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This study cxemined the validity of a parallel form of the Primary Mental
Atbilities test for use with odulls aged 50 to 90 years. Significant
intraindividual performance gains on the parallel form were observed on
the Verbal and Number sublests, while the effect on Space and Recsoning
sublests was less substcntial. The development of such oge-fair mecsures of
psychometric intelligence and related issues ore discussed within the
context of current developments in research on cging. .

'I.'he controversy over stability of psychometric intelligence across the
life-span has enjoyed considerable attention in recent years (cf.

. Balles & Schaie, 1976; Botwinick, 1977; Horn & Donaldson, 1976).

While efforts to discern the effects of normal aging on intellectual
development have often emphasized the eslablishment of appropriate
rescarch designs (Schaie, 1965, 1979), there are other imporiant
subsidiary issues which require consideration.
) One such issue concerns the appropriateness of the actual test
ms-tf-umem.s emploved in the assessment of older adults’ intellectual
abilities. For example, Marguette (Note 1) indjcated that traditional
ZlSS(!SSIT)L?Dt of spatial abilities in older adults may often be more
appropriately deemed a test of test-taking ability. Schaie (1978, 1979)
and Krauss (Note 2; Krauss, Quavhagen, & Schaie, 1980) have
cchoed the concern that attention be paid to the test format
employed with older adults, lest findings be obscured by the artifact
of "e and cchort-related test-taking behaviors.

The present study bas as ils foundation Schaie’s (1979) longi-

“This rescarch is an extension of a paper presented at the annual meeting of
the Gerontological Society of America, San Diego, California, November, 1980.
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tudinal rescarch on the life-span development of psychomectric
intelligence. The primary assessment tool used in this project has
been Thursione und Thurstone’s (1948) Primary Menial Abilities
test (PMA), Form AM. While standardized on 11- to 17-year-old
students, the "MA hes been shown to be a suificiently difficult test
of menial abilitics in adults of the fifth {o eighth decades (Schaie,
Rosenthal, & Perlman, 1853).

An important, alheit informal, observation of the Schaie group has
been that adults over 70 vears demonstrate considerable difficulty in
using the PMA test Loolklet and accompanving computer-scored
answer sheets. Difficulties in actual test-lzking behavior seemed to
center on the small print size of the materials, unfamiliarity with the
use of computer-scored answer sheets, and decreased efficiency in
response, given the psychomotor and memory requirement of
transfering at{ention from test booklet to answer sheet.

Given the ample evidence for age-related deficits in visual acuity
(see Fozard, Wolf, Bell, McFarland, & Podolsky, 1977 for a review)
and psychomotor performance (Welford, 1958; 1977), one may
hypothesize that such normal age changes greatly affect the
{est-taking behavior of older adults. In addition, older adults—many
of whom have completed their formal education before the advent of

_ standardized {esls—are less likely to be experienced with them. The

present study is thus an initial investigation into the davelopment of
a more ‘“zge-fair” instrument {o assess psychometric intelligence. To
this end, a paralle] form of the PMA was devised, called the Adult
Mental Abilities Test (AMA). While test stimuli were identical in
both forms, the AMA was designed {o eliminale the computer-scored
answer sheet, increase the size of printed materials, and further
enhance test readability via better spatial blocking of the stimulus
ilems themselves.

The present study attempied to isolate test-laking behavior
variables from those cognitive variables which influence measured
mental abilities (cf. Krauss et al.,, 1880). Three specific predictions
were entertained. First, it was hypothesized that scores on the PMA
subtests which involve basic verbal and numerical skills (i.e., the
Verbal-Meaning and Number subtests) would be significantly
enhanced through the administration of the AMA. Second, given the
observations of the Schaie (1979) group, this performance benefit
was hypothesized to be significantly greater for sdults of ages 70 to
80 than these of ages 50-69. Third, with respect to performance on

e 3 . sysg . -
sublests requiring abstract rezsoning and spatial shilities (ie., the.

