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The present study was designed 1o test the hypothesis that there is a differential deficit in the ability to encode contextual
informittion with increasing sge, Young, middle-aged. and elderly adulis were shown target words in various quadrants of a
computer sereen {contexts) and were told (o either (a) remember the words and their locations. (b) remember the words, or (¢)
tett whether the words referred to something that was alive or not. Following presentation of the words, subjects were given a
recogaition test for the words and were asked to identify the quadrant in which cach word had been presented. If older adulis
have a contextual encoding deficit, then an interaction between age and instruction cordition would be expected in memory for
quadrants. Older aduits would be expected to perform better relative to younger adults when the locations were target
informattion (intentionally learned) than when they were contextual (not intentionally learned). Since such an interaction was
not obtained, the results provide no support for the hypothesis that the elderly have an encoding deficit that is specific to

contextual information.

Ruscarch has rather consistently revealed age differ-
enees in adult memory, with older adults generaily
performing less well than younger adults (e.g., Kausler,
983 Pertmutter & Mitchell, 1982). It has been hypoth-
esized that age deficits in memory may resuit, at least in
part, Irom a failure of the elderly to encode information
about the context i which target information is learned
(e.g.. Craik. 1983; Light & Singh, 1987; Mclatyre &
Craik, 1987, Rabinowitz, Craik, & Ackerman, 1982
Simon, 1979). The purpose of the present study was o
test the hypothesis that older adults are less hkely to
encode contextual information than younger individu-
als, The dimension of contextual information selected
for investigation in the present study was spatial loca-
tion. The question of whether there are age differences
in the encoding of spatial location is a particularly
interesting one from a theoretical perspective. Those
who believe there is an age-related deficit in contextual
cncoding would predict that older adults would encode

“epatial location relatively less well than vounger aduits

when {tis contextual as opposed to target information,
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Others (e.g., Hasher & Zacks, 1979) believe that spatial
location is automatically encoded and. hypothesize that
age differences should not exist in the encoding of
spatial location whether it be target or contextual.

The results of a number of studies of aging and
automaticity are relevant to the issue of age ditferences
in the encoding of spatial location as a contextual
variable (Light & Zelinski, 1983; Park. Puglisi. & Lutz,
1982; Park; Puglisi, & Sovacool. 1983. Puglisi. Park,
Smith, & Hili, 1985). The subjects in these studics were
assigned to either an instructional condition in which
they were told to remember only the stimulus items {e.g.,
objects, words or pictures) or a condition in which they
were told to remember both the items and their loca-
tions. After the stimulus items were presented, the
subjects were tested for their memory of both the
stimulus items and their locations. The measure of
nemory for spatial location emploved in these studies
was the proportion of correctly recognized items that
were also located correctly.

Ifolder aduits have a contextua! encoding deticit, then
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one would expect them to exhibit a greater deficit,
relative to younger adults, in memory for spatial location
when told to remember only the stimulus items as
opposed to the items and their locations. This type of
interaction was not found in any of the relevant studies.
In three of the studies (Light & Zelinski, 1983; Park,
Puglisi & Sovacool, 1983; Puglisi, Park, Smith, & Hill,
1985) the interaction between instruction condition and
age was not significant. In the fourth (Park, Puglisi, &
Lutz, 1982), the interaction was significant but the
results were in the opposite direction of what would be
predicted. That is, when told to learn only the stimulus
items, there were no age differences in the proportion of
spatial locations correctly identified; however, when
instructed to remember both the stimulus items and
their locations, older adults remembered a smailer
proportion of spatial locations than younger aduits.
Further, Light and Zelinski (1983) analyzed the total
number of correct locations independent of the number
of correct item recognitions, Again, no interaction
between age aad instruction condition was obtained.
Taken together, the results of these studies provide no
support for an age-related deficit in contextual encod-
ing.

Further, none of these four studies provide support
for the view that spatial location is automatically en-
coded. Hasher and Zacks (1979} specified that memory
for automatically encoded information {(a) should not be
facilitated by instructions to learn the information and
() should not vary as a function of age. In all four of the
above studies, both instructional effects and age differ-
ences were obtained.

