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was adninistered (see Figure 1).

The Ohject Hotation test was constructed as an alternative and presumbly
rore meaningful form of the PMA Space test. Line drawn familiar oblects rather
than abstract figures are used as stimuli. Objects were selected for inclusion
in the test 1f they were frequently named, meaningful and easily identifiable
socmosmwa objects. The 20-item ORI was construcied so that the rotated matched
or reflected camarison of the objects in each row correspond to the rotated
figures ol the traditional ES Space test.

For Lhe Word Series test, the months of the year and days of the weck
were chesen as verbal stimuli., ‘These words represent familiar overlearned
verbal relationships which have smaller range than the 26 letter alphabet,
andd therefore were assumed to be easier to conceptinally manipulate, The
repetition pattern for each item of the traditional reasoning test was
natntained in the new Word Series test.

The spatial tesls were aiways adninlstered pricr to the reasoning tests.
Within this fixed order, two orders were used for the adninistration of the
conventional and fumiliar test forms. In order 1, the AMA sublests preceded
the new, ccologically valld tests., 1o order 2, the reverse was true.  Fach
subject was adninistered all four subtests under one order, cither all in ordeyr
1, or all in ordor 2.

RESULTS

Data for space and reasoning perfommance were analyzed separately.
A2x3x2x2 {order x nge group x sex x test) factorinl analysis of
variance model was used for both qnalyses. Repeated measures wore made on
the test factor,

Space.  The spatial datn yielded nain effects for age, sex nnd test.
Newman-Keals post-hoc coaparisons (Kirk, 1968; Winer, 1971) indicated that

all three age groups perfomed signiflcantly diffefent fron one another with

highest performunce in the young group and poorest in the old-old group,
Females scored significantly higher than males, and the new test for space,
the ORT, yielded higher performance across age groups, Means and standartds
deviations for these variables appear in Tables 1, 2, and 3 respectively.

Several significant interactions were also found, however, and thus, some
gualifications regarding these main effects ave in order. Tirst, an order x
age group interaction was found (see Figure 2)}. Newmn-Keuls muitiple compar-
isons made for simple main effects for age group at ench tevel of order sub—
stantiated the performonce differences belween all three age groups at
order 2 (ORT ndninistered first) only. At order 1 (AMA adeinistered flrst),
these Iindings changed slightly since significant differences were found only
between young and old-old, and the young and young-old groups. The gifference
between the old-old and young-0ld groups diminished at this Tevel of order due
primarily to the relatively smller performuice difference in the two orders
for the old-old. group. Newnun-Keuls tosts for simple muin effects Tor order
ab cuch age group were not significant but both young-oltd and FOULE {rrups
performed somewhat hiigher in order 2.

A sipgnilicant interaction was also found for test x order (siee Figure 3).
Newmn-Keuls conparisons for simple main effects for test revealed sipnificant
differences betwoen the two tests at boib orders, with the OUT advanlage doubling
at order 1. Simple main effects for order revealed n siguificant order coffect for
traditional ¥i test. Scores were higher for order 2, i.e.. when the traditional
test is adninistered second, suggesting a practice or training effect on the
alternate formi. ‘Mhere were no significant effects for ordor on the O, althoush
the sume patiern Ex::.qea.. that is, ORT scores were higher when it was presentod
sccond also,

Finnlly, a signilicnant test by ape intoraction ohlalned (see Table 4 ot

Figure 1), Conparlsons for sinple maln offecls for test at all o prvagy Jovels



yiclded significant differences Em:.u the new ORT yiclding higher scores,
Simple malp effect canparisons lor age group yielded a similar pattern of sig-
nigicant differences ab test 2 (ORT). YFor the AMA test, however, only differ-
ences beiween young and old-cld, and young and young—old groups were signifi-
cant, Again, ihis lack of significant difference between ald-old and young-
old groups appears to be due to the smaller performonce differentinl between
the IR and the ORF found in the old~old relative to the other age groups.

Reasoning. Significant main effects for age group were reveunled for

reasoning performunce. As was the ease for space, Newmn-Keuls camparisons
revealed significant diffevences between all age groups, with the younger
groups scoring propressively higher than the older groups, Means and standard
deviations can be found in Table 5.