Space and Reasoning subtests), it was hypothesized that the younger
age group might benefit from the AMA format while the older group,
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experiencing greater difficulty in these novel problem-solving situa-
tions (cf. Schaie, 1979), would not obtain a significant performance
improveiment on the AMA,

METHOD
Experimental Design

A completely crossed, mixed design was employed. The between-
subjects faclors were Order of test presentations (2), Age (2), and
Sex (2). The within-subjects factor was test Form (2).

Subjects

Subjects consisted of 80 volunteer, community-dwelling adults in the
Los Angeles area. They were 50-89 years old and assigned to the two
Order conditions at random. There were 40 subjects in the young-old
group (mean age = 62.6 years, SD = 5.29) and 40 in the old-old
group (mean age = 75.3, SD = 4.48). There were 10 subjects in each
cell of the design. A three-way analysis of variance (ANOVA)
revealed no significant differences in education across Qrder, Sex,
and Age. The mean level of education for these study participants
was 15.45 vears, SD = 5.08.

Because of project funding changes during the years in which the
data were collected, 50% of subjects were paid $7 {or their
participation. This variable was not analyzed in the present study,
given the prior research of Gribbin and Schaie (1976) indicating lack
of performance differences between paid and unpaid study partic-
ipants on the PMA variables.

NMaterials

The PMA and AMA were the tests used in the study. Of the
Thurstones® (1948) five PMA subilosts, Verbal-Meaning, Space,
Reasoning, and Number were administered. The Word-Fluency
subtest was not vsed, since this subtest involves subject generation of
writ{en responses on an answer sheet, a task not involving the issues
addressed by the present study. Exclusion of this subtest did not
affect the order of sublest preseniation, since it is the final subtest
presented in standard PMA administration. PMA instructions were
appropriately altered on the AMA forrm, indicating that subjects were
10 respond directly on the test brochure, crossing out the answers
they wished to change and re-marking preferred answers.

oAl AT A s M g,
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Procedure

Subjects were tested in groups of four {o ten. After a brief
introduction, they were usked to record their dui-'s of hirth and to
indicate the number of years of formeal vdurs‘uon cr>m:=!c—-ed on a
form provided in their file folder of {ost miterials. Testing followed
immediately thercafier. Subjects in Order 1 v.ere prf.-scna(‘d thc AMA
with its appropriate sMorations of the Thurstones’ (1248) PMA
insiroctions. After a 15-minule rest period, {he PMA test form was
S

1 o<
sdministered. The reverse procedure was applied Lo Order 2 subjects.
Total testing time for cach group sveraged 2 hours, 15 minules. The
time limits provided by the Thursiones were r.«)wmd to: Verk:
Mcaning (4 minutes), Space (5 minutes), Reasoning (6 minutes), and
Number (6 minutes).

Results

A summary of the major resulls of the present study is found in
Table 1, which lists means and standeard deviations of scores zeross
age, test form, and subtest.

Sepezrate mal) ses of variance were performed for each of the four
sublests. Since there were only two Jevels of the repeated factor in
the analysis, it was not recessary t‘o apply the Geisser-Greenhouse
correction for helerogeneity of covariance among treatment levels of
the repeated factor (cf. Kirk, 2968).

Verbal-hMeaning

The mzin effect for Forin was significant, F(1,72) = 89.71, p < .001,
with the AMA form’s eliciting performance superior {o the PMA
form, as hypothesized. In addition, the main effect for Age was
significant, F(1,72) = 15.31, p < .001. Subjects in the young-old
condition performed significantly better th a.n those in the old-old
group. Finally, significant Age X Form, F(1,72) = 6.99, p < .01 and
Order X Form, F(1,72) = 5.42, p < .025 mic— actions were obiained.

