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INTRODUCTION

Longitudinal designs are perhaps the most powerful method for detailing
changea that occur with increasing age. There are, however, several disad-
vantsges inherent in the utilisation of such designs (cf. botwinick, 1967,
1973). Ons of these is that outmoded measuresent instruments must continue
to be employed, even though newer and better ones may later become availadle,
in order to permit orderly comparison of the measurement variables.

1f one i3 primarily intereated in comparing directly observable behavior,
the above concern is well taken. However, since moat paychological measurement
instrusents are no more than arbitary samples of behavior designed to aasess
individual differences with respeot to certain paychological constructs,
the comparison of some derived scores which retain the same meaning over all
comparisons (cf. Baltes, Nesselroade, Schaie & Labouvie, 1972; Nesselroade,
Schaie & Baltes, 1972; Sobaie, 1973) is actually the question of intereat.
Thus it {» possidle to convert [rom one set of measures to another if the
appropriate 1inkage studies--studies which give some indication of the cosmon
factor structure for both old and new measures--are undertaken.

Considerable thought must be given to the design of such linkage studies.
New inatruments must be chosen which, on either a theoreteral or empirical
basis, should be measuring the same constructs aa the previously used instru-
ments. Thus it is advisable to include a variety of tasks purported to measurs
the same constructs. Determination of which new measures best describe the
same information as gained from the older measures can then be made on an
empirical basis with scores on the resultant new battery olosely matching
those (rom the older battery.

Another factor which ia important to the design of linkage studiea
concerns the sample for which comparison of the new and old measures i3 made.
In order to gain inforsation on changes in the range of performances, reliabil-
ity, and construct validity, the “linkage“ sausple should be drawn from the same
parent population and should be comprised of individuals of the same sex(es)
and age range as thoss in the longitudinal atudy.

Since the linkage study demanda that the same individuals are given
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Dealzn and Data Analysia

Regression techniques were caployed to deteraine the relationship
betweon the tests. For each subtest to be predicted (1.e., subtests from
both veraions of the PMA), scores on all subtests from the alternative version
plus sach part of the eight ETS tests were used as predictor variables soross
all subjesta. Since the relationship between the variables for different age
groups is also of significant importance, sisilar analyses were again
conducted separately by age groups (those aged 22 to 51, and those sged 52
to 82) in order to determine whether prediotability of the tests differed by
age groupings.

RESULTS

Table 1| presents the -u (amount of variance accounted for) for each
subtest of the 1948 PMA, as well as the bata weighta (8) (standardized
regresaion coefficients) for each prediotor variable. Simflarly, Table 2
presents the same information for the 1962 PMA. The reliabilities of each test
are presented at the bottom of each of the tables. 4As can be seen by comparing
the R2 of the relevant subtests from each version, in general, the 1962
version is better predicted than is the 1988 edition. 1his finding 1s
particularly apparent in the case of LYY and ¢a¢. For these subtests, only
A3 and NO per cent of the variance, respectively, can be accounted for. Thus,
although accountable variance for the other subtest is similarly high, that of
._.a and zcc is too low to consider in terms of changing subtests. )

Results of the age group regressions are presented in Tables 3-6. Table
3 describes the 1948 tests and Table N the 1962 tests for younger subjects
(ages 22-51); Table 5 describes the 1948 teats and Table 6 the 1962 tests for
older subjects (ages 52-82).

Comparison of Tables 3 and 8 abow that :.o and taw are even more
poorly predicted for young subjects than for the entire sample. Results from
the other tests are again relatively comparable, with good prediction of all
subtests.

.

Comparison of Tables 5 and 6 ahow that for older subjects all subtests
except Nyg and :.a are predicted well. It is interesting to note that .:.e
is better predicted for older .-m-.mm. than for younger :—n-.w.: subjects,
uhile the reverae is true for :-o?m-.u. and .45 respeotively).

DISCUSSION

Results suggest that, -u,o.‘ uith certain ETS tests, one could replace
Vyg With Vgo, Syg with Sgos and Ryg with Rgy, and sustain
relatively little losa of information. For example, for Vug: #%s.69.
3inos the reliability of the test is .92, only 84 percent of the variance
of the test is reliable variance. Thus not much information ia lost if
Vyg were to be replaced by other subtests. This finding 1s even more
v-...u-.o:ae& for Ryg where 2%..8% and the reliable variance is .86,
and for S3yg where R?s.70 and the reliable variance 1s .7N. For these
tests practically no i{nformation ia lost.

