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Abstract
The present experiment investigated the performance of 64 older and
younger participants on a direct (free recall) and indirect (word stem
completion) test of memory. It was hypothesized that older participants
would not perform as well as younger participants on the free recall task but
would perform similarly to their younger counterparts on the stem
completion task. The results supported the hypothesis; younger participants
performed significantly better than older participants on the free recall task,
whereas no significant difference was found between the two age groups on
the stem completion task. These results are discussed in terms of their

implications for current theories of memory.
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The Effect of Aging on Memory

A common complaint among elderly adults is that they do not
remember as well as they did when they were younger. This complaint has
led to a great deal of research investigating age-related differences in
memory performance. Many of these studies have compared young and
elderly adults on direct and indirect tests of memory. The findings of such
studies typically demonstrate that older adults perform at a comparable
level to their younger counterparts on indirect tests but perform at a lower
level than younger participants on direct tests (e.g., Gordon & Clark, 1974;
Maylor, 1990; Rabinowitz & Ackerman, 1982).

Most studies investigating memory in the elderly have used tests that
assess episodic memory abilities. Episodic memory is memory for
personally experienced events as they occur in a particular temporal/spatial
context (Tulving, 1985). Examples of episodic memory tests include direct
tests such as recognition and recall. These tests require a participant to
consciously recollect a previous episode. Previous studies comparing
episodic memory abilities in younger and older adults have typically
demonstrated that older individuals do not perform as well as their younger
counterparts, particularly on tests involving the free recall of information
(Rabinowitz & Ackerman, 1982). There is a plethora of research exploring
this discrepancy. For example, Gordon and Clark (1974) found that older
adults had impaired performance in free recall for words and prose, as well

as cue recall for paired associates.
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The impaired performance of older adults on direct tests of memory
has not only been observed in the laboratory, but is also prevalent in
situations representing real life experiences (Light & Albertson, 1989;
Morrell et al., 1989). For example, findings observed in laboratory studies
designed to replicate real life experiences suggest that older individuals
have more difficulty recalling information on medicine labels (Morrell et
al., 1989) and in written passages (Ruber, 2002), as well as remembering
activities they have performed (Kausler & Lichty, 2001, as cited in Ying et
al., 2001). Moreover, Maylor (1990, 1991) demonstrated that older adults
are also impaired in their ability to recognize and name faces and tunes.
Maylor (1990) also found younger adults performed better on a memory
task involving object location than did older adults.

In contrast to direct test performance, however, older adults have been
found to perform similarly to younger adults on indirect tests of memory
(Understanding Aging and Memory, 1999). Indirect tests of memory are
those that do not require the conscious recollection of a previous episode but
are indeed affected by those previous experiences. An example of an
indirect test is word stem completion, where the participant is provided with
an incomplete word (e.g., mo---) and is asked to report the first word that
comes to mind to complete the stem. Light and Singh (1987) conducted an
experiment comparing the performance of younger and older participants on
an indirect test. These researchers found that on average older adults scored
comparable to younger adults on tasks involving word stem completion and

masked word identification. Moreover, Light and Albertson (1989)
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concluded based on their research that, “older participants demonstrated
intact performance on an indirect test of memory for categories, whereas
performance on a direct test for the same information was impaired” (p.
490).

The present experiment compared direct and indirect memory
performance for a list of 40 words across older and younger adults.
Specifically, words were presented to participants one at a time, visually on
a computer screen. For the free recall task, participants were asked to recall,
in any order, the words that were presented. For the indirect test of memory,
word stems corresponding to words presented on the computer screen and
new words were presented, and participants were asked to complete each of
the word stems with the first word that came to mind. Based on previous
research demonstrating age related declines in performance on direct tests
but little or no decline on indirect tests of memory, it was expected that age
would influence the direct test performance but would not affect indirect
test performance.

Method
Participants

Sixty-four individuals participated in this experiment. Thirty-two of
these participants were recruited from the University of Victoria subject
pool and constituted the younger group. Their ages ranged from 18 to 25
years, with a median age of 19 years. In the younger group, 18 of the
participants identified as cisgender women and 14 as cisgender men. The

remaining 32 participants constituted the older group. These participants
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were community-dwelling adults recruited from the University of Victoria
subject pool. The ages of this group ranged from 60 to 82 years with a
median age of 70 years. In the older group, 18 of the participants identified
as cisgender women, 12 as cisgender men, and two as transgender woman.
Materials

The materials used in this experiment consisted of a list of 40
semantically unrelated nouns, five letters in length (see Appendix A for a
complete list of words used in this experiment). A Macintosh IMAC with
a 17-inch colour monitor was used to present the words to the participant.

