

12. Shy, withdrawn boys are not at high risk of,schizophrenia‘
(Studies R1 and W; Michael, et al., 1957). L :

Negative findings are in some ways the most important contribution

that followup studies of children can make. All societies invest a
large part of their resources in efforts to improve the mental health

of their population. Followup studies of children can indicate areas

in which jt would be a mistake to expect investments to have large
payoffs and can point to areas in which none of our intervention methods
seems successful, so that we know where better methods must be developed.
The negative findings listed above have some very practical implications
about what not to expect in planning prevention and treatment. For

“instance, removing juvenile delinquents from the neighborhood into

detension centers will probably neither improve their own prospects
nor protect their peers from "infection." We know this because insti-
tutionalization is no cure for delinquency and because family problems
are better predictors of delinquency than are neighborhood rates. Nor
will removal of children from problem parents wipe out the inheritance
of problems in one generation. We know this because children adopted
away from criminal, alcoholic and schizophrenic parents early in life

still have an ipcreased risk of problems.-

Positive findings of fo]]oWup studies have provided clear indicators

of which children are at greatest risk, so we know for whom we need to

discover better forms of intervention. It is the negative finding that

antisocial behavior virtually never occurs in adulthood if absent in

adolescence, however, that suggests that if 'we do discover an effective
intervention, it can be proven effective fairly promptly since there

~is not likely to be massive backsliding in adulthood if we can success-
~ fully interrupt the conduct disorders of childhood. =

,,,,
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A Word for the Future

Followup studies of children have taught gs‘that chj]d(en’s prob]ems
are highly interrelated among themselves gnd highly prgd1ct1ve of a wide
variety of adult problems. These strong 1ntercqrreiat19ns mean that when
we do-develop successful techniques for prevention and intervention, they
are likely to have wide ranging beneficia]_effects. - I we could only
treat learning problems successfully, for instance, we'm1ght s1@u]tane-
ously get a reduction in delinquency and psychiatric disorders in
children, not to-mention in all the correlated-adult problems such as
crime, financial dependency and alcoholism. :

Unfortunately the results of followup studies can rarely be trans-
lated into suggestioné)for intervention. While they have tgught,us a
great deal about predicting the occurrence of prob]emsirlchjldren, we
have learned very little about predictors of ‘the course of those problems
once they occur. ‘ L R :

EpidemioTogists have provided;a;u§efu1-formu]a which accounts for
the prevalence of any disorder: Prevalence = Incidence X Duration. Thus
far almost all our attention has been expended in discovering predictors
of incidence (i.e., new cases), not of duration. Demographic factors
‘such as age, sex, race, status and family type have been found to be
powerful predictors of incidence, but,they;havegnot_geep,shown to be
6f much help in explaining duration. Predictors of incidence are
valuable in planning prevention strategies, but @heyvgjve us no.clues

" as to how best to plan treatment, which devotes itself to reducing
duration. Monitoring duration in Tongitudinal studies is more difficult
than studying incidence. We must be able to determine not only whether

the disorder is present or absent but when it disappeared and under what ’

. circumstances. The potential contribution ofk]ongitudinal,resegrch'in
discovering determinants of the duration of ch11@hood problems is so
enormous that it should inspire the next generation of research‘efforts.

Notes on Studies*

A \‘Bérkeley Growth Study | | |
Study Type: VReantime'prospeCtive. Index Cases: ‘§h9ject§ were
drawn from two initially distinct studies: (]) the&BgrkeJey Guidance
Study, which selected healthy, full term babies born in Berkeley over
an 18-month period (N = 248) and assignedumatched_pa1rs as treatment or -

[¢]

~ *This bibliography was prepared with the great assistance of Kathryn
- Strother Ratcliff, Ph.D.. . B . ' . S
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~from study to study.

"B, Borland: Hyperactive Boys
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control subjects; and (2) the Oakland Growth Study, which selected ’
fifth graders from five ‘Oakland elementary schools (N =.212). Length
of Followup Interval: For the Guidance Study sample information was
recorded from birth to approximately age 30 years and for the Oakland
Growth Study from fifth grade to approximately 37 years. Many interim
studies used shorter intervals. : Interval Measurement: Semi-annual in
the Growth Study and at least yearly to age 14 in the Guidance Study,
but with widely fluctuating numbers of cases contacted at different
ages. Data Sources: Teacher ratings; interviews with subjects,
teachers, parents, siblings, spouses; physical assessments; psycho-
logical tests; observations of child's behavior; school report cards;
sociometric ratings by schoolmates. Case Recovery: Varied widely
Block and Stewart and Livson both used both
samples: Block studying 171 (51%) out of a target group of 336,
defined as treated members of the Guidance Study plus the Oakland Growth
Study; Stewart and Livson studying 165 (35%) out of 460.  Livson and
Peskin, Tuddenham and Elder all used the Oakland Growth Study only,
obtaining data on 30 percent, 34 percent and 43 percent respectively.
At recovery, spouse and offspring were evaluated as well as the subject
himself. Principal Variables: Time 1 - Characteristics of the family
environment (vaTues, democracy, participation) and of the parents
(competence, warmth, harmony) for the early studies; children's per-
sonality traits, intelligence, school achievement and economic privation
for studies of adults. Time 2 - Personality types, intelligence, per-
sonality, smoking,.occupatign, general adjustment, behavior, IQ, body
build of subject's offspringy References: Block (1971), Bronson, et
al. (1959), Elder (1974), Huntand Eichorn (1972), Livson and Peskin

- (1967), MacFarlane (1964), Stewact and Livson (1966), Stewart (1962),

Tuddenham (1959).

Catchup prospective. = Index Casés} 37 white'ma1es were

Study Type:
~selected from old child guidance clinic redords if they met five criteria:

(1) symptoms satisfied criteria for the hypiractive syndrome, (2) each
had a brother, (3) agdd 4 to 11 at referral,\(4) I1Q of 80+, (5) no
physical or medical problems. Control Cases:\ Same sexed siblings.
Substituted brothers-in-law in two cases. Length of Followup Interval:
20 to 25 years. Interval Measurement: None, Data Sources: Clinic

“records; family physicians; school records, incTuding grades and IQ

Case Recovery: Interviews with 20 index cases’
Principle Variables: Time. 1 = Number of

scores; and interviews.
(49%) and 19 controls.

symptoms of hyperactivity, IQ, school achievement. Time 2 - Adult
: ~‘symptoms.of’hyperactivity, school success, socioeconomic situation,
» hyperact1v1ty;1nﬁoffspring. Reference: ~ Borland and Heckman (1976).
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C. Cambridge-Somerville Youth Study

b . Study Type: Real time prospective. Index Cases One boy randomly

! chosen from each of 253 pairs matched on age (5 to 13), delinquency

proneness, family background and home env1ronment Poo] of subjects

e came from agency and school recommendations of difficult and average

i boys in the community. Control Cases: The 253 boys not selected as

i ~ index cases. Length of Followup Interval: 35 years.

2 ment: 200 interviewed at about age 23; records searched when they were

; 3T.  Data Sources: Police, mental hospitals, alcohol treatment centers,

i questionnaires. Case Recovery: 477 located out of 506 (94%). Ques-

e tionnaire information on 222 (44%). Interviewing still in progress.
Principal Variables: Time 1 - Family type, child's delinquency,
treatment Time 2 - Alcoholism, adult criminal behavior. References
McCord*(1976a and b), McCord and McCord (1959), McCord et al. (1960),

- Powers and Witmer (1951) ° _

{‘£~ D1. Danish Adoption Studies: Criminality

Study Type: Catchup prospective. Index Cases:® Part ] - - 1145
male adoptees born 1927 to 1941.
biological fathers were born since 1890. Control Cases:

. nonadoptees matched on age, sex, occupational status of father and

s C residence. Part 2 - 143 adoptees not known to the police, matched for

: age and adoptive father's occupation.  Length of Followup.Interval:
to age 30 to 44 years. Interval Measurement: None. Data Sources:
Adoption records, police records, psychiatric register, midwives/

; reports. Case Recovery: Information obtained on 971 biological fathers

4 of 1145 adoptees (85%) and on 1120 fathers of 1145 nonadoptees (98%).

e Principal Variables: Time 1 - Criminal status of biological and adop-

§ : tive parents. Time 2 - Criminal record of adoptees versus nonadoptees;

4 psychiatric diagnoses of biological parents «f criminal and noncriminal

Hutchings and Mednick (1975).

adoptees. Reference:

D2. Danish Adoption Studies: Schizophrenia L £

Study Type: .Catchup prospect1ve Index Cases: 173 b1o1og1ca1
and 74 adoptive relatives of 34 persons adopted between 1924 and 1947
and unanimously classified as schizophrenic by four researchers on the

f Control Cases: 174 biological relatives and 91 adoptive relatives of

AN 34 adoptees who had never lived in a mental institution, matched on

j - age, sex, socioeconomic status of reaping family, time spent with
biological relatives, in child care or in foster home before transfer

- to adoptive home. Length of Followup Interval: From 30 to 50 years,

" Interval Measure-

Part 2 - 143 criminal adoptees whose &
Part 1 -°1145

‘Birth

basis of abstracts of mental hospital records (out of 507 hospitalized).
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Interval Measurement: None. Data Sources: Institutional records,
interviews. Case Recovery: Interviews with 329 of 512 relatives (64%).
Principal Variables: Time 1 - Sex and kinship to index or control case. ~
Time 2 - Psychiatric diagnosis. Reference: Kety, et al. (1968, 1975).

E. Fels Research Institute‘Study

Study Type: Real time prospect1ve study Index Cases: 300
newborn, 6 to 15 added each year since 1929. Length of Followup Interval:
19 to 29 years. Interval Measurement: Frequent assessment through age
10. Semi-annual home visits and observations in gchool and camp settings;
biannual interviews in adolescence. Data Sources: Behavioral observa-
tions, physical growth measurements, IQ and achievement tests, projective
tests, parent ratings, interviews with mother and child. Case Recovery:
Kagan and Moss (1960) studied 54 subjects born between 1930 and T939.
36 percent of those entering the sample in those years.  Kagan and Freeman
studied 50 subjects. Moss and Kagan (1961) studied 71 subJects aged
20 to 29. Principal Variables: Time 1 - IQ, socioeconomic status,
early personality traits, maternal rearing patterns Time 2 - adolescent
and adult personality (achTevement aggression, sexuality, passivity,
dependence, anxiety, etc.) and intelligence. References: Kagan and
Freeman (1963), Kagan and Moss (1960, 1962), Moss and Kagan (1961).

F. Forssman and Thuwe: Refused Abortions

Study Type: Catchup prospective. Index Cases: 120 children
surviving to age 21 out of pregnancies which went to term after the
mother requested and was refused an abortion. Applications For abortion
were during 1939 to 1941 in Goteborg. Control. Cases: The next same

-sexed child born in the same hospital and surviving (N = 119). Length
of Followup Interval: Birth to age 21. Interval Measurement: None.

Data Sources: Registry offices, child welfare boards, school records,
hospitals, guidance clinics, menta] hospitals, penal register, military,
temperance boards. - Case Recovery: A1l were located in records. o
Principal Variables: Time 1 - Maternal age, socioeconomic status, 7
broken home. Time 2 - Psychiatric treatment. alcoholism, educat1on,
military service, delinquency, marital status, receipt of public

assistance. Reference: Forssman and Thuwe (1966).
G. G]ueck. De11nquent Boys:
Studz'Txge‘ Real time prospective. ~ Index Cases: 500 white males

‘comm1tted to a correctional school. Control Cases: 500 schoolboys free
Jofboth official and unofficial delinquency matched by residence, age, -
. ethnicity, global IQ, Length of Followup Interval: 15 to 22 years; A
o boys aged 9 to 17 at intake were fo]]owed at age 31. Interval Measurement:

=}
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’ \7CLf © - At age 25. Data Sources: C”‘?‘"a;i?gta°€§§?s?°l;§§r32d0$°§£§t?g;ent - school sample. Principal Variables: Time 1 - Personal values; percep-
o interviews with subJect,.pqren1?,,e,a encies. Case Recovery: 463 : , tions; beliefs; conventionality; history of drinking, sexual experience,
R .houses, boys® clubs, family we oo 29 e 25 (83%), 438 deTinquents and - pariguana use; deviance; church attendance; grade point average. Time
; /:-, delinquents and 466 nondelinquents P'g cival Variables: Time 1 - . . 2 - Year of transition to drinking, marijuana use, nonvirginity; atti-

. 442,n°ndelinquen§; at ?g?sglr(ﬁgé%%me tin Egucationa1 Sttainment, o tuges toward1pagentsrand peers, References: Jessor (197?), Jessor
q marita] stability, criminality, mobility, health, peychiabric care, and dessor (1975), Jessor and Jessor (1975), dessor, et al. (1973).
i marital s » G e A orte  militay hi e ence: - o , s - )
ffé ) occupationa]attm?meng3 leisure interests, m§11tary history BEfSE____ T K. Kandel: New York State High School Students
;0 Glueck and ‘Glueck (1968). ‘ v = T ‘ g S o
~ ﬂ . R o : : . Study Type: Real time prospective. Index Cases: 10130 New York
P H.  Havighurst: -River City  °. ; ° , . State public secondary school students. Length of Followup Interval:
¢ N fi t” followup. Index Cases: 487 children aged e five to six months. Interval Measurement: None. Data Source?: :
s Study Type: Real time ol iewup. =2 Interval Questionnaires to students and parents. - Case Recovery: 5468 (54%
| 11. “Length of Followup Interval: 'N1nﬁ {eaqitétorggngo)ﬁaﬁ§D§§5¥%E§: with Time 2 questionnaires that could be matched to Time ] questionnaire,
feasurement:  rested figm'§7§§?t§22%23s~ ggciomegric tests; talent gr1nc1pa1*gar1ab]gs;d'T1ge I - Amount and type of drug use, parents '
Int811199nce,tes?s’1r§ ‘gg: 1%tervﬁews‘ﬁithvsubject, employers, ‘college rug use, best friend's drug use, attitudes toward drug.use, year in
~ o /}9sts; psychologica Eﬁz ’\Case Recovery: Mostof the analysi& of adult A ~ high §phoo1, ethnicity. Time 2 - Amount and type of drug use. Refer-
e 1cgqnsiég:iia?gu§$m¥igg tgr4]] haTvidusTY (80%). Principal'variab16§=i, . .  ﬂence$.quande1 (]9?§§ and b), Kande], et al. (1975, 1976).. L
%.JUS] - 1(¢{ leadership, talent, personal and social adjustment, social L.  Lane and Albee: I0s of Schizophrenics .
: c%ggs Time 2 - School progress, including college attendance; early ; N s : ——= v
’ Y marriage; work adjustment; competence (work h‘S§°£§;e§2g?5t32329;3r3t, : | _, Study Type: Follow back. Index Cases: 36 schizophrenics in
i -~ college, manital history, criminal behavior). Reference: ! ‘ e ~ State and Veterans Administration hospitals who had no sign of childhood
e et al. (1962). Q 2 = _ schizophrenia and had school test information available for themselves
s SRR . . L7 and a sibling; spouses and children of schizophrenics who attended the
I.. Heber: Children of Mothers with Low IQs , Y/ 4 ~ (3ame schools. Control Cases: 35 cases matched on 10 score in second
L O AT Index Cases: Half of 40 B " “grade (age seven) identified in school records. Control had to have a -
o . Study Type: “Rﬁa]”tjmihpggzp$g:;Viﬂahf;6§§ﬁ"éﬁ—ﬁ?ban'ﬁd%erty area, ” i . s1bling with an available IQ score... Length of Followup Measurement: |
L infants born to mythers ot of ot m g e, Contio]. Cosass o second grade to adylt. Maximum interval approximately 24 years. -
e randomly assigned to treatmen ith 1Qs less than,70 Fandomly 2 Interval Measurement: None. Data sources: - School and hospital records.
o a) half. of 40 infants born tg)mogg?§;g¥1of treatment and control cases. : Casg'Recoveryi Unknown. Cases admit?ed oKty 1if recoverable. ;Priﬁcipq1w
assigned to Contr°1‘5tat”5i., B?rthuto:agé'7‘ Interval. Measurement: ~ﬁ Variables: Time 1 - IQ scorgs‘of‘sth1zophren1cg,<m§tched controls and
- Length of Followup Interval: ks.) ‘.Data'sbu;ces.f IQ tests, tests of. - e s1b]1ngs:1n second grade. T!me 2 - Adult psychiatric status{ IQs in
Very frequent (every three wee 5. LAl TI vered. Principal .. _ ‘records of the same school district for children and spouses .of schizo-~.
 language development. case geggvemmﬁ.g 1. Time 2 = ThiTdren's " A P';re?;g%)w References: Lane and Albee (1964, 1965, 1968), Lane, ot
vari : - Mo » infant s Y. lime ch Do | : . . | s |
"¥8r;ﬁ%l%§ﬁgua;2edeve1opment, mother-child interaction, speech patterns. 2 a ¢' C e o .
References: . Heber (1971), Heber and Garber (1974). ' s M. - Langner: Manhattan Ch??d“Fo116wup o |
J. Jesébrsé‘,Co1drado'Students ” | | : = o | %Studz Txge:°'R6a]‘time~prospe¢tive;'7Index Cases: ]034‘¢hf1dfen' |
: _ SO : et s ‘:t."" Tndex. Cases: . A random iy o=, aged 6 to 18, a representative sample of Manhattan (New York City)
ot 'S ; : s‘tUd! TZEE;’“’fRea‘I tlme “pY‘OSpECfﬂVE-Ehmﬁigh SChOO]S, R < 4Ch1"]»d_ren.v Length of FO]]OWUD Inter‘\!a]‘:‘- :‘.K:VTVEﬁ years-‘ Inter\!a] Measure-
B stratified sample of 1126 students from thre F “Length of , ~ 5 , ment: MNone. Data Sources: Tnterviews with mothers and childrer
I : 2290 from three high schools and 497 from a co ﬂ%giéﬁiﬁT"ﬁEEEU?é%entf @ : Case Recovery: 732 cases (71%). Principal Variables: Time 1 -
i - Followup Interval: F°gf@y?a§§a{$gnm°5Sé%ﬁegzgrceg; Questionnaires 0 =~ Stressful Tife evgnts'(i?lpess;wchangegin economic well being ir the .
/ - Yearly ques?!onnaj?e admin] s ° "gﬁwcovery' Four years' data available g ;householda;'behav;or”§atterqs,(depenqgnge, f1ght1ng,;conf11ct3»1solat1on,
; ~ given o sybaect§';p grggpi. . a?:w ;05 (4]%) of college sample, Two =~ =~ 0 évwgak.group membership); fam11x«ﬁunc§yop1ng; race. Time 2 - Disturbed :
09)4326(30A)\0f.JUn10r_ 1gh's mpcgé'f317)‘of the students¢in the high , S o~ o kpehav1or;pa§§erns; behavioral statrwlity,‘ancl ghange, ,References:‘»~‘
, years' information available on 69 Ale) O ‘ e e e o - Gersten, et al. (1976),.Langner, et/al. (1976). L L N T i
) i LW P " ; : - ! : . SR B e = ks : : E : i . : o o :
Cz : o o g/:\\ ® ‘4 @ @ t [} / ;kfb
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wexperimental Head Start nursery school programs:

~second control group which had three years. : e
_Assessment of the four treatment modalities to demonstrate their

~ parents. men ! .
- Control Group 1 cases; <11 of 15 Control Group 2 cases. Principal
~*Variables: Time 1 ~ Prekindergarten IQ, program type, sex.