In the present study an automaticity paradigm was
cmployed to investigate age differences in contextual
encoding, However, the present study differed from the
previous studies in at least three ways. First, in addition
to the two instruction conditions that have typically been
used, a “truc incidental” condition such as that origi-
nally used by Mandler. Seegmiller, and Day (1977} was
employed. In a true-incidental instructional condition.
the subjects are instructed to process the stimulus items
in a manner that does not require that they try to
remember the items. The purpose of including such a
condition is to determine whether instructions o learn
the stimulus items causes subjects to encode spatial
location to a greater extent than they would il not told o
trv to remember the items.

Second. in addition to asking the subjects o speciiy
the Tocations in which the correctly recognized stimulus
fems had appeared. s has been done in provioss
rosereh, the suhjects in the prosent study were gk
caked 1o spodifv the focations of the stimulus ftems th
oore not copreethy recepnized. This was dons o duter
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tended to assess the likelihood that they might have
intentionaily tried either to learn the locations or to use
the locations to help learn the stimulus words. In earlier
studies (e.g., Light & Zelinski, 1983; Park, Puglisi &
Lutz, 1983; Park, Puglisi & Sovacool, 1983; Park, Puglisi,
Smith & Hill, 1985) above-chance memory for Jocation
has been obtained even when subjects were not in-
structed to remember location. The questions were
asked to determine whether above-chance memory for
location would be obtained even after the subjects who
intentionally tried to learn the locations were eliminated
from the analysis.

Method
Subjects

The subjects were 27 men and 27 women from each of
the following age groups: young adults {ages 18 to 30,
M = 23), middle-aged aduits (ages 40 to 35, M = 47),
and elderly adults {ages 65 to 80, M = 71), Half of the
young adults were students in an introductory psychol-
ogy course, who received course credit for participating
in the study. All of the other subjects were solicited
through various community organizations, employment
services. and local advertising; they were each paid $5.00
for their participation.

The subjects were predominately white, middle-class
individuals. The average number of years of cducation
reported by young, middle-aged, and ciderly aduits was
13,96, $4.24, and 14.07, respectively. There were no
significant age or sex differences in education,

Design

The design was a 3 (Age) x 2 (Sex) x 3 (Instruction
Condition) factorial. Nine men and nine women [rom

each age group were randomly assigned to cach of the

following three instructional conditions: (a) Item-and-
Location. in which subjects were instructed to remember
both the words and their locations on the computer
monitor; (b} Item-Only, in which subjects were in-
structed to remember only the words: and (¢) True-
Incidental, in which subjects were asked to judge whether
ezch word shown referred to something that was alive.

Muaterials

An [BM 5150 PC with a color monitor was used (o
present the instructions and stimuli The computer
Kuvboard was uscd to record the subjects’ responses. A
cardboard cover with openings o eXpose Ccortiin xeys
was rhuced over the kevboard. One opening expuosed vo
keve—one labelfed “YES™ and one abeiled "NO e
other apening exposed four keys labelled “17 =27 737
and AT

The stimulus words were TO9 pounss four oosaven
fetters o deneth, Bach word was reied s having o
frogquenay of ot feast 30 e miltion by Thorsdine and
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Lorge (1944) and of at least 40 per million by Kucera
and Francis (1967). In addition, each word was one that
had been rated for concreteness, imagery, and meaning-
fulness by Paivio, Yuille, and Madigan (1968). Thirteen
of the words were randomly selected to serve as “buffers”
(five to control for primacy and eight to control for
recency effects). The remaining words were randomly
assigned to two lists: 48 target words and 48 lure words.
Analyses of the target and lure lists revealed no signifi-
cant differences between the tweo lists in word length,
frequency, concreteness, imagery, or meaningfulness.

Frocedure

Subjects were tested individually in a location free
from auditory and visual distractions. All subjects were
toid “You will see a number of words presented in
various places on the computer screen.” Subjects in the
Item-and-Location condition were also told, “We want
vou to remember these words and where on the screen
you see them. After this you wiil be tested on the words
and their locations to see how many you remember.”
Subjects in the Item-Only condition were told, “We
want you to remember these words. After this you will be
tested on the words to see how many you remember.
Subjects in the True-Incidental condition were told,
“We want you to decide if each word given refers to
something that is alive or is not alive, If the word refers
to something alive then press the Yes key. If the word
refers to something that is not alive then press the No
key”

