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Introduction

The purpose of this paper will be to examine the manner in which be-
havioral scientists might address definitions of -nuam which depart from
the chronological age framework. In order to do so it will first be nec-
essary to review aome alternate views of the conacept of functional age.

A second concern will be to identify the type of data base which is needed
for the development of age functions and to consider what kind of data
are appropriate for the different ocsoowncnp»n-n»osu of functional age.

A third major purpose of this wuwoa will be to distinguish between func~
tional age as a general yardstlok applicable to basic vumauovruu»owo ical
mechaniams Mnou example, timing mechanisms involved in the feedback loop
between cardiac and cortical functions mo<o1=n=m behavior or efficiency
of cortical nﬁaonaounsm such as measured by the CNV), and a matrix of
functional ages referring to specific social or environmental situations.
In the first instance we would, of course, be concerned with ANS and CNS
integrity as they affect uo=w<wo1. in the latter instance our concern

is with the measurement of behavioral competence in specific situations
in individuals having specified characteristics.

Some Historjcal Notea

Although the term functional age has entered common usage onl

r tly, the pt that it would be useful to develop nonchronolo-
m»oup Iwn scales was first systematically introduced some time ago by

irren {1959). He suggested that the distinction between “wasowon< and
normal aging would require the development of indices which might describe
man's development in terms of upouom»oww. sooial and vumorowow cal ages.
In the area of biological age functions a suggested criterion which re~
ceived owqum attention was the reduction of error in waoa»onnsn residual
1life-span of individuals over the use of chronological age alone (e.g.
Templin, 1959; Jalavisto, Lindquist & Makkonen, 1964).

While longevity may be a rather useful and reliable criterion for

biological age functions, it is difficult to think of similar criteria in
the un«nzowon»nnw or noamovow»ouw domains. Birren A_mmwv o@:uom:msnu
ucmMmu ed that psychological age might be an index which summarizes t
wuu tion of an individual in multi-dimensional space. He expressed the

pe that such an index might also serve as an indicator of the individual's
onmbo»«< to adapt to new environments or to -onunm his environment in a
suitable fashion. Perhaps the first s uwnﬂue»w attempt to implement Birren's
suggestions 1s the work of Heron and Chown (19 mv who maoooonoa with a large-
scale study of both vsmu»owoa»onw and psychological indiocators which might
enter into a functional aging index. f” particular importance for our pre-
sent concern, is their conclusion that “variation among individuals in-
creases as the age of people studied increases® uun that guanm does not
appear to be a unitary process mzoao: & Chown, 1967, p. 137)." These
authors consequently urge that functions which are of interest in their
own 1»m=« ought be studled in relation to age, and functional age be de-
fined in terms of such specific functions.

w alternate point of view was taken by Dirken and his colleagues
(1972) who selected a set of eight variables as indicators of functional age.
The intent here was to develop a composite index of funotional age
to replace chronological age. To accomplish thia objective variables

ere selected which showed a linear relation with chronological age
«a:»na succesafully so as indicated by a correlation of .87 with
chronological age). Implicit in this approach is the assumption of a
decrement model of normal aging, an assumption which has recently
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vooaosnwno=monamw~nonr mo:nno. Hmeamwwu«o:.v—o-oau.tnnunnr
Baltes, 1975; Schale, 1973).

Another important source of oamnanonw data on functional age has
been the Boston Veterans Administration Hospital normative nwnam study
(Bell, Rose & Damon, 1972). In that study a wide array of functi
have bean defined for the domains of blood chemistry, anthropometric
measures, personality, human ability sonanaw and various sociological
measures. The basic atrategy advocated by t 1s group, however, still
awaits to be nzwwm implemented., For their 1omno:~=m suggests that the
most adequate criterion of funotional age ought to be the prediction of
nearness to death, or years of life remaining (Nuttall, ~cw~v..

Finally, Gribbin, Schaie and Parham (1974) have worried about the
limitations of cross-sectional studies in estimating nma functions and
have reported an initial approach to :nuam short-term longitudinal data
as well as dealing with the confounding of age and generational differ-
ences in estimates of mmn functions. (For a further review of the
development of the functional age concept see Birren and Renner, 1977).