Two significant interactions were also found for reasoning. First, a
test x order interaction was found (see Flgure 5). Newnan-Kenls comparisons
for sinple main effects for order revealed a significant difference on the
new W3 test, with betler performance for order 1, i.e., whep the WS is pre-
sented second.  The same pattern of results, although nonslgnificant, was seen
for the traditional LS test, perfomance was higher when the 1S test was pre-
sented second, in order 2. ‘fhere were no significant simple main effects for
Lest al either level of order.

Lastly, the reasoning data also yielded a significant test x age interac-
Lion (see Table 6 and Figure G). Comparisons for simple main effects for ape
group found all age groups Lo be significantly different for bolh tests, with
younger groups scoring progresslvely botter,  No significont shple main effects
for test oblalned. IHowevoer, in contrast to the two older groups, thoe youngest
group scored slightly higher, althougl not significantly, on the tradition AMA

test.

DISCUSSION
‘The test by age group interactions found in the present study were

counter to what had been predicted. For space, simple main effects for test

were significant at all three age levels. Significant differcnces betwecn

all three age groups were also found on the ORT, that is, euch age group
performed significantly better on the new ORT relative to the FR. This
Iinding supgests that the ORT facllitates performunce across ae groups, and
therefore, is probably an easier test than the traditional FR. Thus in this
instance, the manipulation of stimilus meaningfulness probably resulted in
manipulating the difficulty level as well. Morcover, the fact that the
perfommance of both the young and young-old groups increased on the OtF
relatively preater than did that of the old-old group suggests perhaps that
this Jatter group is less susceptible to stimilus manipulation,

For reasoning, the test x age group interaction obtained a different
profile to that of spuce. HNo significant performance dif ferences on the
two test forms were found, although the young group performed botier on Lhe
Lraditional form, whereas the two older groups performed about the same on both
foms.

The present results are provocative in that attonpts to muke tosts more
meaningful apparently is not as simple s subslituting fumiliar itoms for
abstract ones, In the case of space, it appears that increasing the meaning—
fulness nlso resulted in an easier test (see Botwinick, 1978). ior reasoning,
presumbly, preater meaningfulness was not attained by the substitution of
ronths and days of the week, Or 1f it was, it did nob aflect perlfomince.

The problon romtins An:ma. of finding a way in which to make conventional
tests more representalive of everyday reasoning and spatial bebavior while
at the same time cupturing the exact same level of ability measured by
traditionnl tests. No small feat —— bopefully, the present resoarch will

stimulate further rescarch almed at Lhis challenge.
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Table 1. Meuns and Standard Deviations for Age Group on Spalial Tesls#

Age Group

014014 Young-0td Young
18,65 25.01 36.23
(9.62) {11.10)%* (10.80)

*Total possible score = 54

*rgtandard Deviations are beneath means

Table 2. Means and Standard Deviations for Sex on Spatial Tests

Sex
Male Fenle
20.67 o 23.61
(10.67)* (10.33)

*Standard Deviations are beneath means



Table 3. Means and Standard Deviations for Test Form on Spatial Tests
Table 5. Means and Standard Deviatleons for Age Group on Reasoning Tesis*

Test  Form

Figure Rotation Objeet Rotation Age Group
19.76 27.99 01d-01d Young-01d Young
(11.66)* (13.61)
8.68 13.40 19.98
(4.76) (5.60)** (5.59)

*Standard Deviatlions are beneath means
¥lotal possible score = 30

*¥Standard Deviations are beneath means

Talille 4. Means and Standard Deviations for Age Group x Teost Interaction
for Space

Table 6. Means and Standard Devintions Tor Age Group x Test Inferaction

Tor Rensoning
Age Group
Test Form O1d-01d Young-0l1d Young Age Group
Test Form 014-01d Young-0td Young
Figure Notation 156,66 19.86 31.21 i
. - . . letier Series 8.36 12.8

(8.51) % (10.53) (11.17) (4.85)* Mwﬂmu m.mmv

Object Rotation 21.61 30,16 41.27
e * Word Series a5
(10.70) (11.67) (10.42) %”mmv Mmmwv Mmmwv

*Standard Deviations are beneath means
1Standard Deviations are beneath menns
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