Smp,e main effects were tested to examine the abeove interaction

Tects more closely, The AMA-PMA difference for the young-old
:vbiects was significant, F(1,39) = 25.75, p<.001 as was the
difference for old-old subjects, F(l,ug)" 61.89, p < .001. Both
voung-old and old-c¢ld groups peformed sign 1f'1c.mt‘3 better on the
AMA Verbal-Meuning sublest. However, ‘e age-fair version of the
PMA 5 crticularly ben cx fited the young-old subjects, who appeared to
have reached ceiling on this subtest,
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TABLE 1 Mean Performance Scores and Standard Deviations for Young-Oid
and 01d-0ld Adulis for Adult Mental Abilities (AMA) and Primary
Nental Abilities (PMA) Tests

AMA PMA
Yourng-old 0Old-old Young-old Old-old
Sublest X s X s» X sD X SD
Verbal 45.2 8.7 399 9.9 389 89 285 131
Space 23.1 145 134 9.3 182 11.0 109 9.2
Reasoning 14.9 6.4 7.7 49 143 6.3 8.1 5.3
Number 30.9 128 288 156 251 116 21.7 129

Similar tests of simple main effects revealed significant form
differences for both Orders 1, F(1,39) = 22.74, p < .001 and 2,
F(1,39) = 69.79, p < .001. The AMA Verbal-Meaning performance
exceeded PMA performance for both orders of presentation, but the
difference was slightly greater when the PMA was presented first.

Number

The 1nain effect for Form wes significant, F(1,72) = 64.94, p < .001.

Liypothesized, the AMA elicited superior performance to that
achieved on the PMA. The prediction that the older group would
benefit more from the AMA Number subtest than the young group
was not confirmed, but a significant Order X Form inieraction
resulted, F(1,72) = 6.09, p < .01.

The form difference was significant for both orders, F(1,39) =
21.19, p<.001 for Order 1, and F(1,39) = 47.94, p < .001 for
Order 2. The Order X Form interaction showed that while the AMA
Number subtest resulted in better performance for both Order 1 and
2 groups, the performance gain was somewhat greater when the AMA
sublest was presentied second.

Space

Significant main effects were observed for Form, F(1,7%) = 30.75,
p <.001, Age, F(1,72) = 14.43, p < .001, and Sex, F(1,72):= 3.717,
p < .05. As predicted, the AMA yiclded better performance than the
PMA. In addition, the younger group performed beticr than the
older group, and males were found to perform better than femzles on
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this subtest. Significant interactions were oblained for Age X Form,
F(1,72) = 4.11, p < .05, OrderX Form, F(1,72) = 43.78, p <.001,
Sex X Form, F(1,72)= 5.99, p<.025, and Order X Age X Form,
F(1,72) = 5.81, p < .025.

In the young-old group, the form difference at Order 1 was not
significant while significant at Order 2, F(1,29) = 59.92, p < .001. In
the old-old group, diffcrences at Order 1 were not significant and
significant at Order 2, F(1,19):= 23.58, p < .001. The Order X
Age X Form intrraction revealed that, contrary to the original
hypothesis of AMA guins by the young-old group only, the AMA
Space subtlest resulted in better performance for hoth age groups
when it was the second test presented. The benefit to the younger
group at Order 2 was, however, nearly twice that of the older group.

Form differences with respect to sex were similarly assessed. The
AMA-PMA difference for females was not significant but significant
for inales, F(1,39)= 16.63, p<.001. The AMA form was of
benefit {o the young-old and old-old males at Order 2.

Reesoning

Contrary to the original prediction, the main effect for Form was
not significant. A significant main effect for Age was obtained,
however, F(1,72) = 29.29, p < .001. The young-0ld group achieved
sceres superior o the old-old groups. Significant interactions
resulled for Order X Form, F(1,72) = 38.02, p < .001, and Sex X
Age X Form, F(1, 72) = 3.20, p < .05. Simple main effects analyses
indicated that form differences were significant for both Order 1,
F(1,39) = 11.23, p<.01 and Order 2, F(1,39) = 22.39, p < .001.
Significantly betier performance was achieved on whatever Reason-
ing subtest (AMA or PMA) was presenied second.

Tesis of simple main effects in the Sex X Age X Form inter-
action showed the form difference to be non-significant for
young-old females, F(1,19)= .07 but significant for young-old
males, F(1,19) = 4.47, p < .05. The differcnce was not significant
for the older females and older males. The younger men did
benefit somewhat by the administration of the' AMA version, while
no other group did so.