Alternate Models of Functional Age

:atnwwso:nnwno pnm:nunm tsneuonlaowoanonwosuwn»ssmn»<ou
for defining functional age. First, we may note a stralghtforward longe-
vity model, "that is one based on functions which bear linear relations

in individual differences in bubnmhnwm*. as measured at any
m01 »u a sowa 1onnMWanavaonm » some specifia) point of the W»»N span,
econd, we have a el based on nmm»ncmw nﬂmnnnmbbm. uch a
model requires sets of linear relations of variables to individual
differences in residual life expectancy, possibly with differential fune-
tions depending upon the life s mmo al enerational membership (func-
tionally defined!) from which residual 1ife ex ectancy 1s to be estimated.
The first two models seem to differ primarily in that the first wsocwun<
involves identification of sqmaoiwsnsnum genetic parameters
second, when taken from a base past adolescence would lar, om« entail
differential impact of environmental parameters. (For a formal discussion
of possible models for the segregation of genetic and environmental varie
ance in developmental problems, see Schale, 1975).

A third model seeks to define the linear relation of a set of behay~
»bmwk mmbmmhmmu which oo<w1« inversely with chrenological age. The para-
meter Lo be fitted here is the individual's standing on such funotion as
indicating that he is parallel, retarded or advanced on such function as
compared his chronological age peers. A fourth model defines a hmnnu
m»bbhw W1onppn thought to be of maximal behavioral consequence, and i3 con-
cerned in aoooa:»:»:m whether a given individual falls below or exceeds a
profile characteristic of his or her chronological age by some oritical
value. A fifth model defines functions in relation fo a oriterion variable
of adaptation or behavioral competence (see Schaie, 1976), and then places
individuals in relation to either normative values or as roportions of
nmmmmmk . Finally, a sixth model is concerned with the capability

o individual to acquire or reacquire skills regardless of present
performance level. Here the parameter to be estimafed is the degree of
plasticity of the human organism in relation again to some optimal
plasticity phkmw maousawvwm attained in young adulthood. It should

be noted here that models three and four assume an irreversible decre-
ment model of aging, that model five explicates an adult stability

model, and that m ow six involves the concept of decrement with compen-
sation (Schate, 1973), We will examine each of these models in greater
detail, but first will have to make some statements about the measurement
of age functions in relation to certain methodological issues.

Normative Data Bases for Punctional Age Estimates

Six different strategies have been described for the colleaction of
data needed for the deve t of funotional age norms. These are the
ouounuaoownOﬂnn. longitudinal n»ﬂonupmw o@souanuonsnzmu- (longitudinal

3

&

q ime ~wqoun|uon onal sequences) and Cross-sec-
tional sequential methods (for full discuasion see Baltes, _wmau Baltes
Reese & Nesselroade, 1977; Botwinick, doqmm Schaie _mqw. 1917; Schaie
1117"1 73). Here we shall -o1om< these stra-
tegies’in terms of their mplication for functional age studies. Figure
1 will help identify each of these strategiea.

n .Hnputou~|qooom=»naaw<notnruoucnr
nunnmuouosoonumpwoeozna -mu o:w:uout»ar p:emanmoauq-e»osmw
differencea since individuals examined at one point in time differing

in age must belong to different birth cohorts. As a consequence, age
w::am»oau which follow umﬂvnusm plana such as columns 3 to 6 in v»m:ao 1,
will be inaccurate whenever inter-generational differences ocour. For
physiological data, this ma u»ﬂmu% effect the origin and slope of age
functions. But since cohort patterns for wnmo=OHoﬁ»anH data are not
=¢oouunun~m linear, it should be obvious t cross-sectional data bases
are generally inappropriate and misleading in functional age work on
behavioral indices.