For :aa and :ao. however, snalysis of regreasion results diotate
continued usage of these tests. Although the amount of vartance accounted
for differs significantly w..el sero {.N3 and .M0 respectively), it was too
small to justify replacement of the teats.

Olven the above results, one oould eaaily determine which set of teats
to use in order to replace Yaos Sygs and Ryg. In fact, since soms of
the ETS tests contribute very 1ittle additional information, another set of
regression analyses could be performed, without including these tests, so as to
get suitable regression equations on a more limjted set of testa for replace-
ment purposes. Then one could proceed with the longitudinal study now
utilising the new set of tests along with Nyg and Wyg.

Comparison of regression equations for young and old groups suggests that
although, in general, the amount of variance accounted for is similar, the
contribution of each variable to the equation differs for each group. Since
the B2 for the entire group is at leaat as high (1if not higher) than the
separate analyses for young and old, it 1s advised that if one were to use the



new tests, the regression equation for the entire sample should be utilized.
In the present oase, however, it was deoided to continue with the 1948

edition of the PMHA. Since this edition is composed of one test booklet,

separation of the tests in order to maintain usage of Ny and Wyg sight

bias the results since administration proocedures would have to be changed.

It must be kept in mind, however, that the mesn score for younger cohorts on

some subtests may be artificially conatrioted since a “ceiling effect” may be

reached on certain subtests by a few individuala.

FOOTNOTRS
Zionge, R. Personal Communjoation, 1971

wn..»v..—a. K., Sohaie, K. ¥W., & Stone, V. AbJ1lity differences between
established and redefined populations in sequential studies. Paper
presented at the American Peychological Association, Washington, D.C.,
1976.
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Regression Analyses Predioting the 1948 PMA: ALL SUBJECTS

TABLE 1

—~

L]

r® as provided by authors in test manual

BETA WEIGHTS
<§rhn EE— EubFEn..B .Ennnhhu r.EEwn
VERBALy, .50 -.07 .26 .20
SPACE .58 -1
-Emo»m.sﬂ.
LETTER SERIES -.18 .43
{ YUHBER SERIES .20 .18 .18
WORD GHOUPINGS  -.24 T a2
NUMEERG, 13 N .33
BIDDEM PATTERNS 1
HIDDEN PATTERNS 2 1 .10
FINDING A'S 1§ .0k "
FINDING A'S 2 .05 .18
MAZE TRACING 1 -.33 6
HAZE TRACING 2 -5 -.09 .16 -.23
. PAPER FOLDING 1 .06 .08
PAPER FOLDING 2 -.08 .09
IDENTICAL PICTURES 1 2
IDENTICAL PICTURES 2 .07
LETTER SETS 1 R .09 .15
LETTER SETS 2 R .07 T .15 .25
LINE ESTIMATION 1 )
LINE ESTIMATION 2 -.07 -t
NONSENSE SYLLOGISHS 1 -.06 .06
NONSENSE SYLLOGISMS 2 -.08
H "% .69 .70 .6y 3 Ao
Reliable Variance': .81 .92 .86 .80 N.A.



Regression Analysea Predioting the 1962 PMA: ALL SUBJECTS

TABLE 2

BETA WEIGHTS

<n=>r5 .41 12
SPACE,g .58 .10 .18
REASONING g -39 -.07
:_Euw-ca .13 .10 .20
WORD FLUENCY .10 .06
HIDDEN PAT's 1§ <12
HIDDEN PAT's 2
FINDING A'S 1 -13 .13
FINDING A'S 2 -.10
MAZE TRACING 1 .10 12
HAZE TRACING 2 1) Bl .16
PAPER FOLDING 1 -.09
PAPER FOLDING 2
IDEN. PICTURES 1 .13
IDENM. PICTURES 2 .n
LETTER SETS 1 22 .23
LETTER SETS 2 -.12
LINE ESTIMATION 1
LINE ESTIMATION 2 .12 .06 .09
NONSENSE SYL's 1 .05 .16
NONSENSE SY.'s 2 .15 .07 .08