DISCUSSION

The results prescnted above indicate that administration of the
AMA version did, as hypothesized, enhance the performance of all
subjects on the Verbal-Meaning and Number subtests. Old-old

P



S. J. FOPKIN ET AL.

obtained for Age X Form,
7(1,72) = 43.78, p < .001,
and Order X Age X Form,

‘erence at Order 1 was not
1,39) = 59.92, p< .001. In
L were not_significant and
, p<.001. The Order X
contrary to the origin
»ld group only, the AMA
ance for both age groups
e benelit 1o the younger
‘ce that of the older group.
ere similarly assessed. The
significant but significant
The AMA form was of
at Order 2.

nain effect for Form was
t for Age was obtained,
young-old group achieved
Significant interactions
02, p<.001, and Sex X
aple main effects analyses
ificant for both Order 1,
(1,59) = 22.39, p < .001.
ved on whatever Reuson-
second.
Sex X Age X Form inter-
be non-significant for
‘gnificant for young-old
sence was not significant
The younger men did
7 the AMA version, while

U administration of the
¢ the performance of all
-nber subtests. 0ld-old

PSYCHOMETRIC INTELLIGENCE 53

subjects benefitted more from the AMA on the Verbal-Nicaning
subtest than did young-old subjects, supporting the original predic-
tions. The differential age benefit was not found, howcver, for the
Number task,

It was further hypothesized that old-old subjects would not
benefit Ly the AMA version on Space and Rensoning tuxks, while
the younger group would do so. On the Space subtest, Loth age
groups bencfilted by the AMA format. The young-old group
appeared to benefit from the AMA form more than {he older
group; however, this difference was observed only when the AMA
was presented second. In addition, the male subjects benefitted
from the AMA Space form while females did not. A similar patiem
wos observed on the Reasoning subtest, where the AMA elicited
significantly greater overall performance only when prasented
second, and then only in males in the young-old age group.

Significant test order by form interactions were observed for all
subtests adminisiered. On the Verbal-Meaning and Numlber sub-
tests, there were slight praclice effects when the AMA was
prozented second, although the AMA form clearly enhanced per-
forimance at both Orders 1 and 2. Performance gains were observed
on the Space subtest only when the AMA was presented second. If
P ‘ice alone were the sole factor contributing to the observed
fu. 1 difference, it should have operated at both Orders 1 and 2.
One may conclude, then, that the AMA form was partly respons-
ible for the significant form difference obtained at Order 2. The
only substantial suggestion of uncontaminated practice efizcts was
observed on the Reasoning subtest, where performance gains were

£}

Sleined regardless of which test form was presented second.

Space, and Rezsoning subtests are difficult to interpret, i
caveats against inferences about age-related decrements in these
abilities (Schaie, 1977, 1979). The {inding that the yvoung-old
group outperfoermed the old-old group on the AMA form of these
subtests suggests that the new parallel form has not comy.en
for all agerclaled difficulties which might influence :est per-
formance. Which variables may have affected the Verkal-Meaning
scores of the older group is unclear; however, the AMA reduced
the age difference observed on PMA performance by absut 50%.
Another finding of interest was the young-old subjects mzy have
reached ceiling on 'the AMA {format. This effect couid have
suppressed the benefits {o be achieved through ihe purz’ 2l form
ard may raise questions about the suitability of this sublesi for use
with adults aged 50 to 69 vcars (Scheie et al., 1633).
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The rescarch of Krauss et al. (1980) on the age-appropriate
assessment of spatial rotation ability provided evidence that poor
memory for actual test stimuli may adversely aifect spatial per-
formance, particularly when computer-scored answer sheels are
employed. Thus, memory might be one factor which influenced
the observed age difference on the Space subtest. Erpirical
‘ . . investigations of the influence of psychomotor speed of response
- : and other veriables hypothesized to be relevant may be indicated.
‘ 1 In conclusion, it appears that the present initial investization of
ihe development of age-fair ussessment instruments was successful
in providing evidence for the utility of such measures’ enhuncing
adult mental performance. It may be feasible to retain within-
subjects designs with the refinement of concentrating on cach iype
of mental ability to be assessed, since the AMA appeared to be of
a differential benefit as a function of the particular ability assessed.
There is a need for additional research which will systematically
define the relevant variables accounting for such observed per-
formance differences.
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