wmbuhhzmpnhw . Sampling plans such as rows b, ¢, d or

e in Figure 1, are the non for functional age un:nmon of
physiological variables. Data acquisitions may either involve the repeated
measurement of the same individuals (with segregation into sub-populations
having differential attrition or mortality wnaounanu. or random samples of
different individuals drawn from the same birth cohort tested only once.
The latter wwns avoids the need for collateral atudies of attrition as well
as controll :m for reactive effects introduced by the measurement process
(ef. Schate, cqu. The n»:ﬂuo cohort longitudinal study is useless, however,
as a data base for most psyo!

for secular trends; that is, w not whether an age function oacurred due
to a maturational pattern oharacteristic over a m»<o= wmo 1w=wm or whether
some environmental phenomenon unique to the partIcular historical epoch

during yhich the behavior was monitored was reasponsible for the observed
change (also see Schaie, 1972).

memoubw pmmw mnmbh. These involve sampling the same age level

1omow edly; that 1s, for different oorownnuwR nmnnonnsn times of measurement.
A typleal sampling WHms would involve cells bl, ¢2, ¢3, di, or any other
diagonal in Figure 1. Such a data base would be useful in monitoring age
functions to determine whether genetic or environmental modifiocations had
resulted in level differences for otherwise well-established functiona.

#ﬁbmmunnb:mummn_ :mnnmm:.mummm nnh_.bmmnmm Data uhhmm. These are
the data bases of cholce In tha y pera e segregation of age and

oosoanonnonnnﬁsnvmu:novu:no:n unsw anommom=n=nnn»n»o= nomuomwoo
intra-individual from inter-individual differences in the repeate
measurement case (Baltes, Cornelius & Nesselroade uWwo" Schaje &

Baltes, _eqmw. This n»umwa would be represented in gure 1 by any
consecutive set of two or more rows selected from rows b, ¢, d

and e. Such a nomums peraits estimation of average slopes of decremental
age functions as well as estimation of variable intercepts for succesaive
birth cohorta. It may not be suitable, however, for certain sociological
variables, where maturational decrement is unli oum. And, it involves
the qusuvn»os that there are no secular trends effecting all cohorts
equally. :

mnunnnbnmmun_mu *nnmwnlnnmhubbnp nnbﬁmbbnmv uMnmh. Such
data Involve the replication of cross-sectiona nmmmmwu at succeasive

measurement wo»=an; They permit the uam&omn«»o: of inter-individual
differences between those attributable £o the -mo level of the sample

and that attributable to secular trends (under the assumption

of trivial cohort differences). The sampling plan for such a data baae
would consist of any two or more successive columns chosen from columns

3, 4, 5 and 6 in Figure 1. This design seems unattractive for the defini-

owcm»oww nma unctions because it does not control
e do now
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tion of physiological wmo functions, but is more economical, and thus a
ood nvmqon»awauon of the cohort-sequential nmnwOmos for vnwa:bwom»oww
ata. t Em« be the design of choice if the eoretical age function

is presumed to fit a decrement with compensation model.

umumn. m:n:vwnsuw=<ou<on=onxnnnamnno=
of any rectangular set of samples where all cohorts are examined

at the same measurement point; for example, cells cl, c5 di and d5

in Figure 1. This approach wmsaunw segregating birth cohort differences
from secular trends wnsa in the repeated measurement case, intra- from
inter-individual differences), if the assumption of trivial maturational
changes can be met. This ﬂ»ﬂmpocww1 data base, of course, asaumes an
adul unmvaw«m model, and is essentially non-developmental, It may
become of considerable interest, however, for those behavioral variables
where we are concerned more with obsolescence than with age decrement.

It should be noted here that data collected in aminimum of three
or more poam»n:nhsnv or cros-sectional sequences'can always be m:swmuoa
via any of the above-mentioned approaches for purposes of model testing
(Schaie & Baltes, 1975).