After presentation of the instructions, three sample
words were presented to illustrate the manner and
speed of presentation. The target words were then
presented. one at a time, for four seconds each, with a
3-sccond interval between each word, During the inter-
val between target presentations, the subjects in the
Item-and-Location and ftem-Oniy conditions were shown
a line of twenty-four asterisks. while the subjects in the
True-Incidental condition were presented with the ques-
tion, “Is this alive? Yes or No.” in the center of the
computer monitor. All subjects received the same target
words in the same randomized presentation order. Each
target word appeared in one of the four quadrants on
the computer monitor. The words were randomly as-
signed o quadrants with the restriction that an equal
number of words appeared in each of the four quadrants
and that the same guadrant cccurred no more than Gwice
urarow,

FoHowing the study phase the subju,{s were tested for
their memory of both the words and the locations in
which the words were presented, They were asked
decide it cach word presented had been shown before
and 1o indicate cach decision by ru,\\m" vither the Yes
ar o teten, They were nstructed Lo guess if they were

saatre o the apswer. The subleots woere abso told that

Ccnen of the words that und been presented before
ghd by asked to indicaie the guadant in which
W had beon siowan They were told that they
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would be asked to indicate their responses by using the
four numbered keys on the keyboard. Again, the sub-
jects were told to guess when uncertain of the quadrant
in which a word had been presented.

The test words were then presented, one at a time, in
the center of the computer monitor. The order of
presentation was randomly determined, with the restric-
tion that no more than four target or lure words
occurred sequentially. All subjects received the same
presentation order for these words. Underneath each
word presented on the computer monitor was the
question: “Was this word presented before? Yesor No.”
Afier the subjects pressed the Yes or No response key,
the subjects were given feedback in the center of the
screen. After each lure word the feedback was either:
{a) “Correct. The last word was a new word™ or (b)
“Incorrect. The last word was a new word.” Following
presentation of each target word, the compuier dis-
plaved a frame with four numbered guadrants. The
feedback for the subject’s response to the target word
was given in the center of this frame. The subject was
told either “Correct. Which quadrant was it presented
in?" or “Incorrect. This word was shown before. Which
guadrant do you think it was presented in?" The
subjects indicated their choice of word location by
pressing the one of the four keys [abelted *'1," =27 3,
and “4" that corresponded with the number of the

quadrant in which they thought the word had appeared.

No feedback was given on guadrant selection.
Results

Separate analyses were performed on cach of the
following dependent variables: (a) the d' scores for word
recognition, (b} the total number of correctly identified
target words (hits), (¢} the total number of false alarms,
(d) the proportion of correctly identificd quadrants. and
(e) the proportion of correctly recognized targel words
that were also correctly located. Tukey's Honestly Signil-
icant Difference test was used for all post hoc analyses;
effects with p < .05 were considered to be significant.

Word Recognition

Separate 3 (Instruction Condition) x 3 (Age) X 2
{Sex) factorial ANOVAs were performed on  scores.
hits. and false alarms, The means and standard devia-
tions for these scores are shown in Table |

The analysis of the 4’ scores for word recognition
revealed significant main effects for Age, £ {114} =
1240, p < 01 Sex, F (L) = 5100 p < 03 and
Instruction Condition, £ {2.144) = 1056, p = .01,
Young aduits (M = 2.37) had significanily
seores than cither middic-aged (M = 164} «
adulis (W = 1.38). Women (.\i = U0V had siuem
higher o scores than men (M = 1401 Fim
given the True-Incidentad instructions (1 ==
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TABLE 1
Average Scores for Word Recognition
Instructional Condition
Item-and-Location Item-Only True-Incidental

Group M SD M 5) M SD
d’ Scores

Young 1.76 1.35 2.26 1.68 3.10 1.79

Middle-age 1.37 0.49 1.56 0.75 1.98 0.64

Elderly 1.14 0.68 1.08 0.56 1.92 0.78
Hits

Young 32.22 7.37 35.61 5.91 39.56 3.81

Middle-age 30.39 . 34,83 6.40 37.28 6.27

Elderly _ 31.72 6.16 32.33 6.08 35.61 7.60
Faise Alarms

Young 8.94 3.81 6.83 5.49 3.72 3.46

Middle-age 8.94 6.92 9.89 5.88 6.94 4.57

Elderly 13.61 9.34 12.11 6.13 7.94 G.14

Htem-and-Location (M = 1.42) or the Hem-Only (M =

In the analysis of the proportion of correctly identified

1.64) instructions,

In the analysis of hits, the only significant cffect was a
main Lf’fcct for Instruction Condition, F (2,144) = 11.87,
p < 0L Target recognition was better in the True-
Incédcnml condition (M = 37.48) than in either the
Item-Only (M = 34.26) or the Item-and-Location (M =
31.44) conditions.

