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This study examined those aspects of performance that enhibited change for
eloarly webjects showing reliable age-related decline on the prisery abilities of
spatial orientation or inductive reasoning. Whea ability perforsence of subjects
showing longitudinal age-related deciine are compared with subjscte suhibiting no
dazilne, several alternative hypetheses regarding the aature of decline in total
seore perforssnce can be specified. One hypothesis is thel score decline reflects a
drog In the nuaber of itews attespied, sod thus is releted prissrily to a slowing of
revponse speed (Birren, Woods, & Williaas, 1980), A socond hypothesis ls Chat zcore
dectine i85 due to an increase in wrong responses (Melford, 19770, & third )
hypothasis ie that score decline ig related to increassd cavtiousness, av showa in
the nusber of ositled iteas within the tetel pool of itees atteepled (Botwinick,
§907h. 04 course, score decline say alwe be associated with sy cosbinstion of
those factors.

Bub ijonct . :

fhe subjrcts were participants io a cohorti-seouential Jongibudinal study, who
spre Leated dn 1970 and 1977 on & baclery of pevehomotric ability asasurow {Echate,
L9E3Y.  Subjects were classifiand as having resaiosd stable or baving shown relisble
daciing on one or both of Lhe sbilities bebtwesn 1970 and 1977, Deciine was defined
@%@ acore drop equal to or greater than one standard errer of avesurssent (Bpoce =
6 raw weora points) reasoning = & raw score points). For Bpatial Orieatation, there
were 143 (H=3%, F=74) sabjecis showiag decline and 250 subjects (M=14¥, Fei30)
clagnifind as ressining atable. For Reasoning thers were 77 (He20, Fed9) gubjects
showing decline, and 201 subjects (He92, Fal0M) claseitied as etable. Hean ags af
subjiects in 1979 in the Spatial Qrientation analyses was 62.0 yearss sean anw of
dacliners was 63.1 yearw and scen age of stable subjecis wae 61.5. Mean age o
sudjecke in the Ressoning analyses was 62.3 vears) asar age of docliners was 64.5
years and pean age of slable sub’ects was 61.6 years. The wean age of suhjncté
studied for each ability did net differ. An would be expected, the deciioers weorw
shigniticantly older than the stsdie subjects. -

P o a0 LA @ . : g

Gpatial orientation perdorvance was sssessed by the PHA Bpatial Orientstisn test
tThurskone & Thurstone, 1949}, » sultiple-response ssasure. The subjfect i showm &
aciel line drawing and asked to identify which of & choices shows the sodel drawe in
@ differant spatial orientetion. There are 2 or 3§ correct responses possibis for o
rech tart jtem. Inductive reisoning ability was 2sseesed by the PHA Reasoning test.
The aublects is shomm & series of letters ond sust select the nant isteer pa the :
Berigs from 5 answer choiceu. Four sceres por subject wers derived: Corract (Nuasber
@i currect responses), Yrengs (Hesher of incorrect rosponses), Oeits (Nusbsy 8f
terrect choices not earbed vithin the pool of itees atteapied by the subject?, snd
Aticepts (Total number 5f iloas attampted), The attespis score 19 the sua of the
currect, wrongs, and opits iceres.



FReswuwl te

EPTO-1977 Chamge in coupownent scores, .

I Spatial wrivatation., Gtable and Decline bub jects’ perforsance in 1970 and
1977 was cospared on the four conponent scores for sach ability., Figure ! shows the
nusber of cerract, weong, ounitied, end attespted iteas for Gtable and Decling
subjects do 1970 and 977 for Spatial Orlentation. In 1970 Bacline subjacts
angwered stonificontly sore ltoas torrecily, aade significantly fewer G g
responses, and attewpled signdficantly sore itees than 0id Btable subjects. In 1977
Gtable and Decline gubiects diféered sigrificantly in nusher of corepct FRAEHOABLS
Commigsien arvors, onits and attespts, with Decline subjects shoawed & goarar
parfarssnce on all store conpunents.,

Changes from 1970 Lo 1977 weore also compared within ecach stalus groug. Uer
dacline subjects there waw a significant drap from 1970 to 1977 in carract responsen
ant {tess attempted, and & sigrificent incrmase in wirnng responses. For Stablie
subfects there was 2 signidicant increase in correct responses and a eigotélicant
Grop oin wiong answers and asite. There was not significant change in avaber of [tses
attampied by Stable subjectu.

£ Rpasoning, Htable and Decline subjects wera cospared in 1970 and 1977 for
Hessaning abllity., Figure % shows the nusber of torrect, wrong, oeibtied, sad
atieapted iteas for Btable and Declios subjects ia 1970 sand 1937 for Resssnling. In
1970 Docline subjiects answered ghgniticantly aore iteny correctiy, sade
significantly fawnr wrong rosponsss, and wttomptod significantly mora Itwes than did
Stable wubiecta, In 4977 the picture ig partially reversed. Stable esubjocts made
flgnificantly sere correct responses and attospled sore items. Howavar , there wee
no signidicant difference between Gtable and Decline subjects in the nusbar of wreng
TRSPONKESs,

Changes from (970 ta 1977 more alse taspared within each status growp for
Reasaning perforaance. For Becline subjecte there was a sigelficant decroeve in
torrecty responses and in the aesber of itews attespted. There were ne slonificant
changes &0 any of the score coaponents for the Stabla group. : »

Compenential analysis of drop ik corvect reasponses, .