Relation Between Models and Data Bases

We can now return to a closer examination of the different
functional age models, at the same time noting what type of data collection
would be required for each model. Further, we will need to »noa«wnm for
each model what specific meaning a functioning age index would attain in
relation to the reference population chosen under the particular model

mmbnh. This model assumes that there is a set of
parameters which are early related to Hoamm<nn«. To find the best fit
we would uwsw~< need to estimate the Homnauu on of such parameters upon
age at death., 1In principle a single-cohort longitudinal
study would suffice, from that point in 1life at which all parameters
thought to have wnmmwon»<a value could be assessed, until that point where
all members of the panel had died. However, such a process, time-consumin,
as 1t would be, unless nouovw demographic variables were considered so tha
a amoaommmoan<o necn« could be conducted, would not give us mmsoﬂwwwnnvwo
data without making the strong assumption that neither cohor
differences nor secular trends were oumqneunm over the period for
which data were obtained. The cohort-sequential (longitudinal sequence)
approach would therefore be more desirable. As heterogenous a population
as possible should be sampled to maximize explication of subtle relation-~
ships with l1ife expectancy. =m<»:m obtained the uwnaovw»mnm regression
equations we would then estimate the functional life expectancy (F) for
a given individual and report his or her functional age in relation to
the population average for which functional and chronological age would
coincide by a tormula such as:

FA1=CA+F A ()]

~

where FA, = functional age, CA = ow1o=o~om»nwu age, F = estimated maxi-
mum age to be attained, = actuarial maximum age to be attained for
individuals of a m»<o= chronological age. Such an index would be

quite useful for Insurance schemes in that it would yield a value which
would wpwoo all individuals in the same relative position with regard
to their individual life expectancy. This index, of course, would tell
us nothing about the functional capacity of the w:nw<»n=ww. and thus
would not be helpful for issues of retirement and the like.

bwmwnmww Life muwnhhhbbk. In contrast to the simple life expec-
tancy model we woul ere need to begin with samples at many ages to be
followed to their demise. Here is, of course, a natural illustration
where several cohorts would have to be observed simultaneously over time

(or retrospectively for demographic variables). Complications arise,

however, in the case of secular trends. It may thus require m:vwwou :
mentation by the time-sequential (cross-sectional sequences) designs :
which would permit assessment of the effects of such secular trends.

The index of functional age would be aimilar to that given for the

simple life-expectancy model. The re ressionequations, however, would

be specific to each age level at which prediction of residual 1ife-

expectancy 1s made. !

Functional age for the second model might be indicated in relation
to the population average by the formula:

FA 2 = CA + RA - FF (2)

where RA = residual years 1oau»=u=m o:aon=wa»wwku»n.wmnnzscn»oswn
estimate of residual years, and other notation is as before.

The second model may be more powerful in that it would be more real-
istic to fit measurements of an individual's atate at a given chronolo-
Mnnww age to_residual life oxmwonw:o%. rather than to absolute life expec-

ancy regardless of the age at which predictors are measured.

It would be poasible to combine methods one and two, given nqo er
data bases, to yield a functional age index which :ocwn account both for
individual 'differences in absolute life expectancies (perhaps genetically
determined) and residual life unvmonwsom {overdetermined by time-depen~
dent life n<o=ouw. The functional age index here might have the form:

FA 2a = FA 1 « RA -~ RF or
CA+F A+ RA-RF (3)

mwbmkwbmhw m:mnh»bmh. This is the mos noswoaw used model
represente n work such as that of Dirken Maoqw nam the Boaton Normative

Aging study (Bell, Rose & Damon dwqu.>~n=o:wsn:hno wmwmmpnsw. nnnnu
most insidious approach, since it requires acceptance of e

irreversible decrement model of human aging, and requires the ,
search for age functions that decline while ignoring hd
those which show different patterns: Moreover, when based

upon cross-sectional data it most likely will result in the

definition of cohort rather than age functions, and may thus be

quite irrelevant to the issue of functional age. In rinciple,

the age function approach requires a owewwom= ng of the entire

domain of human capacity and performance, with subsequent factor

or cluster analyses (e.gz. Clark, 1960) to_discover those variables

which have similar age functions. "Again longitudinal sequences

would be required to assure us that we are really talking about

wmm functions (slopes) rather than differences between cohorts

(levels). We would expect that while there might be a single optimal

fit for any such cluster, the joint assessment of all, woooczn»=m for

most of the individual differences in performance and_capacity, 1s

likely to be non-linear in nature, and would thus violate the model.