N.  Mednick and Schulsinger: = Children of Scﬁiziphrenic Mothers

Study Type:  Real time prospective. Index Cases: 207 children of
schizophrenic mothers, with median age of 15, Control Cases: 104
subjects with no known mental illness in parents or grandparents matched:
for age, sex, social class, years of education, placement out of parental
home, rural-urban residence. Length of Followup Measurement: 8 to 12 L
years (so far). Followup at ages 18 to 30. Interval Measurement: In?eruw
view and check of psychiatric register after four years. Data §ources:
Clinical interviews; psychophysiological assessments; psychiatric and
psychological exainations; interviews on life bis?ory and schoo1v
behavior; parent interviews, school reports, midwife's report; check '
of psychiatric register for child, parents and gther‘relat1yes; mother's
hospital records. (Case Recovery: 173 of 207 high risk subjects; 91_
of 104 low risk subjects. Principal Variables: Time !'—bPSXChOPhySTO-
logical status, psychiatric problems, mother's premorbid history,
severity of mother's illness, contact with mother and father, perinatal
complications. Time 2 - Current diagnostic status. Referencas: Medn1ck
(1973), Mednick (1970), Sthulsinger (1976). g o

0. Miller and Dyer: Preschool Programs

~ Study Type: Real time prospective. Index Cases: From the pool

of those who registered for Head Start classes in'four areas of Louisville,
Kentucky, students were randomly selected and assigned to one of four
Bereiter-Engelmann;
Darcee; Montessori; and Traditional. =By the end of the prekindergarten
years the total in experimental classes was 214. Control Cases: Two
control -samples: (1) 34 children, 22 drawn from waiting Tists for Head
Start -and 12 from names supplied by the teachers and principals, often.
preschool brothers and sisters of children enrolled in the school; .
(2) 15 low income children who had not attended Head Start but had
entered special kindergarten classes using behavior modification :
principles. Length of Followup Interval: Four years; except for the
| Interval Measurement:

differénce; pSychological tests, behavid¥al inventories. -Data Sources:
Tests and rating scales on subjects; information forms filled outvbyf>?
Case Recovery: 175 of 214 experimental cases; 29 of 34 :

‘ Time 2 -
Achievement, IQ, behavior. Reference: Miller and Dyer (T975)s by

i o i

P. ~ National Chi]dfﬁevejopment‘StUdy e | | o
o Study Type: Catchup‘prosheCtiye;‘ Index Cases: 17418 children

 ',chprising a one week birth cohort in England, Wales and Scotland in -
‘March 1958, originally studied in a survey .of thg}causes‘of per1natalrl
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~Interval:

- Sources:

Median age at referral was 13.
Interval Measurement:
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death. Lengthof Followup Interval: Birth to eight yea%s. - Interval
Measurement: These are interval studies. Children were folTlowed at
age seven, There is a still unpublished followup at age eleven. Data
Sourées: At birth: obstetric, sociological and medical information.
At age seven: teachers' reports, achievement and psx&ho]ogica1 tests,
medical examination, interviews with biological or adoptive parents,
records of adoption. Case Recovery: 15468 in followup (89%). For
study of illegitimate births, 526 of 679 followed up (77%). For study
of adopted children, 145 of 205 interviews with adoptive parents (71%).

)

~Principal Variables: Time 1 - Obstetric factors, jliegitimacy, adoptive
status, sex, class, home characteristics. ,
“adjustment, intelligence, physical development. FReferences:

Time 2 ~ School achievement,
¢ Crellin,
et al. (1971), Davie, et al. (1972), Seglow, et afl. (1972).

Q.  The National Survey of Health and Deve1opme%t :

Study Txge:"Real time prospective. gndeijases: A birth cohort”

'?f 5362 indiyiduals born in Great Britain for fhe first week of March
1946.

Control Cases: A subgroup was excluded’ from tests to provide a
comparison with those given repeated evaluatigns. Length of Followup
Birth to thirties. Interval Measurement: 1Q tests at ages
8, 11 and 15. Teacher ratings at ages 13-and 15, Self rating psycho=

~Togical inventory at 13. School physical examinations at ages 6, 7,

11 and 15. ‘Parent questionnaires at ages 4, 6, 8, 9, 11 and 15. Data
: Teachers, ‘parents, doctors, emplpyment offices, police and
court records, school achievement records y examinations, questionnaires

..completed by survey member, school setting degcriptions from school.

Case Recovery: 77 percent with full edudational test results; 98 percent
have some followup information. Principal Varjables: Time 1 --Home ;
environment (insecurity, family breakup] education encouragement), social

~class, early symptoms of disturbed behsvior, hospital admissions., Time

2 - School attainment, delinquency, en@resis; illegitimacy. Referénces:

/

 Douglas (1964, 1966, 1970, 1975), Douglas, et al. (1968), Wadsworth (1976).

RI. Robins: St. Louis Child Guidarice Study.

Study Type: ' Catghup prbspecti&e. Index Cases: 503 consecutive

: white patients with an IQ over 80 seen at a child guidance clinic who
survived past age 25. Control Cases: 91 subjects with problem free
~elementary school records matched on,race, age, sex, IQ and socio-

economic status who survived past age 25. Length of Followup Interval:
Interviewed approximately 30 years later.
None. Data Sources: Clinic records, police,

~school, hospital and many other records. Personal interview. School .
~and police records for their sons, Case Recovery:  Interviews obtained =~
-for 82 percent; some records for 98 percent. Principal Variables: T

|
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° ear]y childhood Hehavior, school success, juvenile delinquency

- pelations.

/

: Data Sources:

B T

75

‘ o |
T1me 1. - Symptoms in ch11dhood antisocial and other behav1or prob1ems

of parents, childhood social status ‘Time 2 - Psychiatric diagnosis (in
part1cu1ar, sociopathy),-crime, alcoholism, marital stability, morta11ty,
school ahd po]1ce records of offspring. ‘References : Robins (1974), ~
. Robins and 0'Neal (1958a and b) Rob1ns and Lewis 11966) Robins, eta]
(1962a and b)

“R2. Rob1ns B]ack Schoo1 Boys as Adults | | o
Study Type: Catchup prospect1ve Index‘Cases 235 black males

born and raised in St. Louis, Missouri with an IQ of 85 or higher,
selected from elementary schoo] records.  Length of Followup Interval:
Approximately 20 years. Interval Measurement: None. Data SOUrces:
School, police, military and other record sources for men, wives and
children. Interview with subject. Case Recovery: Interviews”for
2233 records for all. Principal Variables: Time 1 - Home env1ro¥ment
ime

2 - Adult psychiatric status, adult deviance (crime, drug-abuse,

B a]coho11sm), educational and economic outcomes, school success and

References: Robins (1972),

de11nquency of offspring. Robins and Hill ‘ o

(1966), Robins and Murphy ( 9675 Robins and w1sh (1977) Rob1ns et al.
o (1968 1977, 1975) . , » e ‘ : :
s, Roff M111tary Service of Ch11d Gu1dance Cases f'" o
tudy Tyge A. Catchup prospect1ve, B. Fo]low back. Index Cases:

Cases for which adequate information is available both in military and
child guidance clinic records. For catchup study: 265 delinquents; for
follow back study: 104 with military discharge for psychoneurosis and
164 with discharge for bad conduct. Control Cases: For catchup, s
random]y ¢hosen school boys. For folTow back, high ranking enlisted

- men without discipline problems who had been r11n1c patients. ‘Length -
~of 'Followup Interval: Approximately 'eight years. Interval Measurement
None.  Data Sources: Child guidance clinic records; military acceptance
or rejéction, military discharge; Veterans Adm1nlstrat1on records;
schoolgrecords Case: Recovery: Not reported. Principal Varibles:

Time 1 - Childhood maladjusifient, personality problems, family vlf'*:s o

background (status, interaction, structure) de]1nquency, peer .

Time 2 - Success in m111tary service,. References: Rotf
(1960, 1969, 1970, 1972). e | s
, sT].- Rutte Isle of wmg?% Study k‘%l‘ A e
. tudy Tyge Real twme f011owup Index Cases ‘Isle of Wight. A

tota] .school population of 10 to 11-year—o]ds (N = 2234).  Control" :
~ Cases: Aﬂsamp]e of all 10-year-olds in an inner London borough Length
of Followlp Interva1 - Four. years. ‘Interval Measurement: ; None on. the *
total sample. Some ongoing ‘intervention studies during the 1nterva1

T
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Tests, teacher and parent quest1onna1res med1ca1 exams, ) §%§s o

o

~intellectual-educational problems.
~ . of problem behav1ors
- and b) :

N Rutter and Lockyer

- and IQ seen the same year.
-~ Interval Measurement:

- ment).
~ the 1interval evaluation; not followed, for the f1na1 assessment.

‘Ut ‘ Terman Study of “the G1fted

Interviews wi

- school achievement tests, home vws1ts
40-year-Tater Information Blank (74% of total;

2 - Mortality, health, psychological adaﬂstment, alcohol use, “crime.
* homosexuality, occupat1on, marital status
f’~0den (1968),

st A T

/76

1nterv1ews with ch11dren, survey questionnaires to subjects at Time 2.
Case Recovery: Not clear. Principal Variables: Time 1 = Family
characteristics; nature’and severity of,psychiatric, physigal and
Time 2 - Continued nanﬂfestat1on
Rutter, et al. (1970, 1975, 1976a

&References

Autistic Children

Catchup prospective. Index Cases:

Study Tyge 64 prepubescent

.pat1ents with a ‘hospital diagnosis of chiTdhood psychosis or autism.

Control Cases: 63 nonpsychotic psychiatric patients of the same sex

Length of Followup Interval: 12 to 20 years.
~at 9 to 10 years. Data Sources: Hospital
records (Time 1); neurological and psychiatric exam1nat1on, observation,
interview with parent, psychological tests (interval evaluation); mail
questionnaires to parents and hospital and clinic records (final assess-

. Case Recovery: A1l psychotics followed; 61/ controls included in

Principal Variables: Time 1 - IQ, presence or absénce of speech, neuro-
Togical signs, response to sound, behavior prob]ems, qinterpersonal re-
lationships.  Time 2 - Inst1tut1ona11zat1on, educdtional level, ‘marriage,
occupation, speech, social skills, convulsions, IQ, psycholog1ca1 tests.

References: Lockyer and Rutter (1969) Rutter (7970) Rutter, et al.
(1967). | | e

‘/’[

Study Type: Indéﬁ Cases: 1528 ch11dren

Real” t1me prospect1ve

~in grades 1 to 12 inCalifornia schools who s¢ sgored in the top 1 percent
on an IQ test..
Togical tests.
~ Measurement:
. “entry.

- Control Cases: 533 unse1ect‘ﬁ subjects given psycho-

Length of Followup Interval: ' Forty years. Interval

-~ Frequent: 3 field studies at b, 18 and 30 years after

Annual reporting by mail in first five years Mail contact

after 14 years, 23 years, 28 years and 33 yﬂars Data Sources: e
1th famtJy and subJect quest1ohna1res to_parents, teachers, =

subjects; t83bh€75 observatlons medical examlnat1ons,tschoo1 records,

Case Rocovery: 1188drep11ed to

'85% of surv1vors), only

2 percent entirely lost. Principal Variables: Time 1 - Famlﬂy values,

personality traits and motivation, health and school progress Time .

S, fert111ty, 1ncome
Terman-and Oden (1947 1979) :
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V. Thomas and Chess:

90 of 95 who had reached age 16.

“'been in a mental hospital in Massachusetts.
~for most index cases.

~Time 2 - Adult diagnosis. of sch1zophren1a

,»Yfl» WOIfgfng

New Ydrk,LongitudinaI Study

* Study Type:
followed from infancy.
the 95 older cases).
years. Data Sources:

Real time prospective. Index Cases: 136 children
Length of Followup Interval: 16 years (for
Interval Measurement: Frequent during first five
Interviews with parent and child; clinical
psychiatric evaluation; behavioral and psychometric data Case Recovery:
; Pr1nc1pa1 Variables: Time 1 - Early
personality traits ("temperament"), parent attitudes; early childhood
behavior problems. Time 2 - New behavioral disturbance in adolescence,

remission. References: Thomas and Chess (1976), Thomas, et al. (1968).
w.' 'watt: School Records of Sch1zophren1cs
Study Type: Follow back Index Cases 54 sch1zophren1cs aged

15 to 34 at admission to Massachusetts mental hosp1ta15 between 1958

and 1965who were found to have school. récords in one town. Control
Cases: 143 cases drawn from the school records and matched for age,
sex, | race, father's occupat1on and father's education, who had never
Three-controls were chosen
Length of Followup Interval: 10 to 28 years
Interval Measurehent:
Case Recovegy

{from school entry to admission to hospital).
fNone Data Sources: Hosp1ta1 reg1ster, school records.

- Selection required presence in both Time 1 and Time 2 records.

Principal Variables: Time 1 - Behavior patterns in school (e.g.,
conscientiousness, assert1veness conformity), school achievement, IQ.
~References: VWatt, et al.

\';
th

(1970 1976) ‘
X. West and Farrington- Cambr1dge Study in De11nquent Deve]opment

Study TZQ :f

Real t1me prospect1ve Index Cases: 4]1 boys aged

8 to 9 chosen from two successive classroom generations in the schools
in a London working class area.
~years {continuing).
“dinterviewed at age 16 and 18.
‘parents and siblings; medical and social service records; teachers’
 questionnaires; peer ratings; tests; parent interviews.
389 boys at age 19.

Length of Fo]]owup Measurement: 14 o
" Tested at age 10 and 7¢,

“Interval Measurement:
Data Sources:

Case Recovery:

Principal Variables:

Time 2 - De]1nquency

References:
(1975) West- and Farr1ngton (1973) ' -

Farr1ngton, et al

[ S

DeI1nquency in a Cohort |
Studz Tgpe Catchup prospect1ve Index Cases 9945 boys born 1n

‘df1945 who Tived continuously in Philadelphia from ages 10 to 18, selected
Vfrom pub11c, paroch1a1 and pr1va+e schooIs

e
=
e 5 : :

u

.

Police records for. subaect, I.

Time 1 = Income, family size,
- parent and sibling criminality, quality of parental behavior, child's "
- aggressiveness.

Length of FoIIowugﬁInterva]:j_~'

L

g
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eBirth to end of juvenile court jurisdiction (age 18).
ment: None.

“residence (used for social class ass1gnment)

of crime.

iﬁ . ,
] - Interval Measure-
Data Sources: School and police record5£§-Case Recovery:

Principal Variables: Time 1 - Race, school attended,
final grade reached, census tract of last
physical handicap,
Time 2 - Severity of offenses, rec1d1V1sm, type
WOIfgang, et al. (1972)

Not an issue.
1Q, achievement Tevel,

residential moves.
Reference:

Z. Youth in Trans1t1on

: Stud T e: Real time prospective. Index Cases: 2281 10th-grade
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‘1?74) published earlier.
- plementary data analyses and theoretical wr1t1ngs has been added. We
“draw attention to the fact that since the appearance of the 1974 mono- -

- oped further,
~ 4identification (age vs.
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/. Sequential Strategies and the Role of Cohort Effects
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in Behaviora1 Developmentf Ado]escentePersonality

J : ' | (1§70¥1972)‘as a Samp]efCase** '

John R. Nesse]roade and Paul B. Ba]tes

The Pennsy]van1a State Un1vers1ty e L \\
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This chapter is an abrldgement of an SRCD monograph (Nesse]roade & Ba]tes,
Additional material, however, both from sup- '

graph, our view on the des1gn\and analysis of sequential data has devel-
This is particularly true for the question of model
cohort vs. time of measurement) and the useful-

ness of alternative schemes of data analys1s As discussed in the text,

if'we were to conduct the data analysis now, most ]likely we would focus

. on age-cohort matrices and the use of regression=type analyses. The

~central conclusions advanced, however, would not be changed. The -

- reader interested in our current view on data analysis and 1nterpretat1on

i “of sequential research in deve]opmenta] sychology should
+ Cornelius. and Nesselroade (1978, 1979). P W oogl qnes Ba]tes,‘ :
5 ,gverv1ewdo; ;isuesRof developmental research design and analysis, we ~— + .
.~ recommend Ba es, eese and Nesselroad 197
. Baltes (1979) L _ e»(‘ 7}’and’Nesse1roade and

In addition, for a more general

o,éopo"Ba1tes is now at the Max Planck Institute for Human Develop ment‘ d
”,:ngducat1on, Lentzea]]ee 94 1000 Ber11n 33 West Germany p o -
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 BéckgrOund

Discrepant findings resulting from the application of longitudinal
and cross-sectional designs (e.g., Baltes, 1968; Damon, 1965; Kuhlen,
1963: Schaie, 1970) concerned developmental psychologists for several
decades before a concerted effort was made to reach a methodological

~resolution. The solution was based on the direct recognition of the -
~impact of historical (secular, generational, cohort, etc.) conditions -

" on ontogenetic (age) development. While in the.past mos?gdgve1opmentaT e
- psychologists behaved as if the world "stood still," as if it were =~
~invariant, the dialectic (Riegel, 1976) and methodological position .

~porated three design components (age, coho

(Kuhlen, 1963; Riley, Johnson & Foner, 1972; Ryder, 1965; Schaie,

1965) advanced was that methodologies were needed which jointly - ..
f, 1recognjzed”processgg:pf;ontqgenyland‘CU]tUPa1 ghange;fk ' T SR

" In developmental psychology, Schaie's (1965) methodological con-

: v‘7ﬂ?fthibutionswand}substantivefwork on adu]t=int§1]iQEncef(Sthaiesf1979),f~’[iA.;
~_were seminal. Capitalizing on a long tradition of related work (see .~

Schaie presented a General Developmental+Model in 1965 which incor-- -~ =
} ‘ rt and’time,of;mggsuremgnt) o

B P

" Baltes, 1968; Baltes, Cornelius & Nesselroade, 1978, for'reviews), B

A

.
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in representatibns‘of'deve1opmenta1quhctioné. Many subsequeh ipmpiri;/%
cal studies in the personality and‘#bility domains have provided strong

" support for the efficacy of the general approach to describing dnd . Né o
~.understanding behavioral development (see, e.g., Baltes, Corné;ﬁ%s & ’

|

Nesselroade, 1978, 1979; Nesselroade & Baltes, 1974, for review)|and
* the investigation of generation or cohort differences has beconie {theo-

retically and substantially compelling. There remains much diéagkeee :

~ment about methodological specifics (data @na1ysisg‘interprét@%ioh.of
effects) of Schaie's General Deve]opmenta]‘Mode] but the basigs of

the approach continue to survive. = ° SR R

Although the present chapter focuses primarily on cohort effects,
a few more general observations ¢n methodology are in order. In con--

Junction with the methodological) issues mentioned above, a number of
-.other methodological problems of cross-sectional vs. Tlongitudinal ‘ s P
‘research have been, clarified. ﬁjmple developmental designs have a - . ‘
- variety of weaknesses in internal and external validity (Baltes, Reese

& Nesselroade, 1977). Selection effects in sampling, drop-out and

- survival of subjects, as.well &s testing effects and generation or

cohort differences affect these designs in various ways. BothiBaltes

©(1968) and Schaie (1965) argued that discrepancies and contradictions

between cross-sectional and Tongitudinal outcomes result from violations

-of basic design assumptions and weaknesses in controls; cohort effects

- represent but one such design threat.