_ | LY .13 .87 ...NJ
Rel iable Variance®: .81 .13 .58 .64

2 ap provided by authors in test manual

TABLE 3

‘Regresaion Anslyses Predioting the 1948 PMA: YOUNG SUBJECTS

BETA WEIGHTS

MERBALyy  SRACE,g BEASONING,s MUMBER,q MOBDye
VERBALG, .59 -7 .09 .21 .21
SPACE, -1 .68 -.13
-Euom.az.
LETTER SERIES -.26 a2 .18 .12
NUMBBR SERIES .39 .22 .28 .18
WORD OROUPINGS  -.23
NuMBEN G, .18 2 -.21 .18
HIDDEN PATTEANS 1  -.1%
HIDDEN PATTERNS 2 22 .20 .10
PINDING A'S 1 .18 T
FINDING 4'S 2 - .21
MAZE TRACING 1 -.37
MAZE TRACING 2 -.22 -.08 .25
PAPER FOLDING 1 -.13
FAPER POLDING 2
IDENTICAL PICTURES 1 . .26
IDENTICAL PICTURES 2 .15 -.16
LETTER SETS 1 ' .28 RN
LRITER SETS 2 0 .1 17
LINE ESTIMATION 1 -.09
LING ESTIMATION 2 -Nn
NONSENSE SYLLOGISMS 1 .1
NONSENSE SYLLOGISMS 2
run. .65 .61 K .37 a5 _




AEKBALG,

VERBAL,g
SPACE,g
REASONING g
NUMBER 48

WORD FLUENCY
HIDDEN PAT's 1
HIDDEN PAT's 2
FINDING A'S 1
FINDING A'S 2
MAZE TRACING 1
MAZR TRACING 2
PAPER FOLDING 1
PAPER FOLDING 2
IDEN. PICTURES 1
IDEN. PICTURES 2
"LETTER SETS 1
LETTER SBTS 2
LINE ESTIMATION 1
LINE ESTIMATION 2
NONSENSE SYL's
NONSENSE SYL's 2

Regression Analyses Predicting the 1962 PMA: YOUNG SUBJECIS

.50

N

.16

.12

-.13
.18

.19

TABIE §

BETA WEIGHTS
u_nhnnbw EUbE.-BbN
-.10
-59 "
-38

-3 .10
.12

-9
.16

.20 -.10

22

-.08
.13 .18

MUMBER )

.24
.16
-. 16
-1

wmu

.67

Regreasion Analyses Predioting the 1948 PMA:

TABLE 5

BETA WEIGHTS

OLDER SUBJECTS

EEB Ennhb Enzbhn E_Ebnuhb Ehn.

VERBALg, .28 -.12 .26
SPACEg, . A6
REASONINGg, 8

LETTER SERIES .19 o Ny
ﬁ._ssn.. SERIES .17 BT .18

WORD GROUPINGS  -.18 M .30 -.13
NUHBER¢, , -3
HIDDEN PATTERNS 1 ¥ A7
HIDDEN PATTERNS 2 - -.1d .10 -7
FINDING A'S 1 -.15 .15 .09
FINDING A'S 2 .19 : Bl
MAZR TRACING 1 ) ~.18 .18
MAZE TRACING 2 ‘=10 -2
PAPER FOLDING 1 N
PAPER FOLDING 2 .12
IDENTICAL PICTURES 1 BT .18
IDENTICAL PICTURES 2 .16
LETTER SETS 1 .23 .15 .10 -.26
LETTER SETS 2 .19 .25 .37
LINE ESTIMATION 1 R1)
LINE ESTIMATION 2
NONSENSE SYLLOGISHS 1 -1 -.10 .15
NONSENSE SYLLOGISMS 2 -.08 .06

— R%: .68 .12 .85 .52 .34 _




TABLE 6
Regression Analyses Predicting the 1962 PMA: OLDER SUBJECTS

BETA WEIGHTS

YERBALco SPACEc> REASONING¢> NUMBERco

VERBALus .25 .13
SPACEua .51 .20
REASONINGue .35 .04
NUMBERus .22 .14 .24
WORD FLUENCY .08
HIDDEN PAT's 1 .13 .18
HIDDEN PAT’'s 2 .29
FINDING A'S 1 .18 .21 .11
FINDING A'S 2 -. 14
MAZE TRACING 1 .08
MAZE TRACING 2
PAPER FOLDING 1 ' -.20 -.07 .18
PAPER FOLDING 2 A .1
IDEN. PICTURES 1 11
IDEN. PICTURES 2 .09
LETTER SETS 1 .22 .15
LETTER SETS 2 -.13

- LINE ESTIMATION 1
LINE ESTIMATION 2 .21 .14 .10
NONSENSE SYL's 1 .08 .13
NONSENSE SYL's 2 .09 .08

R%: .67 .68 .87 T2