The words were presented in 16-point font and were written in black
on a grey background. For each target word on the list, a word stem was
created that consisted of the first two letters of the word, followed by three
dashes (e.g., mo---). An additional list of 40 word stems, not
corresponding to the list of target words, was also created (see Appendix B
for a complete list of the word stems used in this experiment). The entire
set of 80 word stems were typed in 12-point, Helvetica font on an 8 1/2 by
11 inch piece of paper. The words stems were listed on the page in random
order.
Procedure

I approached each participant individually and asked if they would like
to participate in a memory experiment. If the participant agreed to
participate, their ethical rights were reviewed and informed consent was
obtained. Participants were told that the words would be presented to them

one at a time for 2 seconds and they were instructed to read each
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word aloud. The words were presented in a different order for each
participant. Immediately following the presentation of each word, a
patterned mask (&&&&&&&&) was presented for 2 seconds and then
erased. After a 2 second delay, the next word was presented. Once all 40
words were presented, half of the participants from each age group were
given a piece of paper and were asked to write down all the words they
could recall. Once this task was complete, these participants were given a
second piece of paper containing the 80 word stems, and were asked to
complete the word stems with the first 5-letter word that came to mind. The
remaining half of the participants in each age group were given the tests in
opposite order. Participants were then fully debriefed and thanked for their
time.
Design

A quasi experimental design was used where participants were
assigned to groups based on their age (i.e., older and younger). Half of the
participants in both the younger and older groups received the free recall
test first and the stem completion test second and the other half of the
participants received the tests in the opposite order.

Results

The level of significance set in this experiment was .05. The mean
number of words recalled by participants in the older group was 25.63 (SD
= 2.62) and the mean number of words recalled by participants in the
younger group was 36.31 (SD = 1.98). See Figure 1 for a summary of the

descriptive statistics. These data were analyzed using a t-test and the results
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were statistically significant, t(62) = 4.36, p = .031, suggesting that younger
participants reported more words in the free recall task than the older
participants.

The mean number of target word stems completed by participants in
the older group was 33.97 (SD = 1.71) and the mean number of target word
stems completed by participants in the younger group was 32.03 (SD =
2.14). These data were analyzed using a t-test and the results were not
statistically significant, t(62) = 1.19, p = .410, suggesting that the two age
groups used an equal number of old words in the stem completion task.

Discussion

The hypothesis under investigation in the current report was that older
individuals would not perform as well as their younger counterparts on a
direct test of memory, but indirect test performance would remain invariant
across the two groups. The findings supported this hypothesis.

The current results are consistent with numerous other studies
demonstrating that older adults do not perform as well as younger adults on
laboratory tasks requiring conscious recollection (Gordon & Clark, 1974) as
well as those showing that older adults do not perform well on everyday tasks
requiring episodic memory (Gordon & Clark, 1974; Morrell et al., 1989).

The present findings are also consistent with those that have found
comparable performance across younger and older participants on indirect
tests of memory (Light & Albertson, 1989; Light & Singh, 1987).

Early work on memory and aging has found that older individuals do not

perform as well as their younger counterparts on memory tasks. These
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studies, however, have used episodic memory tests. When memory tasks
that do not require this kind of conscious recollection are used to compare
the two age groups, older individuals do not show the same kind of decline
in performance. The present study also demonstrated this pattern and serves
to expand upon previous research studying the effects of aging on memory.
The results also have important implications for memory improvement
among the elderly. With knowledge that older individuals do not perform as
well as their younger counterparts on direct tests, this specific group can be
shown ways to improve direct test performance through elaborative encoding

methods.
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Appendix B

List of Word Stems Used in the Experiment

Ho--- Pa---
Ka--- Sh---
Ch--- Fl---
Pu--- Sm---
Ch--- Ph---

Ho--- Bl---

Ra--- Cl---
Fl--- No---
Sh--- Fl---
Fi--- St---
Gl--- Ig---
Pa--- Ca---

Me--- St---

Ba---
Sa---
Ma---
Se---
Co---
Le---
Ke---

To---

Ha---
Cu---
Ny---
At---
Bi---

Ru---

Ha---

Pa---

Mi--

Pr---

Re---

Ba---

Ti--

Da---

Oc---

Ne---
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