I the analvsis of falsc alarms, main effects for Age, F
{2.144) = 635, p <01, Sex. FF (1,144) = 6.22. p < .01,
and Instruction Condition. F (2,144) = 584, p < .0},
were obtained. Post hoc analyses revealed that young
adults (M =.6.50) made fewer false alarms than elderly
adults (M = 11.22). The middle-aged group (M = 8.59)
fell between and did not differ significantly from the
other two groups. Men (M = 10.12) made more false
alarms than women (M = 7.42). And subjects in the
True-Incidental instructional condition made fewer false
alarms {M = 6.20) than those in either the Item-Only
(M = 961} or the Item-and-Location (M = 10.50)
Sroups.

Cuicdrant Placement

separate 3 {Instruction Condition) X 3 (Age) % 2
{(Sovy factorid ANOVAs were performed on (a) the
presortion of quadrnts correedy identilied. (lw) the
precortion of correctly recognized targel words that
wene abwo ddentified as appearing in the correct -

rant il (o the proportion of incorrectly recugnized
taiet wnrds H-l wore identHied as appearing in thy
eo fran 1 lu menns and standayd Jovintions
for those trc variaoles are shown in Table 2

quadrants, significant effects were obtained for Age,
F {2,144y = 2202, p < 01, Sex, F (1,144) = 780.p <
01, and Instruction Condition, F{2,144) = 4.85,p < 1L
Young subjects (M = (0.42) correctly identificd more
guadrants than cither middle-aged (M = 0.33), or
elderly subjects (M = 0.30), and women (M = (.37)
identificd more quadrants than men {M = 0.32). Finally,
subjects given the Item-and-Location instructions were
better able to ideatify quadrants (M = 0.39) than were
those given the True-Incidenial instructions (M = 0.33).
The Item-Only instruction group (M = (.34} fell be-
tween the other two groups. but was not significantiy
different from either.

In the analysis of the proportion of correctly recog-
nized target words that were identified as appearing in
the correct quadrant, significant effects were found for
Age, F{2,144) = 22330, p < .01; Sex, F (1.144) = 7.04
p < .01; and Instruction Condition. F {2,144) = Y.63.
p < .01 Youngadults (M = 48) correctly identified the
quadrants for a larger proportion of the correctiv recog-
nized target words than either middle-aged (M = 36} or
clderly (M = 31) adults, Women (M = 41) correctly
identified a larger proportion of quadrants than men
(M = 306). Subjects given the ltem-and-Location instruc-
tons (M = 4] correctly identificd a larger proportion
of guadrants than subjects given cither the Tem- Oniy
(M o= 37) or the IJUL, Incidental{ M = 34} instructiyg

in the analysis of the proportion ol incorrecthy
fied target words that were identified as appearing
m} rect guadrant. no significant effects were obtained

In addition 1w the ANOVAs, Chi- sguare -i\\\
wer abvo used fo compure the numbers of correct spuil
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TABLE 2
Average Scores for Quadrant Identification
Instructional Condition
Item-and-Location Item-Only True-Incidental
Group M SD M SD M SD
Proportion of Correctly
Identified Quadrants
Young 0.49 0.17 (.39 0.12 (.38 0.11
Middle-age 0.36 0.08 0.33 0.10 (.31 0.08
Elderly 0.31 0.09 0.30 0.0 0.29 0.07
Proportion of Correct Target Words
That Were Correctly Located
Young 0,75 0.23 0.53 0.15 (.46 0.11
Middle-age 0.58 G.15 0.47 0.15 0.41 0.14
Elderly 0.47 0.14 0.46 0.19 0.40 0.12-
Proportion of Incorrect Target Words
That Were Correctly Located -
Young 0.30 0.1 0.21 0.15 0.23 0.17
Middle-age 0.26 0.12 0.29 ¢.09 0.23 0.15
Elderly 0.27 0.13 0.24 0.12 0.30 0.19

locations with the number that would be expected on the
basis of chance alone. The Chi-square analyses were
performed separately for each age/instruction group on
the following variables: (a) the total number of correct
quadrants, {b) the number of correct quadrants for the
correctly recognized target words, and (¢) the number of

correct quadrants for incorrectly recognized target words.
The results of these analyses are presented in Table 3,
The analyses of both the total number of correct
guadrants and the number of correct quadrants for
correct target words indicated significantly above-
chance performance in all three age groups in both