‘As’ to the role of cohort effects, the designs prpposed=were com-

 binations of ‘several cross-sectional and longitudinal studies and-were
+abeled sequential strategies. In sociology, the term cohort analysis .
- " (Riley et.al., 1972; Ryder, 1965) was introduced. - It was soon recog-., =
~ nized, particularly by Riegel (1976) that the problem was not only one

of adequate methodology for the assessment of ontogenetic change. Marked

-gohort effects: have implications for theory as well, for example, for =

the relative usefulness of distinct developmental models or theories
(e.g., mechanistic versus organismic). The presence of cohort effects

_in developmental data challenges the validity of personological orien-
tations for representing developmental processes.  At’the same time,
- substantial cohort@ffects reinforce the need for cooperative efforts

by researchers who-hold evolutionary, sociological, anthropological

and psychological world views of the nature and etiology of human.
. development. - This focus on the interactive relationships between
. zindividual and historical .change is paralleled by important methodo-
" logical and theoretical contributions in the field of sociology (e.g.,

‘Bengtson &.Black, 1973; Elder, 1975, 1979; Keniston, 1970, 1971

Neugarten & Datan, 1973; Riley, Johnson & Foner, 1972; Ryder, 1965). o

& _But also in developmental psychology, scholars such as Keniston (1971) .
~~and Riegel (1972) in particular, were persuasive in charging that -
_resedrch’and theory building are much too culture-centered and his= . -
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%\(; The Role of the Cohort Varﬁabie in Developmental Theory B : ' ‘Fk Cohort as a Dimension of‘Genera11zat1on
? o e ‘ reporting was to - * Another treatment of the cohort variable can be illustrated by
& o A]though th?.EV;“C‘Pg? g:ggngfrg?Z i?“gﬁhﬁﬁtagifecis in gdo1escent . reference to the concept of external design validity (Baltes, Reese &
i identify the magnitu e_agkvg level, a proper setting for understanding . ) Nesselroade, 1977; Bell & Hertz, 19765 Campbell & Stanley, 1963).
A personality at a descrip I"d d by some initial consideration of certain ‘ ») ; External validity involves making accurate generalizations about rela-
' those outcomes will be Prg;;rih a%d-theofy building involving cohort , ’ ~ ‘ tionships from a particular set of data to other potential data sets.
i ! aspects of exp1an§t0§¥ Zet of cohort is similar to that of chronological ] The Tatter may be considered defined by five facets or dimensions: =
f effects, The logica sBaT%ss % Goulet. 1971: Wohlwill, 1973). Defined ‘ experimental units (persons), settings, time of measurement, treatment
ggebgiiﬁ.éoﬁﬁﬁr7 lzzgsﬁaapeﬁson or assigned variable (Ker1ingerah19i4) : ' 5 conditions and measurement variables.
A 5 ' dasi i he cohor : R . T .
2 pather ‘than an exp§¥1men¥?lag?§ﬁs ¥2$ gﬁé;g; §§§§%§u2{¥§2_t Clearly, the o Because cohort effects represent interindividual differences
¥ “variable has Sevef91 gmp, arded quite differently by researchers depend- , A (across time, persons and settings), conceptualizing-the cohort variable
R cohort variable wil . ﬁ‘??gfs the; hold concerning the significance of® ‘ , ! as a dimension of generalizability is a viable alternative to relegating
; ing on the C°n9e96¥a ,$ ﬁan e, experimental design and the need for ; | N | 1t to a source of error or nondevelopmental variance. Obviously, iden-
: the roles of b1gpu tura hgs'tg the study of development. In the limited . tifying cohort as a facet of generalizability does not elevate it to the
E ; process-orienteq 11 consider three alternative conceptions of ' | status of a full-fledged theoretical variable. But accepting it as
b space ava11ab1ﬁ here we will. bles which bear on the present study. These : %) qno?hgr d1meps1on of generalizability for the identification of inter-
e -, the nature ofﬁthe cohort V%rja (§§1¥es Cornelius & Nesselroade, 1978, . individual differences in ontogenetic development implies that ensuring 5
D ideas are elaborated elsewhere ) B ‘ ' o , external validity will require the use of cohort-sequential research
L 1979). ' . : ) ; o designs. Otherwise, researchers will be misled by the inadequate ‘in-
: ‘ ' / A oy : S . ‘ A © formation supplied by simple longitudinal and cross-sectional work, which,
] =  Cohort as Error or Disturbance , A ‘{) ~1in the case of simple Tongitudinal designs, does not provide coverage of
; s . : ishing » L this generalization facet or, in the case of cross-sectional work, con-
P sof i t follows from an approach in which establi g , , _ e . :
aS avera;21§;é1?gigfycggsgriant developmental principles ée-g-%.age‘bﬁzgvggr | founds age with cohort differences.
} e 9 . facti fati contingenc . . s L ‘
h functions) are one's pr1maryeggg§§§;¥$& dgz:;g;;ggz ?gntered 1ﬁ~the R . An important added perspective in the treatment of cohort as a
Lo developmental functions are focal developmental principle. From ‘ - . E dimension of generalization is the distinction between quantitative (more e
4 Uerror” tem) in 5pe°]fy1n%fthi gﬁg the natﬁre of biological and cultural | | or less) and gualitative (different process) generalization. It is now S
koo this perspective, cohort e egd§ o such a framework of "irrelevant" | , 10 ~ established that there is a great deal of cohort variation in level of
T history may be.viewed as providing on AR OO P R behavior including the timing of onset or the range of variability (both
ET contingencies. o o R znters and intraindividual). However, as persuasively argued by McCall
; _ - s - ‘o the general : . 0 - (1977), such variation does not immediately suggest developmental dif-
i : ﬁ15t°”‘ca11y= QUEtelet.(‘?422qg§§.t2§ef;¥§§ ;gcg%?Te1977)gview'of e ferences in process, mechanisms or functioning. In the research presented
4 position. Current}y, w02;¥1lln%tions is a good illustration of similar | L o here, this distinction between quantitative and qualitative change is
N : - the nature of qeve.opme? developmental research would be to isoTdte basic o : R A ~equally relevant. We find widespread differences in level but Tittle
e ‘ideas. The ?bJe%t1X§e%ic procegses against a backdrop of "disturbances," " . ) evidence for cohort differences in structural patterns, whether in the
A e Short- d phenomena as errors or disturbance AEAT AN o o ' . .
‘§Z§$§r$§;£s¥}ﬁﬁaggtﬁoggzﬁrrgézﬁg pgycho1ogists who are‘oriented,§0¥ard R A T Cohort as Theoretical or Process Variable
e : SETSe , Topment ¢ ions and who are interestea .~ .~ © .} oo oo ; . . : . ’ L : N
child rather than 1ife-span de;glggm??gaﬁﬁ?ggptlggiii?on, etc.) or N AU , A third orientation views the cohort variable as a potentially major
~in either so-called basic process ions of de&e]opmént.' o , ‘ R - ingredient of developmental theory. Cohort is regarded as either an
organismic, growth-oriented conception s TP S o : SRR D o : indicator of one or more hypothetical constructs which have not yet been
: S : RIS S fully delineated or as a construct which contains information about
S LR 7’ R f S mechanisms of behavioral development. :
2 : " : » = » o j; : o ;- g ’ | | : :/
s! RN AT T A | o i
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Such an approach explicitly recognizes that cohort can be linked to
a system of antecedent, process and consequent events to meet particular
aims of description, explanation and modification of developmenta’ change.
Viewing cohort as a viable theoretical variable reqgirires attention to the
several dimensions involved in cohort explication: for example, the .
delineation of the form and nature of cohort change judged to be devel-

- opmental or establishing the need for such concepts as stages or transi-

tions in representing cohort change. Regarding cohort as a theoretical

- or process variabie parallels Wohlwill's (1970, 1973) approach to the use

ol the age variable in developmental research and theoﬁy, “Like age,
cohort becomes part of the developmental variable indexing a cohort
function. : Y A

o

In our viewg“eratingxcoho%t as a theoretical process variable is

‘less Tikely for psychology than it is, for example, for sociology (Riley,

et al., 1972; Riley, 1979) where the process of cultural charige and the

salience of historical dimensions, are major foci for theory and. research.
However, there have been efforts in psychology as well to view cohort as.
a theoretical variable (Riegel, 1976). Baltes and his colleagues, for
example, have identified three sources of influence on T1ife-span develop-

ment’ (Baltes, Reese & Lipsitt; 1980). One of them, labeled history-graded

influences, derives from cohort-related research findings.

Sequential Strategies’™

- In addition to these obsérva%%ons oh theoretical context, a few
remarks on design and analysis of cohort-related effects (via sequential
strategies) are offered. The development and analysis of sequential

strategies has a short but vigorous history. Our own view has been pre-

sented extensively (Baltes, et al., 1978, 1979; Schaie & Baltes, 1975).

Our general position differs from others in that we (1) prefer to treat

age and cohort as descriptive parameters, (2) argue that for developmental
psychologists two components -- age and cohort -- are usually sufficient,
thereby excluding time of measurement as an important parameter, and

(3) hold that the notorious confounding of age, time of measurement and -
cohort effects is largely a conceptual artifact. We will briefly elaborate

on these points.

v Sequential strategies involve the orchestration of cross-sectional =
and longitudinal examinations of the ontogeny of successive generations.

 They provide a basis for estimating the relative significance of onto-

genetic (individual) and generational (historical) change components.
Authors seem generally to agree that application of cross-sectional and
longitudinal sequences as proposed by Baltes (1968; see also Schaie &

Baltes, 1975) will result in the data points necessary for examinigg the

R .
\\\\ ok
N

T

R

Vi

T T T

-y

@

analysis.

93 /

//
/

relationships between age, cohort and time of measurement. Cross—seg%iona]
sequences provide for the use of indeperident observations; longitudinal
sequences are based on repeated observations across age. Schaie's/(1965)
three sequential strategies (cohort-, time- and cross-sequential) dre not
useful for identifying data collection schemes. Their focus is on data

Considerable disagreement and controversy has arisen concerping the
proper forms of analysis and interpretation of sequentially gatqered data.
and the other centers on aspects of substantive interpretation {f the
developmental components (age, cohort, time of measurement) poteéntially
involved. The disagreements center largely on Schaie's proposition to
distinguish for explanation purposes between three two-component, models:
cohort-sequential, time-sequential and cross-sequential. Schaiejargued

One area involves mathematical issues and questions of mode]‘id?ntification

that, in addition to the descriptive value of his model, the three methods

* made developmental explanation possible becausexthe three developmental

parameters (age, cohort, time of measurement) coutd be linked to distinct
sources of developmental change. Age effects could be tied to maturational -
antecedents, cohort effects to genetic and/or environmental antecedents

and time of measurement effects to cultural factors. Schaie's three
parameters then are assumed to be meaningful theoretical (explanatory)
constructs:  Whether or not this is useful is highly debatable. It is

~certainly not a necessary set of conditions.

In developmental psychology, it was exactly Schaie's concern for
both descriptive data collection and explanatory data analysis that was
the source of dissatisfactionfor other researchers (e.g., Adam, 1978;
Baltes, 1968; Buss, 1973). Baltes (1968; see also Price, 1976; Goldstein,
1979) rejected Schaie's categorical emphasis on treating age, cohort and

-time of measurement as meaningful theoretical entities. He proposed

that Schaie's model be viewed as a purely descriptive one, that the
cross-sectional and longitudinal sequences be designated the vehicles for

‘gathering data to study developmental processes within the general framework:

and that for purposes of psychological research the age-cohort matrix be the
preferred one. Furthermore, Baltes did not specify, as did Schaie, a ‘
particular form of data analysis and interpretation of effects. The

B primary rationale was that the three parameters (age, cohort, time of
measurement) did not lend themselves to either a single theoretical in-

terpretation or an unequivocal statistical estimate of their magnitude. .
Schaie and Baltes (1975) subsequently agreed that the distinction betweén

 the use of sequential strategies as data collection methods for the

descriptive-identification of development change versus their use as
tools for explanatory data analysis helps one to understand the issue
and disagreements involved. For example, it is not always understood
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* the identification problem disappears. _
regarded as a creation of researchers: who, w1thout suff1c1ent Just1f1cat1on
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that Schaie's methods, contrary to Baltes' use of cross-sectional and
longitudinal sequences, are not primarily methods of data collection.
For Schaie, they are methods of data ana1y51s and 1nterpretat1on

In case one decides, as did Schaie (1965), to e1evate all three
design parameters (age, cohort, time of measurement) to the level of
meaningful theoretical constructs, as may be true for certain questions
(usually not the kind developmental psychologists are interested in),
there remains the problem area mentioned above, namely that of model
identification and data analysis. Because the values of any two of the
three design components define the third one (e.g., age equals time of
measurement minus birth year), the effects associated with these
classifications are inherently confounded. Researchers in other disci-
Fienberg & Mason, 1979; Jackson, 1975; Mason, Mason,
Winsborough & Poole, 1973; Price, 1976) have approached the identifica-
tion and estimation problems with alternative schemes of analysis, but
it appears that the statistical problem of unconfound1ng age, cohort and
time of measurement effects remains to be solved in a comp]ete]y genera1
manner. : ; )

Because of widespread concern with statistical so]utions of the
age-cohort-time of measurement problem, we repeat cur own views on the
matter. With Glenn (1976), our position is that the statistical approach
to the problem is inherently unsatisfactory, and except for rare exceptions
unnecessary at least for the developmental psychologist. Thus, we have
argued (Baltes, et al., 1979) that future use of 'sequential strategies
in developmental psychology (but not necessa]11y in other disciplines

" such as sociology) will not primarily 1nv01Je solving the confounded

effects question by alternative schemes of lata analysis. On the con-
trary, the central task is the formulation of a more fruitful «onception
of the meaning and utility of the variance components associated with
an age by cohort matrix. A recent statement by Goldstein (1979) 4s also

cons1stent with this viewpoint. o

Why do we favor the use of age and cohort as the only des1gn para-
meters for substantive and methodo]og1ca1 reasons (see also Buss, 1973;
Goldstein, 19793 Price, 1976) in addition to statistical ones? The
developmental psycho]og1st s task is to study intraindividual change and
interindividual differences in intraindividual change. These two kinds
of manifestations of deve]opmenta] funct1ons (Woh1will, 1973) are most
directly represented in an age by cohort data classification. Cohort
differences represent one kind of 1nter1nd1v1dua1 difference in the

- nature of ontogenetic change (Ba]tes, Cornelius & Nesselroade, 1979).

Therefore, in the typical case of developmental psycho]og1ca1 research,.
The confounding issue can be

)
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from a developmental psychology perspective, insist on three design
- parameters where two are usua11y sufficient for the task of identifying
cohort-related differences in intraindividual change. In selected cases,
however, it may be useful to acknowledge that all three design compopents
o should be given explicit attention. These are the special circumstances,
however, that in our view need conceptual justification; not the reverse.
- It is inappropriate to @lways categorically assume that the statistical
confound exists 1rrespect1ve of theoreticaly cons1derat1ons

One may ask what we propose to do w1th the variance assoc1ated with
time of measurement or how we would analyze data matrices which do not
Tend themselves easily to an age-cohort ana]ys1s As to time of measure-
‘ment, we recommend that the investigator examine a posteriori whether
certain characteristics of age-cohort functions coincide with particular
time periods intervening between observations. If that should be S0,
further search into conditions associated with these time periodssis
warranted. However, even in the case of time of measurement-specific
effect patterns (the sociologist's "period" effects), we need to be
careful not to infer that the antecedents are located in the time of
measurement period studied. It is not necessarily so. Because of lagged
and cumulative causation (Nesse]roade & Blates, 1979), the appearance of
a developmental phenomenon (1ts time of measurement) does not necessarily
coincide with its causal origin.

As to analysis of sequential data, it is often true that simply
applying an age-cohort model (requiring observations at the same age
levels for all cohorts) would not exhaust all the information available
in one's data matrix; for example, there might be observations an certain
cohorts not consistent with the major age/cohort scheme employed. This
occurs when one does not have a large number of occasions or when certain
cohorts were observed only at particular age levels. In those instances,
employment of data analytic scﬁemes “fat do not follow a complete age/ '
cohort matrix is justified. In fact, this is true for the study to be
reported here where age by time® “of measurement arrangements are used in
order to maximize information available. These data analyses of incom-
plete age-tohort matrices, however, are approximatjons of the ideal.
Moreover, in no instance do we assume that the ana]ys1s is aimed at =
1dent1fy1ng distinct sources of “"explanatory" variances (genetic, matura-
.t1ona1\ env1ronmenta1) as would be true for Schaie's (1965) approacn

kA Sequentia] Study of Ado]escentiPerSOnality

ObjeetiVe
%, At the time the present study was designed, the examination of ©

cohort effects in psychological variables had been focused largely on
adult and e1der]y subaecfs, a]thOUghsome investigations-had 1nvo]ved

ey
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the study of cogn1t1ve deve]opment in ch11dren (Ba]tes & Re1nert, 1969)
Moreover, previous work had centered mainly on measures of intelligence -
rather than persona11ty As a consequence, one of the central questions
was whether.research in other age groups (e.g., adolescence) and with
noncognitive variables (e. persona11ty) wou]d yield similar evidence
for the role of cohort effects in deve]opmenta] psycho1ogy and the use-
fu]ness of sequential strateg1es - ) o e

~ MWe believe that the need to look “for cohort (h1stor1ca1) components L
of change as well as age-related (1nd1v1dua1) onaes in conducting devel- . -
opmental research on adolescent personality is guite evident. Personality .
development during adolescence is assumed by most soc1olog1ca1 and social-
psychological theorists to be particularly influenced by cultural change
phenomena. Ado]escents, in turn, are viewed as having a prominent role
ifi shaping cu¥tural change. Because in 1969 our interests were largely

‘methodological and expl® ratory, we did not formulate a specific set of

theory-guided hypotheses about relationships between cultural change and
personality. Rather, our focus was on representat1ve]y mapping personality
development of adolescents (age 13- 18) occurr1ng dur1ng a given. h1stor1ca1

. per1od (1970-72).

If we had a theoretwca] concept1on, in addition to representat1ve

sampling-of the personality domain, it was a set of pre-conceived not1ons -

about the general role of environmental conditions.

~ Personality variables (such as anxiety, achievement,

- mined substantially by distinct learning h1stor1es and sithational factors

We expected that .
those behavior classes which are largely determined by environmental '
and/or experiential conditions would exhibit the. largest cohort variation.

ego strength, etc.)

are among the classes of behavior that are genera1]y assumed to be deter-

1968; Vandenberg, 1966).

(e.g., Mischel, In fact, in the few time-lag

studies ava11ab]e at the time that were aimed at comparing related.

behavior systems such as attitudes and interests in different cohorts
of adolescents (e.g., Broderick & Fow]er,/]961 Greenstein, 1964; Harris,

-1959; Jones, 1960), significant generational (cohort) change “in ado]es-

‘ cents had been found consistently.

-These findings provided some Sugges-

‘tive evidence of the susceptibility of persona11ty variables to_ changes

1n soc1eta] cond1t1ons dur1ng the ado1escent per1od of the 11fe span

Method and PébteGUresl

G,

7‘Research”Des1gn‘kff el T g

o

sequent1a1 data co]]ect1on (Ba]tes, 1968 Scha1e, 1965)

Design vartab]es *J’ o -[-;°/

Age, sex and cohort membersh1p were: var1ed fo110w1ng the strategy of'
Long1tud1na1

Ll

K,

o

 over a period of two years, were conducted.
~two-year period was available, the four Tongitudinal studies did not

~in the des1gn
‘It enabled s to estimate whether.or not apparent changes (e.q.,
1970 to 1972) in the longitudinal group wére confounded with effects of

selective dropout:effects.:
“control group.