Yo obtain a clesrer undsrstanding of the relative contribution of Lhe varioug
score cosponentls (Commisnion, aeils, attespis) to decline in corrsct responses, Lhe
propartion of change asscciated with sech score type was computed. For wack
cospanant (rights, wrongs, enits, atteaptel, the 1977 scors sae subbracted ferpp the
19760 score to vield a sean difference scure. To detorsine bhe propertion of change
in rights sttributable to the change in comnissiony, oaits, and atteapis, the asen
difference score for that cosponent frosmicnions, omits, atteepts) wes divided fy
the aean ditdarance score Sor rights.

1. Spatial erientation., The proportion of decrsase in corract respanses for
Beclinare on Spatial Orientation which is atiributadble to thange in wrongs, oeite,
and atleapts is shown in Figure 3. Sevesty-six percent (76.14%) of the change in
nusbar of correct responses is due te 2 decrease in the nusher of itens atteaptod;
21.98% of the change 15 dup to an increase in Wrang rasponses. Sy




£. Beasening. Figure 4 shows the proportion of decrwase in rights for :
Bacliners on Reasening attributable to the various coomnenls. Hinaty-tue parcent
{92.2%) of the charge in correct recponpes i attributed o a osereage in the nusher
of itess attespled. Unly 7.8% of the decline im righta ig atiributable to an
increase in wrong responses,

Hed changs in component scores

Yhe above analyses on decline in correct responiea ere confounded, however,
duw to the significant drop in the nueber of itses :Licepted fres 1970 te 1977. Yo
ereaine net change in accuracy we estisated the aea expected values for corregt
rREponses, wroags, and oaits in 1977 bosed on the Dacliners perdorsence ian 1976,
fo do so, the proportions of atteapted itoms in 1970 atiributed to correct AMBHET S,
wrang responses, and oaite were conputed, and thes: proportions were then applied to
obtain the expectod values of corrects, wrongs, ard omits in 1977, The differonces
between these expected values and the obtained ve ves in 1977 were then cionmputed.
Thwse values reprosent net changes in accuracy abive and beyend those changes which
would be axpected to occur with the drop in atterpted itesy.

he Gpatial weiuntation. The net change in rights, wrongs, and oeits for Btable
and flecline subjects on Spatial Orientation is «bown in Figure 5. For Decliners
there wag a mean decliine in right responses of .78 row score polate and a mean
increas® in wrang responses of 2,24 points. For Stable sub foctes thare was a Bean
inereane in right responses of 2.8 points and @ wean decling in erongs of 90
pointe. ; _

4. Reasoning. Figure & shows the net change in corract responses, wronge, and
ewite for Btable and Decline subjects an fieasuning., For Decline oubjects there i a
nean decrease of 1.85 raw score pointe in Corroct respenses and @ sess inceesss of
1,25 paints in wrong responses. For the Stabie subiects there is & avan incresce of
<31 points In correct responses, and a aean dacresse of . iF points in wrong
respunses.

S oo e oy _

Longitudinal change in the perfornance of subjects ahove Lhe age of 49 an
Spatial Orientation and Inductive Reasuning way swamined fros 1970 te 1977.
Subjects were clessified as having ressined stable or having shown signifizant
decling on each uf the two abilitiss frow 1970 to 1977. The womponants of
perforsance (rights, wrongs, oeits, atteepted itess) showing change for Stakle and
Pecline subjects was examined, The tindings sddress three major guestions regarding
the seture of longitudinal change in porformance on the twe shilities Shudied,

Firgt, what are the cosponents of parfdraancw that change for wtable and
decline oubjects?

Racline subjects on both abilities showsd 2 significant decrpasa in the suaber
af right responses and in the ausber of itoes atteapted. In adédition. Declineg
subjects on Spatial Orientation showed an increase in HEORY ARGWAFS.

Stable subjects on Spatial Orientation showad » significant fncreass in correct
responsas and in atiespted itess and & wignificant decroase in MEORG FREBPONGRR.
Thers was no significant chnange on any of the perforaance cosponsnts for subjects
stable on Reavoning. ;



fecond, to what is the drop in right responses fo the Decline subjecis
attributabie? .

The drop in right responses was priearily dug to 3 cecrease ia the nusber of
iteas sltespted. This wae true for bouth abilities. /e additien, approvisately 221
of the decline in right responses on Spatial Oriente'ion was due to an increase in
WEGNG roSpRIsed.

Third, if the drop in nveber of iteas atteapte: is controlled for, is thers a
decreass in ascuracy of performénce for Decline subjecte? fceuracy is defined an a
drop in correct responses and an increase ia wrong Pasuers.

There is indesd a drop in agcuracy. For bob! abilitiss, there was a nel
decrease in right responses and & et inrcrease io incoarrvert vesponses for Decliing
wubjocta, The decresase in right answers was greoter than the increase in wrong
FRBPONGES, :

in sumsary, auch of the drep in total score for Decline subjocts on both
abilities can be attributed te & significant decrzase in the nusher of itess
attespted. Inductive Reasoning appears to be sosewhat sore aspeeded, since & larger
proportien (91.73%) of change in nuaber of corrgct responses #ad accounted for by 2
trop in the ausber of items attemptind thas occorred on Spetial Orientation. fecitnm
in Spatial Orientation performance is also attributable to an increase in the asusher
of incorrect responses; this was sot found for Weasening. Contrary to what aighi be
hypothesized on the bavis of the castiousness Literature, the nusbar of (teas
skipped does nol account for such of the change in total score. & second sajor
finding t9 that when the decliag in attespted itees is controlied for, the accuracy
of the Decline subjects is shown o decrease from 1970 to 1977, Bubjects answercd
fowar iteas correcily and coeeited aors cosmivsion arrors.
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