TABLE 3
Chi-Square Values for Tests of Above-Chance Quadrant Recall

Instructional Condition

Group Item-and-Location Item-Only True-Incidental
Total Number of Correct Quadrants
Young 302.16%** 123.08*** 104.33%%*
Middle-age 62.25%** 53.58%%* 33.50%*
Elderly 37.67** 31.42¢% 20.25
Number of Correct Quadrants
for Correct Target Words
Young 368, 37%x% 162.04%%* 118, 16%*+*
Middle-age G2 57%%* 60.94%#* 37.61%*
Elderly 51.02%%* 41.61%*% 14.23
Number of Correct Quadrants
‘or Incorrect Target Words
Young 22.64 13.36 12,95
14.22 7.50 13.24
.12 14,56 13,63

T € 0 < 00 e €001,
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istruction conditions with only one exception; only the
eiderly adults in the True-Incidental condition failed to
achieve above-chance memory for spatial location. How-
ever, above-chance spatial location was not obtained in
any of the analyses of the number of correct guadrants
for unrecognized target words.

Debriefing Questions

To determine whether the subjects in the Item-Only
condition may have intentionally learned locations even
though they were not instructed to do so, two questions
were asked. First, the subjects in the Item-Only condi-
tion were asked if they had made an attempt to use the
locations to try to learn the words. Ejeven percent of the
subjects indicated that they used location to learn words,
24 percent indicated they used location to only a limited
extent, and 65 percent indicated they did not use
location at all. Second, the subjects in the Item-Only
condition were asked if, during the study phase, they
thought that they might be asked o recall the locations
of the words. Eleven percent of the subjects indicated
that they thought they might be asked to recali location,
six percent indicated that “at first” they thought they
might be asked to recall location, and 83 percent
indicated they did not think they would be asked to
recall location.

In order to determine whether the above-chance
levels of quadrant placement obtained when subjects
were not instructed to remember location occurred only
in subjects who reported either (a) using location to help
(hem learn the words or (b) thinking they might be asked
o recall location, the Chi-square analyses mentioned
previously were performed again on the data in the
ltem-Only condition without any of the subjects who
responded affirmatively to either of these questions. The
cosults were identical to those obtained with the Chi-
square analyses performed on the complete set of data,
Above-chance performance was obtained in all three
age groups in the analyses of both the total number of
correct quadrants and the number of correct quadrants
for the correct target words but notin the analysis of the
number of correct quadrants for the incorrect words.
Thus, even the subjects who do not report either trying
to use location to learn the words or thinking they might
he asked to recall location exhibit above-chance levels of
guadrant placement.

Discussion

The purpose of the present study was 1o test the
hypothesis that elduerly aduits have a greater delicit in
memory for contextual informuaton than for farget
Duormmtion, 10 they do have such a ditferential detici,
S interaction Beteon age and instrction condition

anndvsis of botl the propordon

af rnelrants it veer correctly ddentificd and the

.
pected it
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correcely located. That is, elderly adults would be
expected to remember the word locations better, rela-
tive to younger adults, when instructed to remember
both the words and locations than when instructed to
remember only the words. As was expected on the basis
of previous research, there was a decline with age in
memory for both the words and their locations. How-
ever, the interaction between age and instruction condi-
tion was not significant in the analysis of either of the
measures of memory for spatial location. Therefore, the
results of the present study provide no support for the
hypothesis of a differential deficit in contextual encod-
ing. These results are consistent with the findings of
previous studies (e.g. Light & Zelinski, 1983; Park,
Puglisi, & Lutz, 1982; Park, Puglisi, & Sovacool, 1983;
Puglisi, Park, Smith, & Hill, 1985). However, these
earlier studies did not include a true incidental condi-
tion.

A True-Incidental condition was included in the
present study to determine whether instructions to learn
the stimulus items cause subjects to encode spatial
location to a greater extént than they would if not
instructed to remember the items. Although more guad-
rants were correctly identified in the Item-Only condi-
tion than in the True-Incidental condition, there was not
a significant difference between the two conditions in
the analyses of either the proportion of correctly recog-
nized quadrants or the proportion of correct words that
were correctly located. Thus, the resuits of the present
study do not indicate that more spatial encoding occurs
wlhen subjects attempt to learn target information than
when they ¢o not.