~selective morta11ty, w1th respect to our measurement variables and as - ‘ %

: _oersona11ty variables from a structured measurement perspective.
- small set of cognitive variables was included to mark the domain of

& two batteries claimed by the1r authors to map personaljty structure in a

g ) Y ‘ it o

sequences were used as the data collection strategy and resulted in the

observutions ‘summarized in Table 1. Specifically, four short-term longi- R
tudinal studies, each involving three times of measurement. evenly spaced
Note that, because only a

cover the same age ranges. This is the reason why subsequent data
analyses did not use an age by cohort scheme but emp1oyed t1me by cohort
data arrays as an approx1mat1on to that arrangement

| - . s o oo e S o O G S i O W e St

To prov1de iy more powerful experimental des1gn (Ba]tes, 1968 Baltes,
Reese & Nesselroade, 1977), two sets of control groups were 1ncorporated
One was 1nc1uded so that testing effects could be assessed.
from:

repeated testing. The control groups consisted of a new random sample,

stratified by age and sex, drawn and tested at the third occasion of 5

measurement (1972). The second set of controls was used to evaluate v i
Those subjects who, although measured ini- s ﬁ

tially in 1970, did not complete the 1970-72 study, comprised the second

~ Comparison of this ‘group's 1970 data with the 1970 data

of the subjects who remained in the study reveals the extent to which

reflected in the first-occasion data, has jeopardized the external .
validity (Baltes, Reese & Nesse]roade, 1977; Campbe]] & Stanley, 1963)
of the results. g i ;

o} ' [4] . RIS . o . ', ) ‘ o - [N

Measurement System

Measur1ng 1nstruments were chosen to represent the universe of ' !

human abilities. Tab]e 2 prov1des an overview of the persona11ty and ”
ab111ty measures used : ;

o o P e o o i o e G 3 e e oy S S A B A

A Insert Table 2 about here
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, Lack1ng a set of 1nstruments correspond1ng to a part1cu1ar deve]op- L o
mental 'theory of adolescent personality, we decided to usetmeasures from o '
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fairly comprehens1ve and psychometr1ca11y sound manner. Selected were
Cattell and Cattell's {1969) High School Personality Quest1onna1re ;

(HSPQ--Form A) and the Personality Research Form (PRF-—Form E) of-Jdackson
The two inventories differ sufficiently in both their underlying
“theory and development that together they should provide a fairly thorough
mapp1ng of the sphere of persona11ty

: The HSPQ -- the ado]escent version of the. 16PF (Catte11 Eber &
Tatsuoka, 1970) -- represents most distinctly the idea of convergence

" between a theory of personality structure and a corresponding set of &«
“measurement scales. Fourteen psychological concepts are measured by
the HSPQ. Eight are regarded as being affected by age-development in
middle childhoBd and adlescence, although the available studies are

“cross-sectional in nature and Have failed to d1sentang]e age from genera-

tion effects (e.g., Sealy & Cattell, 1966). Jackson's (1968) PRF was
developed using a muitivariate convergent and discriminant validation
approach to cover a broad spectrum of the behavioral universe.  The PRF
focuses essentially on the framework of Murray, et al. (1938), but with
additional refinement of concept definition. As noted in Table 2,.the
subtests of the Primary Mental Abilities (PMA) battery (Thurstone &
-, Thurstone, 1962) were used to represent the abilities. doma1n ~

: Samg]e -

~ -Subjects were drawn from 32 Jun1or and sen1or public h1gh schoo]s
in three West Virginia tounties located in the, northwest of the state:
~ Harrison, Wetzel and Wood. The base popu1at1on included some 20,000

students. Stratifiéd by grade, sex and homeroom unit, the samp]e was
drawn at random from School rosters. The rat1o -0f Caucas1an to Negro
popu1at1on is about 95 5. N Q k - Ci>;

, Summary 1nformat1on concern1ng the 1ong1tud1na1 dropout and retest
control groups is presented in Table 3. Approx1mate1y 2,000 students

| (from cohorts 1954-1957) were given a brief description of the study by

Tetter and asked to participate. Of those 2,000 students, a total of
1828 part1c1pated in the personality ana]yses phase of theproject and
1809 in.the ability analyses phase. The initial volunteering rate “for
the 1954-1957 cohorts was approximately 91%; further, approximately 63%
of the core longitudinal samp]es part1c1pated in all three t1mes of

Ameasurement (1970, 1971 1972)

_-—-———_-———-———_-—__———-
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~ Research Form) session.

-~ of d1fference in structure.

~analytic work.

. _or difference are important. -

Testing a | , o R “;

, The tests were administered in classrooms during regular school
periods.  Groups ranged in.size from about 30 to 90. Total testing time

of four hours was divided into one morning (Primary Mental Abilities,
High School Persona11ty Questionnaire) and one afternoon (Personality

In a few cases, the two sessions had to be
distriblted over two days. The 1970, 1971 and 1972-occasions of measure-
ment each extended over a period of approx1mate1y four months (late fall

~until ear1y spr1ng) January 1°was taken as mean testing date for all
occas1ons- < )

Ana1yses and Results -

"The analyses presented here are 111ustret1ve of the relevance of

‘ cohort effects in developmental psychology and_the role of sequential

strategies in their identification.. Analysis of cohort effects, like
that of age differences, cah concentrate on two main goa]s (Baltes &
Nesselroade, 1973; Nunnally, 1973; Schaie, 1973). One is the assessment
structure. The second is the analysis of age- or
cohort—re]ated d1fferences 1n 1eve1 v o

‘For the most part,. cohort-related research has focused on level. In
fact, McCall (1977) lamented that this focus on quantitative rather than.
structura] (qualitative) compar1son has resulted in an overestimation of
‘the role of cohort effects in psychological development. In the follow-
ing, both structure and Tlevel are examined in relation to the major design
varaibles. Ana1ys1s of structure is achieved by comparat1ve factor-

Analyses of. quant1tat1ve changes in Tevel 1nvo1ves the
use of ‘ANOVA des1gns . U

Structura] Analyses

A very salient component of our investigation of these data is the
-examination of qualltat1ve or structural change Two kinds of analyses
were conducted: (1) factor analytic comparisons of structures of measures; '

("and (2) computat1on of stab1]1ty (test-retest) coeff1c1ents

There are two pr1mary ‘reasons why exam1nat1ons of qua11tat1ve change
“First, stage sequences or other forms of :
ordered, qualitative change are often ‘regarded as fundamental pillars

of developmenta] theory (Riegel & Rosenwald, 1975). Second, the validity

: ‘_of assessments of quant1tat1ve change)rests on the under1y1ng stab111ty :

I,
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of one's~meaSUrement system“(Ba1tes & Nesselroade, 1973). Without some

“evidence of a structurally stable framework, measurements taken at dif-

ferent times or developmental levels do not provide a convincing basis

for comparisons followed by inferences about the nature of change. Nor

do comparisons of measurements taken on different groups offer a sound

basis for substantive interpretations of apparent between-group differences. _
In describing change over time, stability coeffﬁcients ( test-retest )
correlations) add an‘additional dimension to one's interpretation of
structural characteristics of data. Three stabjlity coefficients were
computed for each of the measures (10 personality and six ability dimen-
sions, to be described later); two.one-yeavfstabiiixies,(1970—71, 1971~

72) and one, two-year stability (1970-72).- ' N

How 1ikely is it-that we would find changes in structure in the
present study? Obviously, one's underlying assumptions about the nature
of development and developmental change play a significant role in the
choice of measurement instruments. Our chosen measurement systems were
quantitatively oriented and, thus, they are tilted towards structural
invariance. But choosing such a framework does not foreclose completely
the possibility of finding manifest qualitative change in the data. ‘Nor
of course does finding a good fit between data and quantitative change
models necessarily rule out the possibility that a satisfactory repre- - . e
sentation of development using a qualitatively oriented measurement = o
framework might be achieved. Nevertheless, we acknowledge that the

measurement framework chosen is not one that maximizes the probability

of finding structural or qualitative differences.

Abi]ity Dimensions

The age- and cohort-related structural characteristics of the
ability measures were examined in two analyses (Fitzgerald, Nesselroade
& Baltes, 1973; Hays, 1977). The central question is whether there are
systematic changes in the patterning of abilities as a function of either
age or cohort. el Dl L '

Fitzgerald, et al. (1973), working within the age-differentiation
tradition (Reinert, 1970), examined the extent to which the factor
structure of abilities as defined by the Primary Mental Abilities (PMA)

" test (Thurstone & Thurstone, 1963) provided to be invariant across

independent samples of students chosen from three different age/grade
levels (grades 7-8, 9-10, 11-12). The major strategy was one of cross-
sectional age comparisons. A1l three groups yielded good simple structure-

- factor patterns which corresponded closely to the pattern of adult intel-
Tigence underlying the construction of the PMA test. The outcome indi- =

cated that a developmentally robust organization of abilities was "in -

&
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for the ability-trajt data.”
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place" prior to early adolescence. Hays (1977), in a similar vein, 1 ‘
at theﬁ]ongitudina]]y obtained ability measurements. His 1ongitud;na?0k9d
ana1ys1s.outcom§50$upported the cross-sectional ones of Fitzgerald,

et a1:; in showing no evidence of systematic difference in ability
structures by cohort or sex grouping.

a Thus, neither- cross-sectionally nor longitudinall is ‘ther |
evidence of structural change in the patterngof abi]it?es eXamiieZ?rogg
the contrary, the pattern of abilities obtained exhibited considerable
invariance. This conclusion was further supported by evidence on
Tongitudinal stability coefficients for the individual tests. For the
most part, stabilities were high with a slight trend for highest stabili-

"+, ties to be found in the older age groups.

- Personality Dimensions

R

Friel and Nesselroade (1976) examined the ‘extent to which the HSPQ
personality scales reflected the structure underlying the personality
system‘embod1ed,1n'the series of age:gmaged questionnaires stemming from
the work of Cattell. Theseianalyses, cquucted separately on male and
female data, provided evidence of stable”structure in line with those
expected a priori from knowledge of the measurement system. Furthermore
as to the PRF, Kafer (1977) did not find evidence of any dramatic struc-
tural differences or changes across data sets. Neither of these studies -
involved the systematic examination of structural changes but such work

is currently in progress.

Note also that the stabi]itfes ofi the péréoné11t casure od A

ar s Shot - T y measures ‘used in
subsequent analyses showed relatively ‘consistent pattern : r (1970-
71, 1971-72) and two year (1970-72) stabili patterns. - One year (1970

1971- ] : ity coefficients for the ten
personality dimensions were commputed-Separately by cohort and sex. . The

~ total range of stabilities was quite large (+.16 - +.81), although the

average magnitude (.57) was fairly high for personality dimensions. The
age and decreasing stability as the timg interval increases (1970-71
1971-72 vs. 1970-72). - In nine out of ten cases (except fok'§0cia1- ]

- general pattern was one of a slight increment in stability with increasing

Emotional Anxiety), again for the total sample, the two-year stabiliti
g RA > o Lhe Ltoldl 5 s -year stabilities
were lower than both one-year stabilities. .The increasing stability with

age generally reflects a systematic ontogeny towards stable,  trait-Tike

: o
Ve

" Two additidﬁa1‘findin§$ 6f Qéhe;a1 iﬁﬁé&eéf{émeﬁ ed“ff'h :fj;f’ ey
: : - : IRLEFEST  EmErge om T : o
analysis. In nine out of ten cases.(excep' f”' o the. stability o

flactor VI -- Social-: .

Emotibna] Anxiety)g the 1977722,St35i1it~g¢0$fﬁ

o

e

~vather than labile, state:like-characteristics. - For.example, 111 S
, o i g > 2 I . eristics. .example, stability -
« «-coefficients for the oldesti'cohort (1954)\wexe-neaﬁ?yftomparab1e to thg;e

idients were higher than St
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the corresponding ones for 1970-71.. This could be due to average age
differences, stabilization as a result of retesting and perhaps also a
reflection of selective sampling. Higher longitudinal stabilities in
1971-72 than 1970-71 could be interpreted, however, als¢ @s indicating -
potential changes in the consistency of environmental influence patterns
which mediate stability (see Baltes &*Nesselroade, 1973,.for.a discussion

 of a developmental view of changes in stability: indicators). Furthermore,

'-c1ear1y point to a robustness of structure and of intraindividual dif-
~ ferences during the period and for the cohort/age groups studied,
“robustness of structure and stability of individual differences 1s more

there was.a sex difference in stability. In pooled data, females showed -

higher stability (in_24 out of 30'cases) than did males.
Thus, 1in génera] térms; thejana1yses~conddcted thus far rather

pronounced for abilities than personality. However, in absolute terms,

This

the structural invariance and stability were fairly high*for;persona]ity“'

~characteristics as well. -

,Quaht{tative Analyses: b

% .

- Data Reduction -

~An important preparatory effort was to evolve a set of measures
which allowed a reduction in“number of the 34 personality variables, but
about whith much was known concerning their structural characteristics
before an attempt was made to.examine ontogenetic and generational com-
ponents of quantitative change. As to the3$ix;PMA¢mea5ures,'no;further;
effort at data reduction was made. Ability tests were maintained intact

~ for the analyses. As to personality, the 34 measures were -reduced- to TOa o

"second order" factors.

.= Spé¢ifically, for personality variables, the 14 HSPQ scales and the
20 PRF scales were first factor analyzed separately using the responses

" from 1877 subjects (cohorts 1951-57) for whom complete personality data -
- were available at Time .1 (1970). Seven common factors were extracted

from HSPQ scale intercorrelations and eight from PRF scale intercorre-

lations. These two sets of factors were then independently rotated tov,«i'gﬁ

f ;%'Ba1tes,,1975),. -

simple structure solutions. ~The two!sets of factors (HSPQ and PRF) were jf5“f'

then correlated with each other. A full account of the factor analytic
procedure used and the outcomes isxpresented_e?§ewhgrgv(Ng§se}roade,& 2

. _The HSPQ and PRF exhibited.both factors common to the two inven- .
tories and factors that were specific to one inventory. Substantial - -~
convergence was found in the case of four between-instrument pairs of =~ =

~factors. Each pair of the four HSPQ-PRF convergent factors was combined .

st et
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into one dimension by adding appropriate pairs of estimated factor scores.

In addition, each instrument had unique factors (HSPQ:
Anxiety, Verbal Intelligence; PRF: :
This strategy of data reduction provided a parsimonious, developmentally
robust assessment framework and organized data neatly into PRF-HSPQ :
common and HSPQ and PRF specific personality dimensions. The resulting
personality dimensions are identified in Table 4.

Anxiety,oSocial -

-t 4" - - - S -

©

v l/," 4 ‘ . e ————————

| Contro] Analyses

" Two kinds of analyses were conducted to seek information about the .

internal and external validity of the study. Because these control

analyses revealed significant effects which should be taken into account
in analyzing for developmental manifestations in level of ontogenetic
versus cohort change, the outcomes from the control analyses will be

‘presented first. LR

The first contrb1‘ana1ysis dealt with selective drbp0ut. By means
of a two (dropou? vs. retestees) by four (cohort) by two (sex) ANOVA
design we determined whether or not the core longitudinal sample and the

dropout sample differed on any of the dependent variables at the first

occasion of measurement (1970). The second control analysis{gas focused
on retest effects. By means of a two (retestees vs. control) by four

- lcohort) by two (sex) analysis of variance of each personality and

occasion (1972) as the check point.

~apility dimension, we checked for testing effects, using the third

~ The coqtroj,ana]ysés supplement each other because the retest
control .design is not ideal. This is so because the retest control

group (tested once at the third occasion) is not fully comparable to
the Tongitudinal sample (tested in 1970, 1971, 1972) in terms of volun=
“teering-behavior.

ing: vior. Longitudinal subjects were expected to participate
three times, in the testing while controls were "in a holding pattern"

untiT asked to participate in testing at'the third occasion (1972).

. Thus, londitudinal subjects are likely to exhibit more dropout than the

- retest group.

Therefore, the longitudinal -data are potentially contami-

~ nated by testing and dropout effects, whereas.'the retest control groups'
. data should be less affected by dropout effects.” In Table 5, a summary
B of,f1nd1ngs‘from the retest and dropout control analyses is' presented.

- . . s " > 00 . S 0o . 0

Independence, Aggression, Achievement).

AT ' . Insert Table 5 about here -
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As Tab1é 5 Shows,‘thekoutcomes are very different for personality and

~ ability measures. Consider first the retest effects analyses. fOn\§11'six

sability measures, the Tongitudinal “groups oUtperform'their retest c@ntro]
-‘counterparts. The two significant-cohort by group interactions indicate

that for Letter Series and Spatial Relations the effects are differential
across cohorts. These findings indicate a substantial problem with retest
effects in longitudinal observations involving ability tests. By contrast,
only two of ten measures derived from the personality inventories showed

'kaﬁsignificant retest effects. The longitudinal group was more extroverted
““" and scored higher on the HSPQ verbal intelligence measure than did the

controls. , . _ §

Analyses for dropout effects were equally clearcut in outcome. For

‘each of the ability measures, with the exception of Yerbal Meaning, the

core longitudinal sample was biased in a positive diﬁection.YOQ%y one
statistically significant effect was ref]ectgd in the personality measures.
Dropouts scored higher than longitudinal subjzcts on the PRF Independence

., dimension. SNy

The control analyses outcomes have several implications for the '
evaluation of the Tongitudinal subjects' data. First, the positive bias
of the longitudinal subjects on ability dimensions indicates-the need for
restricting generalizations from sample to parent population. Second,
retest control analyses indicated that apparent longitudinal changes in
abilities are confounded with age (or time)-correlated, positive testing
effects. Third, the dropout data suggest that the retest analysis itself
js not fully internally valid since it involved comparing a positive!y
biased longitudinal sample to a control group less affected by experimental
mortality. Fourth, and perhaps most important for the present study,

effects of testing and dropout are Tess substantial by far for,persona11tyk'

than for ability measures.

Clearly, it would be desirable to .correct these4disparities, but the
nature of the control effects is such that only approximate adjustments
can be made. Tha nature of the adjustments made for the ability measures.

“4is illustrated in Figure 1. The procedure used to correct for biases was

to deduct from the observed 1972 vetest effect the amount due to dropout

" - indicated by the 1970 dropout analysis. Because the retest effects were
“consistently positive and the longitudinal sample was biased positively

when compared with the retest control group on each ability measure, this
amounted to a subtraction in each case. (See Baltes, Reese & Nesselroade,

- 1977; Labouvie, Bartsch, Nesselroade & Baltes, 1974 for additional dis-

cussion of the rationale underlying the corrections.)

Ly
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‘In sum, then, confounds reflected in dropout and retest control -

‘anatyses were minor for the personality measures, but substantial for the
“ability measures used. It is apparent that the interpretation of simple

Tongitudinal gradients as age change (internal validity) is not valid with
ability measures given such dramatic retest effects. Moreover, again
primarily for ability measures, the sample remaining in our longitudinal
study is positively biased, suggesting a restriction in external validity.

Analyses for Quantitative Ontogenetic (Age) Versus Cohort Change

D

o

It was mentioned earlier that the analysis used in the 1974 SRCD

'monograph did not follow the ideal of an age by cohort arrangement. At

the time, we judged the cohort by time matrix used to yield a satisfactory
approximation to that ideal. Specifically, in Schaie's (1965) terminology,
a cross-sequential method of data analysis was adopted for the investiga-
tion of the core longitudinal data. This arrangement varies cohort. and

“time of measurement. ' It is shown in Table 6. Note again, however, that

when using Schaie's term "cross-sequential” we do not imply its use as an
explanatory model. ‘

The total pool of subjects participating in the 1970, 1971 and 1972

~data collection -- the sequential Tongitudinal group -- was divided into

four Tevels of birth cohort (1954, 1955, 1956, 1957). A four (cohort) by

“two (sex) by three (time of measurement) analysis of variance of each

personality and ability dimension was conducted to examine quantitative
aspects of developmental change. Subsequently, the results are graphed
to illustrate cohort-related variation of age functions. It would have
been possible to employ alternative strategies of data analysis which
would keep the measures of interest intact rather than further combine
them in composite scores of very limited construct validity. ANOVA is
one strategy which preserves the specificity of individual measures.

As mentioned above, the 1974 SRCD monograph focused on time/cohort
matrices in order to capture in one analysis as large a segment of the
data mefrix as possible. However, it was recognized that these time and
cohort effects could be represented graphically as age functions for dis-
tinct cohorts, i.e., by our preferred age-cohort scheme. Thus, we used
the overall analysis by time/cohort primarily to ascertain that significant

patterns are present. Note, for°example, that the time effect includes

age variance. .This is so because time variation (1970, 1971, 1972) is
correlated with an increase in average age (12-15 vs. 13-16 vs. 14-17).
Because oUr'genera1,position is that effects contained in any combination

O
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71974) for extensive 1nformat1on

‘the Primary Mental Abilities (NF, LS, SR).
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Uk
of age, cohort and time of measurement des1gns shou]d be construed to
index age changes and cohort differences in age changes, we felt justified
in subsequent]y charting the obtained effects as longitudinal age changes
for distinct .cohorts. This procedure, then, .results in the following.
First, the data matrices are analyzed via cohort-time arrangements; sub-
sequently the data are charted as age changes for distinct cohorts.