If a hhbhmmhmhhmw*m set of functions could be found then funo-
tional age wou e defined as the regreasion of their linear combina-
tion upon chronological age. Again keep in mind that the resulting
index would be most heavi w weighted for those oosmouosnu which show
decrement and would have the same questionable status as the mental
age z>w concept in the measurement of intelligence; that 1s, it would
be an elegant exercise in fitting numbers to persons with no pretense
of external validity (Schaie & Gribbin, 1975; Schaie, 1976).

m:bnm»mmbh Nn%hhwm. A much more reasonable approach to the
nnanwsm o near functions to age changes in human performance is
presented by the concept of a functional profile advocated by Heron

e
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w:nnso:sﬁuomov.xmqo»n»n Booowspnon n:ﬁ«wn»:~ew=nnnt~w~=ca
be very useful because of its limited external validity and moreover

becausé the slopes of various age functions are n»wow« to differ markedly.

Some basic flaws remain, however. The functional profile as well

is handicapped by the fact that age functions (that is prediction of
chronological age from function) can be defined only where there are
significant decremental functions. The functional profile will yield

a Series of indices, for each of which one could specify minima required

for adequate performance in certain life situations, Once again longitudinal
sequences are needed to describe functions adequately, although cross-sectional
sequences might serve as first approximations.

bmw»mmh wn*mk. A somewhat different approach to functional age

would be e definition of optimal levels for a given function. Such levels
might well differ dependi :wos the life stage of the individuals as well

as the societal requirements for performance on a given variable at a
particular historical wo»sw in time, Individuals' function could then be
described as a proportion of optimal level. Such proportions could be
regressed upon chronological age or birth cohort to determine linear functions.
Hamwpuw. however, assessments of proportion of optimal level could be related
directly to criterion situations. Note, that the co:oamn of optimal level
would permit age functions which are stable or incremental as well as those
which decline (cf. Welford, 1958, and Greenberg, 1971, on performance change
in_production 1ine jobs), 'Indeed, if we assume that much of the varia-
bility in complex adult function is likely to be determined wm inter-gen-
erational differences and socio-cultural secular trends, we m msn well be
better off to switeh from the concept of funotional age to that of
functional level. Note, that the cross-sequential method would be

most useful to collect functional level data once we move away froam

the concept that age i1s the critical variable in accounting for adult
behavior change.

Functional level in this model would be described as the propor-
tion of optimal level, or in the form of a functional quotient (FQ)
which would 1ow1mua=n the ratio of observed performance to that pro-
wo1nho= of optimal performance which would empirically be determined to

e of average wnn&:wa« with respect to the criterion variable. Dis-~
tributions of performance could be studied to determine ranges of ade-
quate mmwnowamann and these could be standardized across variables so
that FQ profiles could be constructed with respect to all functions
of interest. Note that the FQ concept i{s age neutral. Any normative
data collected by age would be purely cohort-specific, 'and while they
would characterize age differences in functional performance at a
particular point in fime, would have no relevance -for the determination
of age changes within »:mn<»a=mwu.

Plasticity Level. If one were to consider an age deorement with
compensation model, it will not suffice to provide an estimate of the
individual's functional level of wmwwowswno» but one must further
consider to what extent that level can be modified by suitable intervention.
We are here considering the degree of plasticity of adult behavior, which
becomes quite critical when we assume that many of the disadvantages of the
elderly smm not be accountable by physiological deterioration, but rather
must be attributed to the lack of use, failure to acquire crifical skills,
or ovmoun:=un»mu for performance. Young adults are presumed to be at an
advantage in many situations of vocational and social consequence because
of their greater learning efficiency and motor performance (Arenberg &
Robertson, 1977; Welford _oqu. It would seem quite reasonable there-
fore to défine functional age in terms of learning wunwnaw as well as
performance functions. 1f decremental age changes are fairly limited
and differences in performance between young and old often 1¢aosp=w:mu<
a function of obsolescence rather than decrement on critical behavior
it may then be more important to know the owvmwpwmnw of individuals
to learn new or relearn old skills, than to worry about a particular
performance level. Indeed, this is an area where cross-sectional studies
can make contributions, particularly when strengthened by sequential
cross-sectional designs.