It is interesting that word recognition performance
was better in the True-Incidental condition than in the
two intentional conditions. Although this finding seems
counter-intuitive, similar resuits have been obtained by
other investigators who used incidental tasks that re-
quire semantic processing of target words (e.g., Eagle &
eiter, 1964; Eagle & Mulliken, 1974; Rabinowitz,
Ackerman, Craik & Hinchiey, 1982, as cited in Craik and
Bvrd. 1982). However, whiie a nember of researchers
have found better performance with incidental instruc-
tions. others have found no difference in the perfor-
mance of subjects given incidental and intentional in-
structions (e.g.. Hyde & Jenkins, 1973; Walsh & Jenkins,
1973). So, it appears as if incidental 1asks that require
semantic processing tend to produce memary that is
either equal to or, in some cases, betler than that
ohiained with intentional learning. In those cases in
which incidental instructions produce better memaory
than intentional instructions, it may be because subjects
4 the intentional condition do not process the stimull
semanticadly (which fucilitates memory) or do not pro-
coxs them as extensively us subjects in the incidental
condition.

The resuits of the present study are also relevant Lo
the question of whether spatial location is automatcaliy
crcoded. I Jocation i automatically eneoded then
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instructions to learn spatial location should not have an
effect on memory. Since subjects exhibited better mem-
ory for spatial location in the Item-and-Location condi-
tion than in the other two conditions, it is clear that
spatial location can be, at least in part, effortfuily (as
opposed to automatically) encoded. These results are
consistent with the results of other studies on aging and
automaticity in indicating that spatial location is effort-
fully encoded (Light & Zelinski, 1983; Naveh-Benjamin,
1987, Park, Puglisi & Lutz, 1982; Park, Puglisi &
Sovacool, 1983; Puglisi, Park, Smith & Hili, 1985). While
it appears that memory for spatial location can be
enhanced through effortful enceding, it also appears
that some spatial encoding may occur automatically.
Since Chi-square analyses indicated above-chance levels
of quadrant placement in the two conditions in which
the subjects were not instructed to remember location. it
appears as if some memory for spatial location occurs
automatically in all three age groups. (See also Light &
Zelinski. 1983; Park, Puglisi & Lutz, 1982; Park, Puglisi
& Sovacool, 1983; Park, Puglisi, Smith & Hill, 1985 for
similar findings.) This is particularly true since above-
chance levels of quadrant placement were obtained even
when those subjects who reported that they either used
spatial location to learn the words or thought they might
be asked to recall location were eliminated from the
analyses.

It is unclear how such partial automaticity might
occur, Naveh-Benjamin (1987) has suggested that auto-
matic and effortful encoding may lic on a continuum and
that spatial encoding may fail somewhere between the
extremes of automatic and effortful processing. He also
has suggested that some of the processes involved in
memory for spatial jocation may be automatic while
other may not. Further research will be needed to clarify
the cxtent to which spatial location is automatically
encoded. However, since above-chance quadrant piace-
ment was not obtained in any of the analyses of the
number of correct quadrants for incorrect target words.
it is clear that the partial encoding of spatial location
that occurs when words are encoded sufficiently to be
recognized does not occur when the words are not
encoded to that degree. This suggests that the partiai
encoding of spatial location that occurs when subjects
are not instrucied to learn location does not occur when
the word is merely perceived, but rather occurs at a later
stage when the word is processed to the extent that it can
be recegnized,

Some proponents of the view that spatial location is
automutically encoded have suggested that memory for
spatiz] ecation should not change as a function of age
{e.g. Husher & Zacks, 1979). The significant muin

eficcts Sy age obtained in the analvses of the quadrant
menton variables in the present study clearly fndicate
that .oy for spatial Jocation declines with age. This
el o s been obtained inother studies of aging as il
(e, bt & Zolinskic 19830 Park, Pughisi & Lutz, 1952

Puri naling & Sovacool, 1983 Puglist, Park, Smth &
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Hiil, 1985). However, from a logical standpoint there is
no need to postulate that automatic processes would be
unaffected by age. Indeed, since automaticity may be
acquired with practice (e.g., Neves & Anderson, 1981,
Hasher & Zacks, 1979; Schneider & Shiffrin, 1977,
Shiffrin & Schneider, 1977, Spelke, Hirst, & Neisser,
1976), it would seem reasonable to expect changes with
age. At this point, it would seem reasonable to limit the
definition of automatic processes to those that occur
independently of conscious intention and consume no
attentional resources. Whether there are age effects in
automatic processing would then simply become an
empirical question rather than a theoretical assumption.
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