Two additional observations are relevant. First, note that in the
present cohort by time pnalysis, age effects are conta1ned in both levels
of cohort and time of measurement. Th1s is the case because the oldest
cohorts (by birthyear) are also older in age on the average (1954:17,
1955:16, 1956:15, 1957:14). For time of measurement the situation regard-
ing average age is 1970:14 yr.,6 mo.; 1971:15 yr., 6 mo.; 1972:16 yr.,
émo. Thus, in the present scheme both cohort and time of measurement
effects can indicate age differences.
cohort is larger (three years) than in time of measurement (two years).
Therefore, if age would dominate the change pattern, cohort effects
should dominate the outcome. But if time of measurement effects are more

salient, historical, cultural change effects of the 1970 72 per1od should

be more dominant.

Second, a major feature of the outcomes was that sex differences were
found to be pervasive. This is an 1nterest1ng finding, .but not one of
primary significance for the project since sex interacts only in three
cases with either cohort or time. Sex effects were highly significant
for all personality dimensions except Superego Strength/Impulse Control.
Significant sex by time interactions were found for Tough-Mindedness/
Autonomy and Anxiety and a significant sex by cohort interaction was
obtained for Intelligence. No significant tr1p1e 1nteract1ons (cohort
by sex by time) were found.

Abi]ity Measures

: Relative to the outcomes of the ana]yses of persona11ty measures,
those of ability measures are Tess interesting in the present context and -
we refer the reader to the 1974 SRCD monograph (Nesselroade & Baltes,

In all analyses of variance on the
sequential-longitudinal data, significant main effects of cohort and time
of measurement were found. Sex differences were significant on three of
Only three of the 24 possible
interactions (one sex by time, two cohort by time) reached”significance.
When the data are p]otted against age, it is clear that birth cohort
accounts for little variance; most of the variance (except: for retest
effects) is age- re]ated and s1m11ar in traaectory for the four cohorts.
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significant as shown.
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: To illustrate more clearly the nature of the analyses performed and
to present a more complicated situation, more detailed information on the
analysis of Spatial Relations, a 30 item subtest of the PMA, is presented
in Figure 2. Significant main effects were found for cohort, sex and time
of measurement. The cohort by time of measurement interaction also was

c The sex main effect reflected higher scores for
males (x = 33.7) than females ﬁx 28.5). The time effect indicated
higher performance from 1970 (x = 23.8) to 1971 (x = 31.7) to 1972

(x = 37.3). The significant d1fference between retest controls and
longitudinal subjects amounted to 11.8 raw score points. A significant
group by cohort interaction was found also. Means for the Tongitudinal
group were 34.9, 38.0, 38.2.and 38.7 for cohorts 1957-1954, respectively.
Corresponding means for the retest controls were 21.3, 27. 0 25.4 and
29.9. The retest effects are not reduced a great dea1 by dropout adjust-
ments (from 11.8 to 9.5).

Thus,°in this instance involving Spatial Relations, most of the
apparent cohort-specific, longitudinal age change seems due to. retest
effects and not to ontogenetic change. In analyses of other ability

measures, the retest effects are not as strong and clearer age-change
patterns are obtained (Nesselroade & Baltes, 1974).

S o > T o -

Personality Measures

In general, for persona11ty measures, time effects were more promi-
nent than cohort effects. Because 01 the relative degree of variation
of age versus cohort in the present qes1gn (as described before), this
result lends support to the interpretation that historical-cultural
change effects covering the 1970-72 pkrlod are rather substantial.

The seven factors for which the main effects of time were found
are Extrovers1on/Ascendance, Superego Strength/Impulse Control, Anxiety,

Socio-Emotional Anxiety, Intelligence, Independence and Ach1evement In

contrast, significant cohort effectsjwh1ch as stated before, in this

“design are primarily indicative.of bath prior-to-1970 cohort and age
‘differences, were found for on]y two'of the teén personality dimensions Y

(Toughm1ndedness/Autonomy and Inte111gence) Cohort and time interacted
significantly, however s11ghtly, in the cases of Superego Strength/Impu]se

= Control and: Ach1evement but in genera]these1nteract1ons were few in

number SO E
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Thus, the analyses of personality dimensions suggests that, after
sex effects, the 1970-1972 time dimension most systematically accounts
for subgroup differences. Cohort effects are less frequent. Because
cohort variation includes an average of three-year age difference, we
believe that chronological age per se does not appear to be as powerful
a variable as one might have expected. In other words, the nature of .
age change is different for distinct cohorts associated with the 1970-72
historical time period. , ' o

For purposes of illustration, three of the ten outcomes will be
presented in greater detail. Each of the dimensjons will be presented
by name and a few representative adjectives given to remind the reader
of the general nature of the factor. The data.are represented as
factor scores scaled to a mean of zero. The figures contain the
cohort-specific longitudinal gradients (horizontal comparisons) -
determined over three occasions of measurement for each of the four
cohorts. They also display separately for each occasion of measurement,
cross-sectional age differences (vertical comparisons). The figures in
Nesselroade and Baltes (1974) contain information, if necessitated by
outcomes of control analyses, about the impact of testing effects. For
the examples presented here, because of a lack of testing effects,.,no
such information is given. , ; : v : o

- HSPQ-PRF_Superego. Strength/Impulse Control

Descriptors for this dimension include serious, conscientious, ;
nonaggressive, inhibitéd. The means exhibited statistically significant
time of measurement and cohort by time interaction effects. The means
are plotted in Figure 3. Both males and females in the three youngest
cohorts (1955-57) became less conscientious and controlled from 1970 to
1971 to 1972. The significant cohort by time interaction indicates that
the systematic time-related decline in Superego does not apply to the
oldest cohort (1954) which, statistically, exhibits no 1ongitudina1

change at all.
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~_Furthermore, to obtain an indication of the magnitude of difference
~ one would have obtained if various cross-sectional studies had been con--

ducted, contrast the four coklort-specific longitudinal gradients (hori- -

" zontal comparisons) with the findings of the three cross-sectional.

(vertical comparisons) representations applying to the 1970, 1971 and
1972 measurements. In 1970, the younger the adclescent, the more con-
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e tended to be. By 1971, however, the j
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~older adolescents were the ones who scored highest on Superego Strength/
Impulse Control. Similar discrepancies between various cross-sectional
outcomes and between cross-sectional and longitudinal gradients apply
to many ef the personality dimensions' studied. ) ‘

N " PRF Achievement

) _Striving and persistent are two of “the chief descriptors for the
Achievement dimension. It manifested significant main effects of sex and
of time of measurement and a significant cohort by time interaction.
Females scored lower on Achievement than males. Means, reflecting the
cohprt by time interaction, are presented in Figure 4. The general
pattern is one of lowered Achievement from 1970 to 1972 for the two
gp:ngist cohorts and one of relative "steady state" for the two oldest
conorts.
to.socia1jzation conditions that led to reductions in achievement scores.
This Tongitudinal ontogenetic finding does not appear to apply to the
older adolescents during this same time period. o

Again, dramatic discrepancies between various cross-sectional and
between'1ongwtudina1 and cross-sectional gradients can be seen in Figure
4. Achievement scores for 14-year-old adolescents in 1970 contrast
sharply with those for 14-year-olds in 1971 and 1972. Mean scores for

- 14-year-olds across the threev{ime periods range nearly as widely as the
means for all age Tevels during the saine time period. In many cases,
Q1ffgrent age adolescents (e.g., 14 vs.*15) observed at the same point
in time, say 1972, are more similar to each othér than they are to same

-two times of observation.

t i ~design components’, Achievement

r personality dimension on which sex differences are

“to adolescence. ‘ , LE

Because sex does not interact'with other
seems to be andif '
established priow

fPRF‘Indepéﬁﬁen¢é} -

, The terms dutonomous, non-recognition-seeking and secureucon§ey
the flavor of this personality dimension. Significant main effects of
sex and of time of measurement were found and are illustrated in Figure
5.. Males scored higher than females (X = .36, -.41, respectively) but
more dramatic is the increase in indépendence shown by all cohorts

@(1ndependent of -their age) over the two-year period. The ottcome, again,
~is one of marked differences between cross-sectional studies and different
'1eve]s for same age groups from different cohorts. As with Achievement,
- the-Tack of interaction with sex-indicates the prior: emergence and main-
= tenance of the sex difference found. ' R A
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Younger adolescents. (from 1970 to 1972) apparently were exposed *




| a@gt reflected critijcal eva?uat1ons of mechanistic, personological and epoch- . -
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“ PR S T AR R X)) - R L TR T : TR
o I I o i DRI R argued that they could tend to be manifested‘Brimarily in changes or
ST e - Sl e R O ~differences 1in score level rather than in changes or differences in
7 o e e RN .~ °"  the pattern or structure of interrelationships among variables. - McCall's
y L e e T T SN N . . expectation is true for the present situation. While there is much
o S TS s ST e e - i s A W cohort-related variation regarding age development (as a function of the
‘D1scuss1on‘and;Cone]u51ons - T o o4& o 1970-72 historical moment) in te¥ms of quantitative indices of rate and

, . e \ directionality, «such.variation does not extend to the structure of
e i I o : abilities and personality. The distinction between Tevel and structure
'pevta1g?ﬁoaigetﬁeogxg%fggiiogno¥1;;ebeaggnzggggtoce?agggbggagge1zggggnents L . - S E s key not only from the standpoint of the theorist who would Tike to

We wish to note at the outset that the generalizability. of the present’ 7. account for deve]opmenta1 change but from a pract1ca1 standpo1nt as
-~ findings is subject to limits set by the natuyre of the subJect population,’
the measurement battery, the procedures followed, etc. Given our findings
concerning the impagt of cultural change on deva]opment, it is cTear that
one of the d1mens1qns%a1ong which genera11zat1on is most, 1imited is that -

of time periods. One’ period =~ 1970 to 1972 --\13 a questtonab]e repre- >
'sentative of. time per1ods 1n genera], espec1a11y 1n a rap1d1y changing '4;g§\\§\ A

~ well.” _— T
- : -~ The outcome of re]at1ve structural invariance is further supported
‘by longitudinal ana]ys1s of ‘stability. By and large, stability of inter-.
individual differences is high. However, in addition,-our data suggest
that stability is somewhat less interesting as an indicator of re11ab111ty
or. pred1ct1on than as a representative of developmental variation. Baseqd

cu?ture , o s 30 " on the data presented here, a given méasure shows-not one character1st1c

' B T S ' © Tevel of stability but rather a range of-stabilities according to age,

B A second more abstract focus of discussion involves 1mp}1cat1ons ‘ ' S By ~osex, cohort membership and time of observation. For example, the fact
.of the results of this study for research design and theory building in- R TIPS, R that females tend to show higher stability than.males warrants attempts
~developmental psychology. A growing number of theoretical papers have EERETRIE A R ./ to identify underlying gene-environment mechanisms. Furthermore, given

that 1971-72 produced higher age-related stability than 1970-71 suggests,

centered world views that seem to character1ze much deve]opmental research o Sy for example, that patterng of socialization during:the later period main-
~(e.g., Baltes & Schaie, 1976; Bengston & Black, 1973; Elder, 19755 Hartup - o h. S tained 1Ed1v1dua1 g1fﬁevences of trait-like personality attributes more
& Lempers, 1973; Overton & Reése, 1973; Reese & Overton 19703 R1e931 e e e - than those of the ear(1er period. Similarly, the age-related differences
1976) Deve]opmenta1 models which have emphas1zed an-active organism AN RS . in personality stab171ty (increases with age) support the idea that .

- in a passive environment or a passive organism in an active environment - Ee : 5 " - trait-1ike behavior patterns emerge from more ]ab11e classes o; behav1ors »
“are seriously challenged by dialectic notions in which development and PSSR ERR S o ”(Baltes & Nesse]roade 1973) e : )
cha?ge of thehorganwsm(and environment- are)v1ewed as concurrent, mutually - f. . o  H® ’ e, ﬁ o
influencing phenomena Lerner & Ryff, 1978 Strong empirical support .- D R o e ‘5 | '
for such views is not yet available but the writers believe that outcomes o S s B B Pa Age Versus Cohort/T1me EffECts in LGXE] ! S :
~such as the present ones testify to the salience of interactive relation- . EREE SR L@ The outcome w1th regard +to-Tevel d1ffered in the case of person-

‘ships between 1nd1v1dua1 and h1stor1ca1 ‘change components 1n deve1opmenta1 R e R R P a11ty, from that found in° “structure compar1sons’  There are major ‘
s change ~ '=.., : o P h *“" SR e - T EER - cohort-related differencés in- personality Tevel,: While for abilities,
| e e e L T e {3 . the main finding is one of testing a?d dropout effects, for personality
w Imp11cat1ons for Conceptlons of Adolescent Personalltx e b 0 functioning the 1970-1972 time epoch{_except for existing sex differ- o
T T e T e T T T R “ences, accounts for a major portion of the. var1at1on in adolescents' 5
Age Versus CohOrt/T1me EffECtS in Structure t;.gt °,'“" oo oo b oo o functioning. . This outcome provides something ofa challenge to notions >

e The dom1nant outcome of the structura] ana]yses was one of invari- o ﬂﬁy@ ",_f§ZVZ§§§£l%% §E$?ﬁ91;§§ie§§2ﬁ§2t1a1]y unfo1d1ng patterns Of behav1or
ance. This is a part1cua1r1y noteworthy point for deve]opmenta11sts SRR e R : i '
because structural invariance highlights an island of stability in what f°a;fot3‘ﬁ]_";' S T e ,‘:e~ - The cons1stent d1screpanc1es wh1ch we ﬁound ‘between cross- sect1ona]

is sometimes regarded to be a sea of change.’ McCa]l (1977)5 it was noted
earlier, recognized the 1mportance of examining various historical
ki (secu]ar, generat1ona1, cohort etc Q 1nf1uences on deve]opment but

.. . and Tongitudinal data in personality, for examp]e, do not ‘support. the
L .m7 = dnvariant developmental trends pertrayed in many b1o]og1ca11y and per-

7 sonologically oriented models of adoTescent development. Rather, average. '

rquant1tat1ve standing and ontogenetic trends;seem motre dependent on the -

U e L e e e e e T g 1ft~*f] ,;s;*gifjﬂg;'§3tg e f% -historical time (cultural moment) to which t1e ‘adolescents have been
A U I e T B T e L T T P g T g BT e exposed In other words, for ado]escents 1e el of persona11ty funct1on1ng -
O T
- ; m
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~disciplinary boundaries is apparent.

‘other substantive areas/:s w¥ a1,

&

is less deftned by seqUences‘of chrono]ogica1uage‘than by sequences of
historical change. Whether this phenomenon can be generalized to other
populations, measuring 1nstruments, research s1tuat1ons, etc , remains

“for future exam1nat1on

Given that cons1derab1e influence on the deve]opmenta] process
is exogenous to the organism and that these exogenous determinants are
not necessarily unidirectional and cumulative, the need for develop-
mentalists to eniarge their conceptual framework beyond traditional _
Social psychological perspectives-
on adolescence (e.g., Keniston, 1970; Lerner & Spanier, 19,d; Muuss, -
1962) have asserted. the s1gn1f1cance of ecological and soietal influences
on adolescents for some time but it is only with the- app11cat1on of newer

.designs such as crpss-sectional and longitudinal sequences that insight
_into society-ontogeny relationships can be obtained.
‘about the acceptance of unidirectional and personological socialization

Similar concerns

models as opposed to 1nteract1ve relationships have been expressed in
for. example, in work on parent-ch11d
relationships (e.g.. Bronfenbrenner, 1977? Similarly, the present
authors (Baltes et al., 1979) have contributed to a heuristic, mu1t1-
disciplinary model of human development which elucidates the joint
role of three systems of influences: age-graded, history-graded and
nonnormative events. -Findings on cohort-related variability were a

major influence in the deve]opment of th1s mu1t1causa1 and interdisci- 4

p]1nary formu]at1on

Substant1ve Interpretat1onof]ﬁme/Cohort Effects

We view the pr1mary usefu]ness of sequent1a1 strateg1es to bD |

| deSeriptive, to help establish the phenomenon of cohort variation in.
“age changes.

If one were interested in a research program aimed at
causal-analytic interpretation of cohort variation,  alternative and
supplemental designs would need to be employed. Such work would use,

pfor example, measures of historical contexts, strategies of cohort

simulation (E]der, 1979; Labouvie, 1978), or techn1ques of causal

‘modeling (Nesse]roade & Baltes, 1979). =

For 111ustrat1ve purposes, however, we sha11 br1ef1y specu]ate
about thé-substantive origin of. the cohort/time effects observed in the
presént study, but we do it in full recognition that these attempts at
interpretation are ‘highly tentative. The pattern of obtained variations
in age development and our general view of the 1970-1972 socio- cu]tura]
context in the Un1ted States gu1de our specu1at1on =

@ ; ST T L i

12

‘It seems more .

o

It appears to us, although in pr1nc1p1e such a poss1b111ty ex1sts,. .r.‘:sra :
that the variation in age trends for the four cohorts jnvolved is diffi- .~
~cu1t to, exp1a1n by genet1c or b1olog1ca1 processes

o

(&5

o
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'pars1mon1ous to assume that the pattern of d1fferent1a1 cohort changes‘

with age originates in exper1ent1a1 processes common to most subjects.
Obviously, such common experiences could be either a reflection of
participation in the study (instrumentation or testing) or of shared
cultural influences. Due to the lack of testing effects in the case of
personality measures, we tend to conclude that for personality dimensions
{the focus of this report), the observed time effects signify notable

cultural change arising from socio-cultural conditions of the 1970-1972

time period. Thus, the observed 1970-1972 decrement in adolescent Super-
ego Strength and Achievement and the correlated increase in Independence

'are 1nterpreted to reflect h1stor1ca1 socio- contextua1 deve]opment

Our 1nformat1on does not permit the p1npo1nt1ng of specific cor-
relates for change in socio-cultural contingencies from 1970 to 1972.

- The focus on aggress1ve behavior displayed by wide segments of the

American society in conjunction with youth activism and the Vietnam War,
the tendency of youth to occupy itself with ethical, moral and political
issues rather than cogn1t1ve achievement, reports by various public
polls of gradual decline in respect for and confidence in public and
educational leadership, however, are elements of the cultural context
prevailing at the time. A history-related decline in Superego Strength
and Achievement and a counterpart increase in Independence would
para11e1 such a "syndrome" of soc1o cu1tura1 context.

It shou]d be noted again that this effort at 1nterpret1ng the

_reasons for the changes we observed is not compe111ng from a research

design perspective.  The available evidence is not only correlational.
In. addition, we could not even locate a careful, systematic descr1pt1on
of the type of socio- cultural change that character1zed ‘the Tiving

: context of our subJects el , S8

Ado]escent Deve1opment and Sex. D1fferences

The pattern of outcomes on sex d1fferences ‘not only supports the '

‘generally recognized pervasiveness of sex differences but adds some new

“‘perspect1ves to the issue as well.
}and females were found on seven of the ten personality and on five of the
six ability dimensions, but the number of s1gn1f1cant 1nteract1ons of sex -

- Significant differences between males

= with e1ther t1me or. cohort were few

There is some ev1dence that sex’ d1fferences shown at age 12 d1d

| tend to become more, rather than less, pronounced during- this per1od

‘But the dominant finding is that the observed sex differences, though

B quite pervasive, were ‘established prior to age 12 for the cohorts we

S Lo

. studied and do not'seem to be affected by either age or the historical
, .+ context of the 1970-72 period.
' :Vo‘redlrect1ng or acrentuat1ng oszex d1fferences 1n the traits we stud1ed

“The 1970-72 time period:involved 11tt1e
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' This outcome, together with the fact that female stability coefficients
tended to be higher than those for males, does not suggest the gradual
dissolution of sex role boundaries over the historical period examined
that one finds occasionally portrayed in the nonscientific literature on
activism and feminism. Yet, note that the adolescents studied tended to

Tive in more rural areas rather than those that might be characterized
as ‘centers of adolescent activism. '

Gehera1i2abi]1ty '

‘ It has been mentioned already that it is important to acknowledge
‘that the findings/ reported hére are specific not only to our samples but
also_to the historical period. Because of the‘danger of elevating our

findings to & "general" phenomenon and because such a conclusion would
run counter to our basic position, we risk redundancy on this score
and offer some additional observations. T ‘ ‘ :

Recognizing generalization over times of measurement to be an
important cohcern is significant:because it would be detrimental to our
research if it were concluded that historical periods always exercise
the particular influence pattern reported here. Only'further%reseahch
using sequential strategies could examine the long term nature of =+ .
historical change and its relationships to adolescent personality -
developmgnt. There might be historical periods when the effects )
obtaineﬁ’are negligible, others in which the effects are in the'gpppsyte o
direction of those presented here. In fact, we would expect a diversity
of patterns to occur periodically. ‘How one would conceptualize, as a
psychglogist, the nature of cohort-related historical variation is also
a function of one's treatment of' the cohort variable. As mentioned in .
the opening sections of this chapter, several options exist (error,
temporary disturbance, quantitative:genera1ization,‘theoretical‘process).