Functional age expressed as np-no»o»e< level may require indices
which consider nowwausm both in absolute terms of material acquired as well
as in terms of proportion of base performance level. Intuitively we
would once umnus suggest that -mn nctions may be quite irrelevant and
that we ought to consider shift =m directly to the investigation of
individual differences and intra-Individual changes in plasticity level
as a function of intrinsic and extrinsic environmental causes. me
of these may, of course, be time-dependent but we ought to begin at
least with an age-neutral stance.

Lriteris for the Content of Age Functions

We must now ask whether we wish to construct measurement batteries
which will provide general estimates of the relative state of the individual
or whether we wish to prediot his relative performance under specific
vocational or other life-role oircumatances. Both objectives may be quite
worthwhile. The first question is concerned with the issue that a minimal
relative level ofcertain basic vu<o=onvswu»owow»oun functions may be required
before adequate performance may be possible in any situation of social
uu@:»n»omsoo. But such necessary level of function may not be
sufficient to predict adequate performance in specific situations,

We will therefore next consider what seem to be the most reasonable

a mwonosnu to defining classes of variables that might have the
attributes of being rsnomuum1Wx functions, and then end our discussion
with a description of a possible approach to the determination of
variables which are “suffiocient® to deal with specifio classes of
situations in which competent functioning is required.

hwnnmmn Yariables for cnnwnnp»&mn mw:mnubmm.
Physiolo, owpbmw more spec ca. «. nervous systeam in omw y is

assumed to be related to behavioral'competence and some data to that
effect are available, even though correlations between measures of

the two domains are far from perfect. Thus, numerous older persons
are found to maintain considerable behavioral competence in spite of
serious v:«nnow ilcal stress (e.g., a CVA), while others show substan-
tial behavioral deterioration with'little {dentifiable physiological
pathology. It is important, therefore, to look beyond chronological
age differences or changes tor a iven measure to seek the basic mech-
anisms cw which behavior and physiology influence each other. When
such mechanisms are understood, a measure of one should allow relative-
ly good prediction of the other. Regardless of whether we try to
organize information from the point of view of physiological systems
or behavioral functions, we ourrently have gaps in our understanding
of such mechanisms, but we do know enough to suggest some classes

of variables which seem worthy of early attention.

mpoonswmuucaovuo<namun=nwn:uoqnnwoaonw w:«n»Ouom»onn
measure which is thought to be important for functional capacity.

It may, however, be important for a variety of reasons depending on

the model of functiona wmo held vm the examiner., It would be a rele-
vant measure for persons Interested in 1life oxmoonosow (models 1 & mw. A
rise in blood pressure with age has been reported (model 3) though

the contributions of age per se and the increased incidence of cardio-~
vascular pathology in advanced age have not been nswum aorted out,
~=o~:mno= in a profile to be compared with a peer or ldeal <o==m age
model 4§) would be useful, however, only as profile characteristics

are related to behaviors of interest. 1y models 5 and 6 which re-
spectively propose a profile or a description of a person's ability

to learn or adapt compared with an OWRnamw or neceasary functional

level would seem to encourage an exploration of basic physiology-
behavior mechanisms,

no1wown«»o=n~nn:n»onsw<ucwwonnonwrwqowa<m=omowawoonvdnul
sure to behavioral competence MUa11w= & Spieth, 1962). A history of
mnu«wsnno: has been correlated with reduced scores on tests of cog-
ive function (Spieth, 1964). Further, increased scores on the
tegories test have been reported with reduction in blood pressure

ol
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via biofeedback of persons suffering from hypertension (Goldman et al.,
1975). On the other hand, nwnmst< elevated blood pressure in elderly
ersons has been correlated with better performance on cognitive tasks
w:»HWMn & Eisdorfer, 1971).