,,‘-" B (;,-',' - . B L o SRy - . .
7 . Findings which offer an interesting comparison to ours were !

réported by Schaie (1979). Age-related increases in some dimensions of E ﬁl,'ﬂ-

. intellectual behavior were found.to be specific to certain historical
. periods for older age subjects. ~For example, during the period 1956- %
... /1963 apparent effects of socio-cultural change occur at a slower rate

../ than during the period 1963-1971 as reflected in unspeeded performance

" measures. The differences are particularly marked for individuals who
-/ are in their 40s and 50s at those times of measurement. Diverse
/. findings on cohort variation and conceptualization thereof, then, are
‘part of the game. .~ % RN A '

‘Imp]jCations fdr Deve1opmenta1 Reéégrch Désign: o

'Simple,Vér5usvSeQUehtia1fDésighs i
i From’theistandpoinzféf:bbth,éée‘vefsuéfCOhort/timé effects and
the outcome of control afialyses it seems clear that neither simple
‘g,CrOSS-sectiQnglgn%rgthe'then_praised’simp]g;1ongitudina] design is =

o

L

~ behavioral and developmental variation among different cohort groupings
~will require ‘investigators to choose methods and analysis procedures to

i

S : : : LA S
satisfactory for descriptive developmental research; The ‘pervasiveness -
of cohort/time differences is once again supported by fthe results.
reported here. The data clearly imply that cohort dr historical dif-
ferences obtrude into the measurement particularly of self-reported

personality. Adolescence is implicated as a period in which cohort/

time differences must be taken into account if one wants to obtain

. accurate descriptions of deyelopmental change. Substantial cohort/

time effects were observed even though the temporal definition of

.~ cohort was reduced to the short span of one_year.

_In thiSFCOhtext, it needs to be emphasized that the alfernative
to cross-sectional design is not simple longitudinal studies. Simple -

Jongitudinal designs do not provide information of broad ‘generality
“involving-the age development of multiple cohorts. Different cohorts

and historical times can show marked djfferences in the direction and

rate of age-related changes whether these cohort-related differences
extend to analyses of structura1'(or»qualitativeﬁ‘differenqes in ontogeny -
is an open question at this point. Furthermore, as to internal and
external validity, the rather spectacular retest and dropout effects

in ability measures argues against the general usefulpess of simple
Tongitudinal designs. - T R

bed

Developmental researchers must become more aware of these critical

methodo1ogica1 issues. If a descriptive data base from which theoretical : =

B - 0 r B . oy \ 3 »: Y .
advance can proceed is td-be generated;“apﬁvopr1ate remedial §teps in
research procedures must be taken. Sequential strategies (cross-sectional

-and longitudinal sequences) with appropriate controls can be argued to

provide a much more appropriate general designuformat_than either simple

cross-sectional or Tongitudinal methods.

_'As a concluding observation, we stress that future research on

match "their conception of the role of cohort as a variable. In general,

- -we do not believe that cohort variation is always of theoretical interest

to developmental psychology. On the contrary, as was mentioned before,, .

it is quite possible that cohort variation can be taken as unwanted error
or disturbance. However, even if such an atheoretical view of cohort

effects is accepted, it is necessary to conduct cohort-sequential

~research in order to capture the "unwanted" and to be able to focuson
cohort invariant developmental functions. Thus, the use of sequential Ay

strategies~is a must. To the dialectically oriented developmental |

‘psychologist, they provide the "real stuff"; to the personologically - -

"‘ - oriented researcher, they tell what not to study.
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HSPQ and PRF~Sca1es*
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NOTE-Ql% level of conf1dence was used for compar1sons. e
group; G always involves ‘the longitudinal group and the retest con vd1
~or the longitudinal group- and the dropout control.
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S1gn1f1cant Outcomes of Retest and Dropout Control Analyses Separate]y
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Figure 1.

 Figure,2.

Figure-Captions

e

Method oFVCOntro1.ana1ysis-baSed score adjustment. Apbarent“*‘

retest effect, dy, is reduced by dropout effect, d,, to’
estimate 1ongituéina1 gradient. - ' R

Longitudiha1'sequences for Spatia] Relét{ons abi]ity.i‘Sign{Jv
ficant main effects of time and cohort and cohort x time inter--
action were found. Magnitude of retest effects is indicated

by arrows. (After Nesselroade & Baltes, 1974).

Figure 3.

Figure 4:

" Nesselroade & Baltes, 1974).

Figure 5.

)

L/

Longitudinal sequences for Superago Strength/Impulse Control.
Significant main effect of time of measurement and cohort x
time interaction were found. - (After Nesselroade & Baltes,

1974).

Longitadinal sequences for Achievement showing main effect of
time of measurement and cohort x time interaction.

;LongitudinaTVSequences for Independéhce showing main effectg
of time of measurement. (After Nesselroade &,Baltes;;1974).
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5
RN

e S S T e R R e e i E ot e T B - General linear latent variable causal models represent the converg- - e
G ;,J@f—isw_ SR T S ~ ence of research traditions in psychometrics, econometrics, and biometrics. =
”‘5j:>5,, S »l»jaf~,‘g} o4 “The concepts of Jatent variables or unmeasured var1ab1es, and errors in
s B '_, ~ Qa‘f" ‘ o ‘~"k"5 B E o var1ab1es ‘have had the ]onges trad1t1on of deve]opment in psychometrics,

e ety

,'Structura1 Equat1on Mode]s in Long1tud1na1 Research _ L Gl ; in which they have come to be known as -factor analysis and reliability
e R L PN Bent1er e ,: '_?" Ly ot ta’ | i ji; | : . L theoryl/ 51m11ar1y, the simultaneous d1rect1ona1 influences of some
’fii » e PR TR S e : ,;w e : R G- [ -~var1abies%on others have been studied 1ntens1ve1y for decades in econo-
BT o ST UniverSity"df'Caliignnid,~Los'An991?$ *i;; ffg,ﬁ,"*)h :4 L - N o k‘ e fﬁ , metr1cs, pr1mar11y with man1fest or observed, var1ab1es under the 1abe1 f “ kﬁ,@

«.of s1mu1taneous equation models. F1na11y, a spec1a11zed trad1t1on 1n v
s e ) e o v - biometrics, assoc1ated pr1mar11y w1th Wr1ght (1934), has dealt with s1mu1-
g e ' ' ' Ch ffc o ‘:,' ! ”/3 O J° v taneous equation mode1s in the context of representat1on and est1mat10n
L T There 1s 11tt1e questlon that structura1 equat1on mode]s represent o 1 44, ‘_j 5 ;’ schemes Known as path ana]ys1s These trad1t1ons rema1ned re]at1ve]y 1n-
: ,1the "cutting edge" of methodo]ogy for. dea11ng with those 1ong1tud1na1 B B R 15'« o }fvl,v | “dependent and unaware of. each ,other until the 1960"s, when sociological
 research Prob]ems that can be represented as a. system of linear influ- o'.":js‘ ! jd‘« ‘xi‘t~ﬁ‘,;‘f e V_ng nmethodologists such as Blalock (1961) Boudon (1965), and Duncan (1966)
& ;o . ences among var1ab1es across time. These mode]s are part1cu1ar1y im- Ty &skh*,a B demonstrated the value of combining the simplicity of path analytic
: ;-‘,fﬁ ‘~'fv«f sportant when they deal w1th 1atent constructs as we11 as with. the measure-w ~ ' ' s representat1ons With the r1gor of spec1fy1ng equat1ons s1mu1taneoustgn
[‘@ ‘»?'.f . ment operat1ons that. re]ate the constructs to measured var1ab]es for ? o o : By the early 1970's, causal mode11ng was a major soc1o1og1ca1 research
_-then they are ab]e to disentangle theoret1ca11y mean1ngfu1 influences : .*r‘ffﬁfh . ";r:; LA g iq;,; " method (B]a]ock 1971), and Tatent. var1ab1e mode]q were be1ng stud1es
of constructs on. each other from the re]at1ve1y un1nterest1ng effects of 1”,cf§f?~'[ *;,fifi; {? :" ‘1fns_s, in depth Exce11ent perspect1ves n these deve]opments ark prov1ded by |

e T

LIRS S e

[

: ..,,,

| random errors of- measurements As a consequence, theor1es can be tested kel f,i’f'i L el the econometr1c1an Go]dberger it ]972)’ e s become o o
ot with nonexper1menta1 data us1ng a relat1ve1y we11 deve]oped and stat1st1ca1 2 .r ﬂ‘A;r;‘ge‘lv.vO. ff_‘;jp7'a' supporter and contr1butor to the Field (see’ Go]dberger & Duncan, e
'”~‘:~:fh‘h~'method010gy Unfortunate]y, this methodo]ogy is qu1te comp11cated and e bR 77,tﬂh kS Aigner & Goldberger, 1977) Psycho]og1sts were not major contr1butors
‘»'d"the substant1ve researcher W1]1 have o StUdy 1t because, un11ke Ll o8 IT-"f?a"f~"?jfyiﬁvff'{3 .‘""fsbfi o to these deve1opments ‘While Campbe11 and Stanley (1963) had begun to e
R e other methods, "causal mode]1ng“ Ca“"Ot be re]egated to assistants or.. c»~Jah;\f$#;;"ffﬁf?fﬁ;‘ o focus on problems of causal inference in nonexper1menta1 data (e.g., w1tn\
‘f;iﬁ‘*a’hn.t“«iiffLStat1St1°1a"s for. 1mp1ementat1on The mOdESt goa] Of this chapter 15 ST ;fﬁ;fsfﬁffﬂ?fii . v“;ley ﬁfa"” “cross- Tagged pane] corre]at1on) the main 1ntroduct1on of these 1deas ,

e prov1de 2 1ntroduct1on to structura] equat1on mode1s Amore compre- ?‘,~[5,‘ij* f;7fﬂt? : ﬂi. « Tt: cf‘ a*sﬁnto Psychoiogy 1s due to Werts and L1nn (1970) However, th1s work e ,

 hensivé overview is given'in Bentler (1980), where a relatively complete s e s d ”ot‘1nsp1re extensive: 1m1tat1on In my op1n1on, this occurred in §\‘hv =
: ;,.b1b11ography of- relevant research can a]so be found Th1s chapter, howevepiso é.fy—.flyfipis; tf;:ffs;fv‘nwfg' ]arge part becauSe un1fy1ng mathemat1ca1 and stat1st1ca1 pr1nc1p1es, “‘: a
o prov1des more examples to 111ustrate the mode11ng process - See 3159 a,:;cﬂ'; S | R and s1mp]e procedures for the1r 1mplementat1on, had not yet been developed

. Kenny (1979) for the methodoiogy o
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C . Many pub11cat1ons UP to the ear1y ]970 s fO]lOWEd Simon (1954) in. B L even mention the topic. This is unfortunate, since latent variable causal
o providing highly detailed analyses of artificial and small problems. o - © modeling finally provides a basis. for quant1fy1ng and operationalizing
| However, such approaches were too 11m1ted in scope to prov1de a broad : : B T o we11 known concepts® ‘of construct va11d1ty and nomo]og1ca1 networks as
enough. framework. to solve more realistic prob]ems What was needed IR (R S - spe11ed out by Cronbach and Meeh1 (1955) and Torgerson (1958); (Bentler,
2 ‘was a general framework,’ analogous to mu1t1p1e factor analysis or ana]ys1s TR o o ,_d e ‘.‘1978) | ' | ‘ e ‘ ~
é of var1ance, that could in principle’ deal with extremely complex models o I ' | SENEERE E ' EET , - : R ) Q"

0o ’,‘ ina rout1ne way. Such a framework was prov1ded’oy ‘the JKW model (Joreskog,

1973a, 1977; Keesling, 1972; Wiley; 1973). The JKW model (widely known as Major, Structural Equation Concepts

Jpornss ; o - . s . ST 4

e X ©LISRELY appears to have been conceived by several 1nd1v1duals but the - e ’og‘ : - b e A
: | statistician- psychometr1c1an Karl G. Joreskog, in m& opinion, deserves ‘ ‘ E < StructuraT‘Equat1ons and Path'D1agrams
% | ko be recogn1zed as_the major developer. of hypothes1s test1ng methods . | , : The bas1c bu11d1ng block of a causa1 model is the- 11near regress1on’
;1 - for ana]ys1s of nonexper1menta1 data, part1cu1ar1y via latent var1able o . D equat1on (11near by assumpt1on) Such ah eqiation spec1f1es the hypothe-
?LC\ ) T models.  He prov1ded the first practical computer 1mp1ementat1on of: the N i e ] A ;jf' : s1zed effects of certain variables (here called pred1ctors) on another
i - R statistical approach to factor analysis (Jgreskog, 1967, 1969),'and boa. o ﬂh : RO - : 5 - varijable (here ca11ed cr1ter10n) ‘To illustrate, consider the equat1on
,? genera11zed version of Thurstone s second order model (Joreskog, 1970, ‘ % : OQLV | 7a” -,f'Y—b]X1+b X +b3X3+e In such an equation: tha 1ntercept term has been ,
§ u ’ﬁ1973b) ‘His LISREL computer 1mp1ementat1on of the JKW model has become f\* ¢‘J‘, 1 wa; | f"“"dropped e 1rre]evant and bne cons1ders the four artabTes 1K
Véi} s, Hhe standard: of the fleld (Joreskog & Sorbo 978) Joreskog has ach1eved A e %J".l Sk and X3 as dev1at1ons from the1r means . (To be strictly accuratel oné
% an 1mportant balance between stat1st1ca1 soph;st1cat1on and concern for. S i 1 _,f:d,i o }i:"rd.cou1d add a subscript to the var1ab1es 1nd1cat1ng the scores of a g1ven
»i ~relevance, to. soeial scxence app]1cat10ns (Joreskog, ]978 ]979) i ‘i S IR ht'ﬂ‘k,, o ; ,,%Fhent1ty or: subJect there would be as ~many equat1ons as entities. How-
: é ‘ - Generalizations and s1mp11f1cat1ons of the Jku mode1 exist today S : « s o 2 ,,;”_ ever, these equat1ons are. 1dent1ca1 in form and are governed by the
5 ?C%‘ = {Bentler & WGEkS’ 19792). A]though 1mportant psychometr1c and stat1st1ca1 ke :v,*V{EIn \“ﬁ‘udu 'same parameters, so only one gener1c eQUat1on is needed) The para-
1? issues in causal mode11ng rema1n to be so]ved the f1e1d has progressed e o e “g f" o ometers b1, bz, and b represent the regress1on we1ghts RO
_é to the point where qu1te general: causal ‘structures can be dealt with on E N N Lo ‘opt1ma11y pred1ct1ng Y from the Xs, and e represents an error of predic-.
f§r§ St a routine bas1s w1thout requ1r1ng 1nvest1gators to. study a whole hostvof ,‘E~ o : ;;‘ 2 }1€§w“  , ,i*'rtWOn The var1ab1e e is not actua1]y neasureds in i itations how-
- NIRRT seem1ng]y unre]ated techn1ques to dea] w1th spec1a1 s1tuat1ons For xy"  T ever, o wou]d know the we1ghts b1, and henie ¢ could be ca1cu1ated
. R . example, genera] Tatent varizble mode1s an a]so dea1 with manlfest var1ab1el f‘f~f ,vfhh]f‘,f‘,,' © o exactly as the residual (Y-b. X]—b X5-b3X. ) 1 shall call such var1ab1es
o causal mode1s "ConsequenE1y, it 1s not surpr151ng that there EX1StS A f»‘f - t"h; 'iftfxf* 'y,§\ffffy,.w';"unmeasured but not 1atent In th1s equat1on, there are four pred1ctor
N Co grow1ng consensus. about the re]evance of causa] mode11ng to such areas a5'~ f-° e ,f' ~5_‘l‘ ff,”;yi,fkh e yariables X1 X3 and e], and v 1s the cr1ter1on var1ab1e : i -
l'i”%(} h'a‘l-' e ,_econom1cs (A1gner & Go]dberger, 1977)’ educat1on (Anderson & Evans, 1974 [ ;7¢fh,'h‘ffci?3 “ o f’d‘ s A path d1agram for this equat1on 1s shown in F1gure la. SqUares' |
| Cooley, ]978)=;9V51U3t1°n research (Bent]er,&;woodward 1979), P°71+1Cd1 o " f,;.,f;if:;if . are used to enclose var1ab1es that are measured (man1fest variables); the
~ . science (A]ker, ]969)’ and soc1o]ogy (B1EE ‘ Hauser, ]977) The recept1ont; \ ",_f' ?;bu,,,ﬂ m. ‘, ; ] »unmeasured var1ab1e e has a c1rc1e inside’ the square The pred1ctors
': R R~ Sﬂah01°gy’ nonethe]ess rema1ns S]OW 3 spec1a1 Tssue.on methodo]ogy '¥;if~vf.‘f‘;é}fﬂ;Jiigaiicuigijtfﬁ,:t;iare shaded, and the crlter1on is 11ght Causa] or directional 1nf1uences _
: Qﬁy f X of the Journal of Consu1t1ng and C11n1ca1 Psychology (Aug 978) does not ’ J“'Ah;'f“{f%f5-“ f%fi :f§‘~7‘f<‘p~0f pred1ctors on the cr1ter1on i 1nd1cated by un1d1rect1ona1 arrows, the
foo ;.y . Ix4 T | | % L s S ’ﬁyistrength of each effect is 1nd1cated by the we1ght for each arrow. The
i . ST : L " &
i e . |
; e £ -
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. diagram‘Can be read as indicating that "Y equals by times Xy plus b,

. the squares

: 1mportant to accurate representat1on as ex1st1ng paths.

[ R

t1mes X2, plus b3 times X3, p]us 1. 0 times e,"” thus comp]ete]y summar-
jzing the equat1on

- A regre551on equat1on in the context of a causa] model 1is ca]]ed a
structura1 equation, and the parameters structura] parameters Struc-
tura1 parameters presumab1y represent relat1ve1y 1nvar1ant parameters of
a causa] process, and are cons1dered to have more theoretical meaning
than ordinary pred1ct1ve regress1on weights. A problem with structural
equations 1s that they do not adequately represent the parameters of a
causal process Implicit in each equat1on are parameters assoc1ated w1th
the var1ances of the pred1ctor variables {here, 021, 022, 0233 - ) as
weT] as the1r covar1ances (here, 012, Oq3s 023 , since the res1dua1 e is
forced to be independent of the Xs by construct1on) Hence, there are

more\parameters assoc1ated with a causal process than are represented in Ay i,

the structura1 equation. In the examp]e there are 10 parameters in the;
causal sysfem, but only three. of them are shown in the equat1on

| F1gure 1b presents a. more comp]ete representat1on of the mode1 Al-.

though such a’re resentation is not standard, it mirrors the causal
prdcess more acobrately Covar1ances or corre]at1ons among the pred1ctor
‘variables are. shown by two headed arrows and var1ances are. marked “inside

Typ1ca11y, on]y the form of the mode1 1s known, and the parameter ‘
values need to be estimated from the data . Often it is desirable to test -
hypotheses about g1ven parameters e g.s that b1 =0. If this nu11 hypo—
thes1s cannot be- reaected the path d1agram wou]d need to be redrawn, .
and the arrow correspond1ng to b1 would be removed Such a rev1s1on of o
the path d1agram po1nts out an 1mportanttfeature ‘ m1ss1ng paths are as
In Figure 1, the :
absence cf a connection between X-i and e shows that these: var1ab1es are ",
ne1ther causa]]y dependent “nor corre]ated If X1 and X2 were 1ndependent,

,“-‘ _the_°12,two headed‘arrow;wouldbbe;m1ss1ng.vs" N o S k“ted

Sy

e SRR

1o

G

“and verbal factors of intelligence.

and X2 were’perfect1y correlated, i.e., 1f 012—r]2-1 0.

. : | 137
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Causal-models typica11y have more than one equation. Figure 2a
- shows a conf1rmatory factor ana]ys1s modeT that proposes that there are
two common factors (54, 52), which may have a nonzero covar1ance (& 12),
‘as well as four independent error or unique factors. Latent variables
(Tlatent var1ab1es) are s1mp1y common or un1que factors. The six latent
variables are represented in c1rcﬂes, the four manifest variables in
squares. If Y, and XQ represented mathematical tasks, while Y5 and X4
represented verbal tasks, 54 and XQ might be hypothesized quantitative
In such a model, the common factors
generate the corre]at1ons among the manifest variables, and the manifest
variables are 1nd1cators of the' 1atent variables; note that the arrows |
go from latent var1ab1es to man1fest variables. Th1s diagram follows
typical pract1ce 1n not showing the variances of the predictors, which
are parameters of the model. The predictors X and e are independent
in each of the four equat1ons, (Y b]X]+e], Y2—b2 ]+e2, Y3 =bsXotes,
14 94_2+e ) Since there are no two—way arrows, the e's are 1ndependent o
across equations. In all latent variable models, one common factor re-
gression weight must be fixed as known to 1dent1fy each factor (see below),
or else the factor variance must be fixed; thus, one can.set b]—b =1.0
Pand Tet 02 2 be free, unknown parameters or else one can set
021- 022—1 0 and/1et b1—ﬁ4 ‘be free parameters (in this case, 0y,=ryy, @
corre]at1on) Hence, there are 9 parameters in the model (e.g., with -
factor variances fixed, there are 4 variances, 1 corre]at1on, and 4 re-
gression we1ghts) one Tess than the model of F1gure 1. An alternate theory
for the manifest variables might be that there is only a single common |
factor (say, genera] 1nte1]1gence) rather than two separate but correlated
factors. Such a theory would be ver1f1ed in. current representation if X]
Then the X part
of the d1agram could be- redrawn to show a swng1e common factor X w1th an
arrow po1nt1ng to each Y] , ‘
In the previous mode]s, each variable was e1ther a pred1ctor or

7 a1d

criterion. In Figure Za, “the four manifest variables are “always cr1ter1a, &ys%'
" never predictors.

More comp11cated mode]s a]]ow var1ab1es to serve both =
T

T

Picterat
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* as predictors. More complicated models allow variables to serve both

as predictors and criteria in different equations. An examp1e'is given
in Figure 2b. The manifest variables are. X1, Xz, Y1, and Y2, wh11e =Y

and e2 are unmeasured variables. Variable Y.I serves as a cr1ter1on, since
. 1s pred1cted by X], X2, and the unmeasured res1dua] e ~ However, it
also serves as a predictor of Y2 I shall call those variables that
never serve as criteria in any structural equation jndependent variables;
the remaining variables are dependent variables. Then, thene are exactly
as many structured equations in a causal model as dependn\
Independent variables are shaded in the figures, dependey
11ght thus there are two equations in the last- descr1bed;,;
this convention, one can describe the complexity of a causa1 model by the
number of equations, the number of independent Var1ab1es,»theynumber of

del. Using

unknown regression weights, and the number of unknown, nonzero interrelations

among the independent variables. (Note that the independent variables need
not be mutually statistically independent or uncorrelated.)

The examples illustrate structural Equetions and path diagrams in
the context of manifest variable ‘path and patent variable factor models.
In factor analytic models, the latent variables are independent variables
only; more general latent variable models would have latent variables as
dependent variables also. If the model in Figure 2b represented rela-
tions among theoretical constructs only, one would replace the squares by
circles. In addition, one would need to prbvide‘manifest variables as
indicators for each of the latent variables, using unidirectional arrows
emanating from each latent var1ab1e to several man1fest var1ab1es with

their res1dua1s o ~ .

Mode1 Spec1f1cat1on and Resanch Des1gn

A theory that is to he tested via causa] mode11ng w111 have to be
spec1f1ed mathemat1ca11y, i.e.s trans]ated 1nto structura1 equat1ons
Such a spec1f1cat1on shou]d assure that all the relevant constructs are

=) .

b.

139

%
Q

‘being censidered simultaneously, and that their uni- and bi-directional

1nterre1at1ons are made explicit. Ideally, a competing theory should
be spec1f1ed at the same time, since the only clean test of competing
theories can be made when ohe theory can be represented as part of another,
i.e., their path diagrams are identical except that certain pétﬁs can be
taken as known (usually, zero). Such nested comparisons can be assessed
statistically. For example, in Figure 2a, two-factor and one-factor
theories can be compared by evaluating whether c]2=r12= 1.0; a third
two-factor theory m1ght propose that. d12-0, i.e., that the factors are
independent; yet- another theory might propose that all regression we1ghts
1° Q4 are equal. ¢
The theoretical relations between constructs can be specified with-~
out anchoring the constructs in measurement operations Such a speci-
f1cat1on must represent a reasonable translation of theory into equations

S ora d1agram If the scientific commun1ty cannot be convinced about the

logic of the representationj¢there is no point in relating the constructs -

“to indicators. If the theojetical representation is adequate, care must

still be taken to provide adequate indicators of each construct. Each
construct is considered to be a common factor Tatent variable that affects
several manifest variables; each manifest variable, in turn is also affect-
ed by a residual latent variable (e's in Figure 2a) that is typically not
an explicit part of a theory. Since the latent variables are in practice
abstractions that presumably underlie manifest variables, a poor choice

,'of manifest variables will create doubt as to whether a theory s con-

structs are in fact embedded in a model. Choosing the right number of
indicators for each latent Variahle is something of an art: 1in principle,
the more, the better; in pract1ce, too many indicators make it difficult if
not 1mposs1b1e to fit a model to data. While one might hypothesize that

s'certa1n manifest var1ab1es represent only a given latent variable, man1-r
~ fest Var1ab1es tend. not to behave as well as expected. Since 11near1ty of

relat1ons and cont1nU1tv of variables are typ1ca1 causal mode11ng assump-

s~t1ons man1fest var1ab1es shou1d be chosen w1th these propert1es in m1nd
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Statistical testsnaTSo‘typicaTTy'are based on independence‘of observations
and normality of manifest variables; these conditions should be met if
possible. o
~ The structuraT equat1ons assoc1ated with a causal model 1mp1y some

very specific consequences for the moment structure of the data, spec1ew
fically the variances and covariances‘ofethe'manifest variables: (if the‘
manifest variables are standardized, covariances are correlations). Thus
~causation implies correlation -- but of a very‘specific form. If the
hypothes1zed causal process is correct, only certain values will be ob-
served for these variances and covariances (which” “is why structura]
equat1on models often are called covariance structure modeTs) For
exampTe, in Figure 2a, if a model spec1f1es that 012—0 and 012 022 are
“fixed at 1.0, then the covariance of Xq with Y, must equal the product
b1b 9 Th1s may be seen as foTTows Assuming that Y] and, Y2 are standard-
ized, this model proposes that X] generates the correlation between Y1

and Y2 If this model is true, part1a]1ng X] out of Y] and Y2 shoqu
‘leave these manifest var1ab1es uncorreTated
formula, rearranged, states that rl2 3 {(1-r

f(where 1,2,3 are Y], Y2,X ).

w2 (-rd) r1p7ry3les
If the hypothesis rqz 3-0 is true, it follows

Then with r13—b] and r23=b2, the COncTusion'folTows‘ ImpT1ca-

L6 Pl ki 23
tions of this sort are drawn for every var1ance and covar1ance of the
manifest variables, based on any assumed model. Any observed covariances '2%;
other than the expected ones would be 1ncons1stent w1th ‘the proposed modeTG
thus providing a basis for rejecting a model. However, even if a modeT is

consistent with data, one cannot conclude that it m1rrors the true causal

process, since other models also might be able to reproduce the moment L

structure of the data. o
Net all causal models can be tested. Models can onTy be tested i i
the parameters of the modeT can be uniquely spec1f1edaor 1dent1f1ed I
| ‘the examp]e, it was possible to cenclude that r]2 13723 ‘only because the s
~ variance of X] was fixed at 1.0; it woqu not also be possible to treat
this value as unknown, to be determ1ned The parameters -of a model are
; 1dent1f1ed 1f all parameters woqu have 1dent1ca1 vaTues in varwous causaT

e R ey

But the part1a1 correlation . &

C Ee

a

T
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~ that could be tested.
_meaning, loosely speak1ng, “that they can take on many values rather than

~tion in a model as weTT as for the model as a whoTe

“tically adequate
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- models that generate identical observed data. ffh simple models it is .

poss1bTe to evaluate the 1dent1f1cat1on prob]em by f1nd1ng transfor-
mations that take the manifest variable moments into parameter vaTues,
but this task is virtually impossible in T?rge models and one typ1ca1]y
uses certain heuristics instead (e.g., res1dué] e variables in Figures 1
and 2 have 1.0 paths to other variables}: ,»A ‘useful causal model must

be overidentified, meaning, loosely speak?nd” it should have fewer par- '
ameters than data points (usually variances and covariances),

only then is the model potent1a11y able to be rejected by data.

because
If a

“model is just identified, meaning, Toose]y speaking, that there is a

one to-one transformation possible between parameters and data, the model
is not sc1ent1f1ca11y 1nterest1ng because it can never be rejected. The
regresslon model of F1gure 1, taken by itself, is such a modeT,»s1nce it
can be fit to any data; only if certain parameters are faken as krown
(e.g.s by=.5) would a potentially rejectable model exist. On the other
hand, if the manifest variables were replaced by latent variable in

Figure 1, one would have a‘model for regress1on with Tatent variables

and several factor analytic indicators were chosen for each latent var1abTe
in Figure 1, one would have a model for regression with latent variables -
If the parameters of a model are under identified, ”

be determined uniquely, the ‘model is not* stat1st1ca11y testable and thus
scientifically useless. S1nce certain parts of a modeT may be overidentified
and other parts undertdent1f1ed. identification is an issue for eveny equa-
The anaTysas\of identi-
fication, ‘while difficult, can provide insight 1nto poss1b1e deficiencies
of a theory (BentTer, 1978) ﬁ\

; Model specification thus shoqu be cToseTy related to research design.
Arbitrarily gathered data usuaTIy will not have the character1st1cs needed
to provide an ‘adequate test of a theory.
the conditions. for data gather1ng are theoret1ca113 appropr1ate and statis-
- If theory specivies that certa1n 1nf1uences occur only

across t1me, with a certa1n causal lag, the t1meﬂof measurement must reflect
: G . . o .
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this lags if various populations are'eXpected to differ in specific ways,
1t is, necessary to use a multiple population mode11nq,method, if an
1dent1f1cat1on prob]em exists, use of additional manifest variables may
cure theaproblem, and.so on. Enough subjects must be tested to assure

«that conditions for evaluating ‘theory are appropfiate. Not only ‘is the =

, stat1st1ca1 theury app11cab1e pr1mar11y to large samp1es, but one can

e sentat1on of the causa1 prociss

guarantee thgl1nab1¥1ty to reject a model by us1ng a” sma11 enough sample.
This 1s‘an 1nappropr1ate way to make a,theory Took goodI Unfortunate]y,

- the researcher is to some extent in a double bind, since with extremely

1argeﬁsamp1es a]most‘anyatheOry wil} be rejected by current procedures.

Mode] Test1ng

Once”a model has been spec1f1ed and the relevant data gathered in
+the context of an ‘appropriate design, it is poss1b]e to compare the hypo-
thesized-mode¥ to date. The raw data are irrelevant to this process.

‘Only, ‘the variances and‘COvartanceE'typica11y are utilized, though means
are. re1evant in some.context. The unknown parameters of the mode1 are i

est1mated so:as to make the variances and covariances (poss1bly, means; N

that are reproduced from the mode] in some sense close to the observed '
data. - Obviously, a good model would a]]ow very close approx1mat1on to ‘the
'data If even the best choice of parameter values: 1ead to a poor s
approx1mat1on to the data, fizzmbfe1 can be regected as a’ plaus1b1e repre—
\L tﬁat generated the data :
o In general 1t s 1mposs1b195to est1mate mode] parameters w1thout a
: computer program because there is no ava11ab1e a1gebra1c solut1on and
iteratiye approximations ‘that refine a- user-prov1ded 1n1t1a1 solution are
ut111zed - The programs COFAMM and LISREL (SGrbom & Joreskog, 1915 ,
Joreskog & Sorbom, 1978) use the maxzmum 11ke11hood method of est1mat1on,
wh11e the author s program add1t1ona]1y uses genera]1zed 1east~wquares and

1east squares cr1ter1a, ‘the latter has no statistical test associated with®

it. These programs may y1e1d mean1n91ess resu1ts even when the user setsl
up;the problem correctly:

an 1dent1f1cat1on problem may prec]ude obta1n1ng o

‘dk‘fsz%ﬁ%?{ fp:.‘Itlf?‘a;; p aE:? : ‘M,.f_’éy ,n°f S

i
©m )

o

evaluate the‘goodness-of-fitvof the model to data, and standard errors

 process that generated the data.
- degrees of freedom, one conc1udes that the mode proV1des a plausible

a between'"1arge" or "small."
into values that would be obta]ned if the common. factor 1atent variables
‘have un1t var1ances y1e1d1ng a standard1zed\solut1on ’

Le

~ ,and data W111 requ1re rejection of a modei;by the X2 test.

't1ons such as mu1t1norma11ty and 11near1ty are v1o1ated
: ‘assumpt1ons are met, one might wish to take the significance level chosen
to eva]uate a model as a: decreasing funct1on of samp]e size (Leamer, 1978)

a so]ut1on, the initial values may be so “far off opt1mum that the pro-
gram may not converge on a final solution; and some parameter estimates
may be comp1ete1y unreasonable (i.e., negative varwances). An appro-
pr1ate statistical so]ut1on will yield a chi-squared (Xz)'va1ueyto

2

to reflect the sampling Variability of each parameter estimate. ' The X ;

statistic prov1des a test of tte proposed model against the genera1
alternative that the manifest var1ab1es are simply correlated to an

arb1trary extent. If the X2 is. 1arge compared to degrees of freedom,
one concludes that the model does not appropr1ate1y mirror the causa1
If the statistic is small compared to

representat1on of the causal process.. he standard error for each para-
meter estimate can be used to prov1de an 1nd1cat1on of the 1mportance of .
that parameter to the mode] as a whole. If the cr1t1ca1 ratio formed by
dividing the estimate by its standard error is large, the parameter is
essent1a1 to the model; if it is small, the parameter is probably unnec-
essary to the mode1 Thesé cr1t1ca1 ratios have an approx1mate z d1str1-
bution;- so that the standard normal curve prov1des the-1index for deciding
Parameter estimates can a1so be transformed

In very Iarge samples, ‘the most tr1u1a1 d1screpancy between mode1
Th1s test has

drawbacks s1nce it is affected by the extent to which crucial assump-
Even ifall

Unfortunate]y, no standard methodo?ogy ex1sts for such choices. The

o goodness of-f1t of a model to data shou?d certa1n1y be’ eva]uated by methods

':bes1des the X
a coeff1c1ent chat does not depend on samp]e s1ze (Tucker & Lew1s, 1973)

2: stat1st1c, for examp1e by exam1n1ng res1dua]s or eva1uat1ng
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1In such eva1uat1ons ont frequently ‘wants to show that a model: prov1des
-a p1aus1b1e representat1on of data. Th1s is difficult to do w1th statis-

tical hypothes1s test1ng procedures, since it entails accept1ng the nu11
hypothesis that the model prov1des a p]aus1b1e representation of the
data. Within such a.framework, stat1st1ca];power playsﬁa‘paradox1ca1
ro]e ; s : ' ;

Any compet1ng mode] can be est1mated and eva1Uated as stated above.
HoWever, 1f one. can specify an a1ternat1ve mode1 that is a subset of the
initial mode1 tte-d1fferen 2 in X2 values between the two models is

itself a X stat1st1c wh1ch can be used to test the 1mportance of- the af o

parameters that d1fferent1ate\tbe models. “When" there 1s no a]ternat1ve
mode], and’ a model does not f1t “one may wish to mod1fy the mode] ina
heuristic manner :

';3 A

E]
w

o

Parameters whose est1mates are small compared to the1r standard

‘errors can be e11m1nated from a. mode1, and the resu1t1ng model reestlmat-
*ed, Th1s process amounts to mod1fy1ng the path d1agram by remov1ng paths.
',Paths can a1so be added by exam1n1ng the res1dua1s, i.e, , the specific

patterns of lack of fit of model to data. Certain der1vat1ves can be

-examined (Sorbom, 1975) * Parameters ina causa1 modeT’are embedded in a-
matrix representat1on, and zero. entr1es in® var1ous matr1ces correspond to

1ated parameters may 1mprove the fit. Additional paths represent1ng the

correlations between errors can- a]so be added. wh11e procedures such as
these usua11y produce a new model w1th better fit to data, 1t shou1d be .‘

recogn1zed that they can cap1ta11ze on change assoc1at1ons in the data

. They will a1so not necessar11y f1nd an a]ternat1ve mode1 that m1ght prov1de N
a far super1or f1t TR A ;’y_‘ :5“~{ A : S »‘YHA‘ L faf ‘ryy,fy- .

uk_v ‘~~’0 WP

i .

Aa d1agram If der1vat1ves of the f1t function are 1arge"
. wWith respect to these missing paths, 1t is posswb1e that add1ng the assoc- -
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Cross- va11dat1on prov1des an appropr1ate way of estab11sh1ng whether

, emp1r1ca11y based model modifications represent genuinely va]uable 1nfor-i
- mation about a model. For example, a sample may be split in two ha1ves,

and one half used to develop a model and the second to provide a clean
test of the developed mode1. 1t is possible to use tight, moderate, and
Toose repiication strategies,(G.J; Huba, J.A. Woodward, P. M. Bentler &

J.A. wingard,:unpub]ished)a In tight replication, one would attempt to

fit the model to the second sample using the first'samp1e s exact para-.

fmeter estimates. In loose rep11cat1on, the identical model and fitting
”aprocedures are” ‘used in both samples. In moderate rep11cat1on, critical
: dtheoret1cal parameters (such as factor 1oad1ngs) are held constant but

otheres (such as error variances) can be estimated in the new sample.
;Research;fs required to differentiate these methods, but factor invariance

‘theory (Bloxom, 1972) would favor the moderate strategy.

i
i

~ Examples of StructUraT EquatiOnQMode1s‘

Test of Theor1es of 0rgasm1c Respons1veness

Masters and Johnson (1966) reported that orgasm represents a 51ﬂ91e
process that a11 women exper1ence to a greater or Jesser extent, 'regard— ‘
Tess of the, manner of st1mu1at10n The contrast1ng “idea that orgasm may

‘fvnot represent a uniform response has a long h1story that goes back at least ,
S to Freud, in recent years such wr1ters as S1nger and S1nger (1972) and F1sher»j o

(1973) have espoused the 1dea. Bentler and Peeler (1979) hypothes1zed that

~women's respons1vene550to coital and masturbatory stimulation are based

on two distinct d1mens1ons of subJect1ve experience defined by co1ta1 and
masturbatory respon51veness, and they contrasted such a model with the

'?Masters ‘and Johnson mode] of un1d1mens1ona11ty Se]f—report ratings of
”_subJect1ve responses to orgasm were made by. 281 tema1e un1ver51ty under-"
, ~graduates Pr1nc1pa1 components ana]ys1s was used to. reduce ‘the initial
i ﬁf,rat1ngs to two d1mens1ons Items mark1ng each d1mens1on were comb1ned to

TR
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 chi- square assoc1ated with this solution was 4. 01, y1e1d1ng an assoc1ated

B There are thus 4 parameters to be est1mated and 6 d.f.
found to yield X°=1396.92 with p<.0001.