If one is interested in why changes in blood pressure affect
behavior and oo:nmasmsnww how important blood pressure is as a mea-
sure of functional efficlency, one must also mnmwcsm the various ways
blood pressure affects other physiological functions whose relationship
to behavior may be better understood. Gribbin et al (1971) reported
that both increased mmm and a history of raised average W1ouu=1m were
associated independently and n»m:»»»on=w~< with reduced baroreflex sen-
sitivity. Stiffer arterial walls resulting in reduced afferent nerve
activity was suggested as a m0muuw~m mechanism. Baroreflex action has
homeostatic import because it is the mechanism by which changes in heart
rate occur in response to pressure changes. Moreover, changes in barore-
nwwm wm:u»eu<u«< may also be critical for perceptual-motor nctional
efficlency.

Blood pressure is sim ly one example of a hysiological measure, the
explication of whose importance to behavior would clarily its relevance
a3 a measure of functional efficiency. Correlational studies are avail-
able which suggest the importance of any other physiological measures
to behavior (aee Table 1 for exam wmuw and similar explorations of pos=-
sible mechanisms should be valuable.

Conceptually, one can shift from looking for the behavioral signifi-
cance of a v=<u»o»om»on~ measure, as we have done above, to consider what
mamunono ical measures are wnmmaman &8 persons engage in behavioral taska.
el ford m_wqu for example, describes a model for sensorimotor function
which proposes that CNS processes for perception, short-term store, mw«uaw.
choice of response, long-term store and effeot on control should be Involv-
ed. The autonomic system is seen as vqo<~n~=m a diffuse activation or
e

basic mechanisms, measures of nervous system function are not readily
available to assess all of the components. Further, the components enum-
erated in the model do not describe processes which are readily translat-
-able into abilities or processes which make sense to persons who want to
make decisions on the basis of functional measurements.

We would suggest, then, four classes of processes whose relevance to
effective functioning are immediately recognizable and,for which at least
some central and autonomic measures are now available, The four classes
of functions are: orienting processes, control processes, nanvewaun»nﬂ. and
apeed. Central and autonomic measures which have been correlated with per-
formance on tasks which can be included in each of these categories are
listed in Table 1. Obviously, there is not sufficient time to discuss the
relative merits of each measure in this context, It will be noted, however,
that the central measures are all evoked potential measures; that wu. they
record brain activity time-related to stimulus or response occurrance
rather than utilizing the nvosewnmocuwm coa=11»:m EEG (cf. Marsh & Thompson
1977). And, it is generally moomwnmn hat evoked potential measures reflecf
techniques of muoamuunaw evaluating or sow»:m decisions on the basis of
information rather than the content of the information being handled
(Schwartz, 1976). The goal of evoked potential measurement would be to
assess the relative intactness of persons’ abilities to deal with and re-
spond to stimulation from the environment.

The role played by the autonomic nervous system in conjunction with
central processes is even less well known although some suggestions are
vmm»:ansm to arise from the research literature. Many investigators have
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> to a given criterion situation. We would hope that the more physiological-
minded will address the former while those interested in social-psycholo~
gical issues will obviously be concerned with the latter. But the bound-
aries are not always clear and much exciting work and discoveries lie ahead.

Figure 1.

Example of Alternate Data Bases for Functional Age Studies Derived

from the General Developmental Model (Schaie, 1965)
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Table 1. Classes of Generalizable Functions
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Footnotes

wuowuno»oson«spnwoqtunnoopn»awnonv1nuowuo=n:a»mgmeuca
n:nvwmuwo:usnv mﬂnzevam 5037-03 from the zw«»o:wn Inatltute of Aging.

The functions discussed here go beyond and assume prior evaluation and
compensation of deficits in basic sensory skills such as vision and audi-~
tion. The critical importance of these processes for functional effic-
iency is recognized and their oouvuwuanw is made abundantly clear by
recent work in auditory “far-field" evoked potentials. The physiological
rocesses ::naaw<n=m vision and addition are much better understood than i
w:n behavioral functions considered here and the reader is referred to
recent reviews by Corso (1977) and Fozard et al (1977).
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