" was: true

yie]d‘two scale scores for each dimension. There were thus four‘scale :
scores ~and the covar1ance matr1x of these sca]es was subJected to con-

f1rmatory factor ‘analysis. A var1ety ‘of model compar1sons were made, o{

“which the most relevant comparison is reported here. - }

‘The path d1agram for this situation resemb]es that of F1gure 2a wnth.»~'
‘Scales Y? and 12 were hypothes1zed to be 1nd1cators

of masturbatory responsiveness (X ). Scales Y5 and Y, were hypothesjzed

to be indicators of coital respons1veness (X ) (In addition to these

two latent variables, and third latent var1ab1e (X3) Under1y1ng Y] and Y3
was hypothesized; it is not drawn in the f1gure, nor relevant to the
present discussion since it is a c]earcut "method" factor, uncorre]atedi
with’ Zq and X5 due to the response format,of the ratjng Seales ‘wh11e (
it is present in the analyses, it has no bearing onthe crucial mode] (Q'
contrast ) The factors X] and X2 were 1dent1f1ed by sett1ng the1r ,‘/( '
var1ances to un1ty - On the bas1s of the way the sca]es were construct-
ed, and some prevmous model compar1sons the/equa11t1es b]—bz, b3-(£ and
equality of all error variances were 1mposed
to be estimated (1 weight for each of 3 factors, 1 error var1anc , and
thg,corre]at1on 012) The four man1fest var1ab1es have 10 varlances and
covariances, and thus there are 10-5=5 degrees of freedom (d.f.).

minor modification.

probab111ty of .55. Thusy the two- dimensional theory of orgasm1c respon— /

- siveness cou]d not be reJected and it represents a p]aus1b1e mode] for,/u( f.‘\

the data
to corre]ate 34,
correlation should not d1ffer s1gn1f1cant1y from 1 0
model was respecified, with the on]y change be1ng that 0o~}

Consequentiy, the
1.0, Mad 1mposed
Th1s’mode1 was

Thus the 10/ bserved man1fest |
var1ances and covar1ances would be extreme]y un11ke1/ to be obta1ned in RN

¢ random samp11ng from a popu]at1on in wh1ch the un1d1mens1ona1 theory

Stated. dufferent]y, the un1d1ment1ona] thedry can, be reJected
The d1fference 1n ch1—squares between(the two mode s i

gy

P e

There were five parameters 8w
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*xe:ﬂbomparison‘of"Models of Attitude—Behavior Relations

o y1e1ded 1396 92 4,01 - 1392,91,
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wh1ch provided a 1d.f. test of the
hypothes1s that subjective masturbatory and coital responsiveness were
perfect]y corre]ated This hypothes1s could obviously be rejected.
Note that the crucial model compar1son invoived a hypothet1ca1 correlation
among latent variables that were not actually measured An inference
based on the correlation between observed sca]e scores would be b1ased
because errors of measurement would of necess1ey reduce any observed
corre1at10n below 1.0. : ‘
Bentler and Peeler (1979) also developed a manifest var1ab1e struc—
tura1 equatwon model that is consistent with the hypothesis that hetero-
“sexual and monosexual behaviors act as mediators between extravers1on,

o neuroticism, and attitudes toward masturbat1on, on the one hand, and-

subJect1ve co1ta1 and masturbatory responsiveness on the other hand
:ue,\d1scussed some therapeut1c 1mp11cat1ons of the path model.

\V_]

F1shbe1n and Ajzen (1975 AJzen & F1shbe1n, 1977) have advanced a
maJor theoret1ca1 statement on the 1nterre1at1ons among attttudes subgect-

| ive norms , 1ntent1ons, and behav1or Assum1ng certain research des1gn
cons1derat1ons to ho]d they. proposed a model that- can be represented as
in F1gure 2b. With the notation X] = attitude, X2 subjective norm, Y] |
1ntent1on, and’ Y = behavior, they proposed that attitudes and subJect1ve .
“norms influence future behavior only through the mediation of the intention
to perform the behavior. Note that there are no direct 1nf1uences of
att1tudes on behav1or, nor of subjective norms on behavior. Such a mode1
s theoret1ca1, of course, and hence the man1fest var1ab]es (squares) in
~the figure should be rep]aced by Tatent var1ab1es (c1rc1es), to make it
operat1ona1 mu1t1p1e indicators of each 1atent var1ab1e wou]d be’ needed.
Bent]er and Speckart (1979) proposed some- a]ternat1ve mode]s for these -
re1at1ons into wh1ch the F1shbe1n AJzen mode] can be embedded In one
mode] -a s1gn1f1cant d1rect effect of att1tude on,futuresbehav1or (1 e. ' a‘
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‘ three t1mes

'~‘F1g 3) werf
~ be reaected for two substances (pf 05), but it was marg1na11y acceptable
’ However theymode1 w1th a d1rect attitude- behav1or effect ‘s?':

. The comp1et

path from. X] to Y2) was hypothes1zed In another model past behaVior was

uhypothes1zed to be a s1gn1f1cant pred1ctor of 1ntent103s to engage in a

" behavior as we]l as future behavior itself.
'F1gure 3, wh1ch c]ear1y dvfferent1ates between the theoyet1ca1 constructs

' (c1rc1es) and man1fest var1ab1es (squares)

Such a model is shown in-

-In this model, 1n1t1a1 behav1or
(B ), att1tudes (A), and subjective norms (SN) are consthered to be 1ndependent
var1ab1es, a1lowed to correlate freely. Attitudes are shpwn to have a direct *

effect on future behavior (B 2) and 1n1t1a1 behavior a d1rect effect on in-

“tensions (I) and future behav1or the F1shbe1n-AJzen theory would pred1ct

that these three effects are not necessary to the mode] -1In addition to

the three shaded latent var1ab1es, errors of measurement ahd prediction are
1ndependent Jatent variables in. the system These 17 1atent var1ab1es are
indicated by arrows w1thout a source _ ;

* Bentler and Speckart (1979) obtained quest1onna1re data about aTcoho]
mar13uana and hard drug use from 228 subJects on.two occasions. These

_behav1or domains were chosen to allow all mode] tests to be replicated

.Each doma1n was represented by 15 variables;, and each 1atent
var1ab1e by three manifest var1ab1es in the manner shown in F1gure 3. The
three manifest’ 'variables were chosen to generate some var1at1on in type or

‘context of substance usage, soO that the Tatent var1ab1e wou]d represent the

shared conten# of three man1fest var1ab1es , !
-~ The si p1e ﬁﬂshbe1n-AJzen mode1 (1n 1atent var1ab1es as in F1g 2)

waas tested f1rst and compared to a model with an add1t1onaT‘path From

att1tudes td behavior; thus, B] and its 1nd1cators and . consequences (as in o
Z exc]uded from- these analyses The F1shbe1n-AJzen modeT cou]d

for ohe‘(p;.OS),
‘was acceptabple in-all cases (EF 05), and a X d1fference test nva1uat1ng

the'improvenent in f1t due to the additional path showed that it prov1ded : !

‘”’a'signifiCa1t 1ncrement in f]t of mode1 to data (ps 001) 1n a]l cases.

mode] of F1gure 3 showed an acceptab]e f1t to the data in a1]
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~in flt of the mode1
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rep11cat1ons, S0 that it provides a p]aus1b1e representat1on of att1tude
In this model the 15 manifest variables have 15(16)/

-2=120 var1ances and covar1ances, fixing one path from each latent variable

to an manifest variable, there are 10 unknown such weights, 15 error
variances, 2 residual error of prediction variances (for I and B,), 6

7 =S

~variances and covar1ances of the shaded Tatent variables and(@ direct

1atent var1ab1e effects, mak1ng 39 parameters in all. The X b with 81
degrees of freedom (d.f.) ranged from 89 to 95 (p.>.05 in a]tﬂ\as\s)

In contrast, the Fishbein- AJzen version of the model wi thout B] 2, B] -1,
and A- 82 effects did not fit in any of the behav1or doma1ns, X%s were
143-163 with 84 d.f. (p<.05). The 3 d.f. X difference tests, of course,
shOWed that the removal of the three paths yielded a s1gn1f1cant decrement
thus, they are essent1a1 to an adequate understandlng~
of the data in "the context of the theor1es that were compared Bentler &

Speckart a]so provwde a number of other mode] compar1sons that need not
~ be descr1bed here. : : ;

&

; 'Test of a- Theory of Inte]]ectua] Growth '

01sson and Bergman (1977) stud1ed e1ght apt1tude and ach1evement

: var1ab1es measured on two occasions at grades three and six, in a sample of -
375 girls.

They eva]uated a model ‘that proposed the e1ght variables cou]d :
be represented by four primary 1nte11ectua1 1atent var1ab1es on each of
the two occasions of measurement, plus errors of measurement They proposed |

dthat each ]atent variable would be regressed on 1tse1f across time, thus
'V‘represent1ng stab111ty of the 1nte11ectua1 factors.
‘common factor res1duals ‘to be corre]ated in grade s1x, a feature not shown
_in their path d1agram
'~‘1979) proposed an alternat1ve mode] based on the 1dea of "genera] 1nte111gence
- He hypothes1zed that each of the four pr1mary 1nte11ectua] factors could
. be’ further decomposed 1nto a higher- order genera] factor p]us a res1dua1
'Thus genera] 1nte111gence cou1d affect performance on al] ETth measured

They also a]]owed

Th1s model fit: the data qu1te well: Weeks (1978,

ST

B SN

s



e
:

N
Vi
i
i
[

. ¢

‘the numbers were chosen for cons1stency with Olsson & Bergman S resuTts

e

variables at each occasion, but only through the primary factors.‘ Weeks"
model is shown in Figure 4. In this model, manifest variables areygiven
in squares, and all the remaining’Variab1es are 1atent variables. A'The"
independent var1ab1es in the system have. been Tlabeled E1-En3> and all .

‘the dependent variables, including manifest variablies and latent variables,
as ng Moy Thus, there are 27 structural equations. Note that none of

the independent var1ab1es are correlated; there are no two-headed arrows.
The paths with numbers are fixed as:Known, in order to identify thé mode],

There are 53 free parameters to be/e5t1mated“?rom thHe data s

The ‘manifest “variables n]ans were measured in grade 3, wh11e ng—n]6
represent the same man1fest varjables measured “in- grade 6. They represent’

Synonyms (n], ng), Opposites (nz, n]O) Achievement in Swedish (ﬁ3,n11) '

Letter groups (n4,n]2), Figure sequences (n5,n13) Achievement in mathe-
matics (”6’”14) -Cube counting (n7,n15), and Metal fo]d1n§ (n8,n]6) (See

0lsson. and Bergman 1977). The intercorrelations among these manifest
,var1ab1es are hypothesized to be generated by four f1rst~order primary

factors. Verbal comprehension (n17) Inductive ability (n18) Spatial
ability (n19)’ and a Knowledge or sciiool ach1evement factor (nzo), each

of these Tatent var1ab1es is presumed to be generated by general 1nte111gence
(&2) ‘and the first-order res1dua1 latent var1ab1es £y and £ (there are

:no residuals far factors n18 and n]9) Error of measurement latent
variables ( Eg- 515) :are presumed to affect the manifest variables. A
‘similar set of four primary factors (n Yog” nﬂ7), general. 1nte111gence (”22)’
) res1dua1 f1rst-order factors (”21’ n23), and errors of measurement

(516 623) are presumed to exist in grade 6. In add1t1on, ”26 is not
perfectly accounted for by general intelligence. (nzz), leaving a residual-
(E ); residuals 54 and 57 result from the regression of grade 6 on grade 3

| res1dua1 Tatent variables; “and general 1nte111gence in grade 6 (n ) is

not perfectly predictable from 1ts/ear11er counterpart 52, y1e1d1ng the res1dua1

B F1na11y, errors of measurement in grade 3 (E £ 5) are presumed to®

5

’;'affect the correspond1ng manifest var1ab1es (“9'”16) in grade 6 exceptgl p
‘ for the59 nm effect, wh1ch is taken ;as zero. '

o

0
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The importance of Weeks' model lies in the fact that it represents
a pioneering attempt to define higher-order constructs in the context of
causal mode1ing While a mathemat1ca1 basis for causal mode11ng with
higher-order constructs was first given. some years ago (P.M. Bent]er,
USPHS Grant DA 01070), Weeks (1978) prov1ded the first statistical deve1op-
ment ‘of the approach which has now been further simplified (Bentler &
Weeks, 1979a, 1979b). In this example, the general intelligence factor
&5 and.its counterparf across ‘time n22 representdlatent variables thaf

fhave no d1rect influence on manifest variables; their influence is
dindirect. As compared to the 0lsson- Bergman model, in which the pr1mary

factors Ny7-Npg are simply allowed to correlate, in Weeks' model these
correlations are themse]ves decomposed into a causal representation of

a general influence EZ plus a residual; a similar decomposition ho]d« e
at the Tater time. The optimal parameter estimates obtained for Weeks

model were associated with a goodness of fit test that verified the

‘,p1aus1b111ty of his theory. That is, the model could not be statistically

rejected (p? 05).  Weeks (1979) provides'detai]s on the substantive
mean1ng of various parameter estimates for the concepts of factor differ-

/
//

Conc]us1on

A1though there appear to be no pub]1shed app]1cat1ons to experimental
research causa] modeling has great potent1a1 in this area. By creating

can. appropr1ate model of poss1b1e effects in an exper1ment, and using

jndicators of hypothesized Tatent variables that are presumed to mediate

the effects of an exper1ment, it can be ‘determined whether the observed

ffects occur as hypothes1zed or in other ways. Causa] modeling in

. experimental context has been d1scussed by various writers; see Bagozzi

(1977), and Kenny (1979) for examp]e, its role in c1ar1fy1ng univariate

'~and mu1t1van4ate ana]ys1s of var1ance has been spe]led out’ by Rock
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Werts & Linn (1976), and by Rock Werts & Flangie (1978), and its role

in the analysis of covar1ance has been techn1ca11y developed by SGrbom
(1978). : L ‘

The greatast contribution of causal modeling to psychology is 1iable-
to be in areas of quasi-experimental or nonexper1menta1 research, where
methods for testing theories are not well developed. Unfortunate]y,
models based on manjfest variables are more appropr1ate to problems of
descr1pt1on and pred1ct1on than exp]anat1on and causal understanding:
parameters are un11ke1y to be’ invariant over various populat1ons of 1nterest.:

Thus, of part1cuhr1nmortance, -1 be11eve, is the mode11ng of a process at

thezr

the 1eve1 of Tatent rathen than measured var1ab1es, since the manifest

var1ab1es only rarely correspond in a one-to-one’ 1ash1on with the con-
structs of interest to the researcher, wh1ch will almost certa1n1y be
measured with error. As a consequencc, concTus10ns about an manifest
variable model cannot be relied upon, s1nce various theoretlcal effects

will of necessity be estimated ‘in a b1ased manner. T ey also will not

replicate in other studies that are identical except for the Tevel sof CeT o

precision or error in the variables. Thus, the ma1n vivrtues of latent |

variable models are their ability to separate error from\zeanwngfu1 effects
\

~and the associated parametr1c invariance obtainable under\various circum-

in the field.

e

%5

. structure w1th1n which they are embedded

stances. An example that compares Tatent var1ab1e and man1fest var1ab1e

mode]s is given by Bentler and Huba (1979)
‘ A few words are in order regarding terminology and new {irections
Latent variable models can be d1st1ngu1shed in\ the major
traditional constrast of factor ana]yt1c vs. simultaneous equa\1on models.
The latter can be further divided as recursive vs. nonrecurs1ve\ Another
distinction between models ~1nvolves the contrast between models that ignore
“or account for the means of the manifest var1ab1es in the causal structure
A third distinction is concerned with the degree of abstractness o the
latent variables and the genera11ty and s1mp11c1ty of the mathemat o

,In,factor analysis, iatent var1ab1es are re]ated to each other‘

Q
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~ and second moment parameters.

N “variables.
- (Bock & Bargmann, 1966), and they appyd
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~symmetrica]1y.‘m8ee Figure 2a and Bentler (1976a).

structure among latent variables; instead they are simply correlated or
independent (oblique vs. orthogonal factors). In latent variable models
with simultaneous equations, latent variables are also permitted to be
regressed or predic}ed from other Tatent variables in vanioUS ways (see
Figure 3)., Consequently, multiple regression with independent variables
subject to error is contained in theséimode1s, and more complex models
have several such relations. There are two well known types ofvregression
structures; recursive and nonrecursive. Somewhat paradoxically, "non~
recursjve structures are those that allow true "simultaneous” or reci-
procal causation between latent variables, while recursive structures

do not. Recursive structures haye been favored as easier to interpret
caUsa]ly (Strotz & Wold, 1960). They generally are less difficult to
estimate. ‘t |

Another d1st1nct1on between mode1s involves the separab111ty of first
In separab]e models, the first moments
(means) of the manifeét\\ar1ab1es are not structured in terms of the -
causal parameters. Consequently, they are effectively 1€re1evant to the

- causal mode11ng process and“the goal is the mode11ng of the second

moments (covar1ances corre]attons, or Ccross- products) of the manifest
These models are thus. oﬁten ca]?ed covariance structure models
y in most jnstances. More general
moment structure models also allow an\dnterdependence of first and second
moment parameterd\iBent1er 1973, 1976b
The manifest variabTes' means are decomposed into basic parameters that
may also affect the covar1ance structure. Tnese models are particularly

- appropriate to studies of multiple popu1at1ons or groups of subjects, and

to the ana1ys1s of exper1menta] data
app11ed v
L1near structural equation modeis with Tatent var1ab1es have unt11

They have,not,frequent1y been

'grecent1y bcgn conéeptualized as embody1ng only a first-order factor
,~anaJyt1c measurement structure for the man1fest var1ab1es

For example,

There is no regression

reskog, 1970; Sorbom 1974, 1978).

!
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tﬁe‘JKw model expresses manifest variables diréctly in terms of latent |
variables. Thus, the Tatent variables are removed by one level from the A
manifest variables, as in Figure 3. However, it is also easy to concept-
ualize measurement models that are more complex, in which there are R
several levels or orders of latent variabTes, as in Figure 4. A general
multilevel latent variable model that'allows structured means-was deve-

~Toped to deal with such situations (Bentler, 1976b). Such a model blurs

the distinction made above between factor and simultaneous equation latent -
variable models, because the various levels of latent variables af%ect

each other via regression structures. Weeks (1978) provided the ffrst& |
statistical development of a“general model that allows mu1tivariate “
regression structures on 1aten§)var1ab1es of various types and Tevels.
Recent deVe1opméﬁts have been dérected toward obtaining latent variable”:
models that are both general and simple. -These models allow cau§é1gm;gp
1nf]uen¢es across levels and ;ypes'of‘1a;ent variables (prinmary or regﬁ—
dual Tatent variables at a given Tevel), in addition to structured means.
They geneka]ize the JKW model (Bentler, 1979; Bentler & Weeks, 1979b;

Lee & Bentler; 1979; Q9eks,'1978). Bentler and Weeks (1979a5 discuss
these results and clarify the interrelations among a variety of struc-

tured Tinear causal models. An overyiew of statistical methods in

~ structual equation mode]ing s provided by Bentler and Weeks (1979c)4.

v Although the introductory nature of this tﬁhpter has Timited the

space that could be devoted to structural mbde]ﬁng in Tongitudinal con-
texts, it must be reiterated that causal mode1ihg is particularly relevant
toy1ongitddina]~research, since the passage of time helps to eliminate
possible competing causal explanations of phenomena. Thus, it is not
surprisin§¥that numerous methodo]ogicaI”andJempiriCa1 inyestigations
exist in this area. See Bentler (1980) for relevant references, and
Joreskog (1979) and Rogosa (1979) for a further introduction to the field.
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