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Abstract. The Deese/Roediger-MeDermott (DRM; Roediger & McDenmot, 1995) paradigni reliably elicits false mertiories for gritical -
nonpresented words in recognition tasks. The present studies used a Stemnberg (1966) task with DRM lists to determine whether false
memories pecur in shoriterm memory tasks aud to assess the contribution of latency data in the measurement of fulse memories. Subjects
stindisd three, Tive, Or seven iterns from DRM lists and responded to a single probe (studied-or nonstudied) In both experiments, critical
Iures were falsely recopnized more ‘often than nonpresented weak usseciatés. Latency data indicated that correct rejections of critical
lures ‘were slower than correct rejections of weakly related items al all set sizes: False alarmy to critical lures were slower than hits to
st iterms: Latency data can distinguish veridical and false memories in a’ short-term memory task. Results'are discussed in terms of

activation-monitoring models of false memory.
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The Deese/Roediger-McDermott (DRM: Roediger & Mc-
Dermott, 1995) paradigm was developed to investigate
false memory. In this paradigm, participants study lists of
words (e.g., bed, rest, awake, ete.) related to an associated.
nonpresented Jure (e.g., sleep). On later memory tests, par-
ticipants reliably intrude or falsely recognize this critical
fure (CL).

Research comparing accurate memories for list items
and false memories for CLs has focused on long-term
memory tasks. The purpose of the current study was to ex-
tend these findings to a short-terin recognition task. If sub-
jects falsely recognize the CL in a short-term memory task
after studying very short lists of items, this implies that (1)
the processes underlying the creation of false memories oc-
cur rapidly, and (2) little cumulative association is needed
to produce false recognition. Furthermore, a short-term
memory task provides the opportunity to examine response
times (RTs) in combination with accuracy data, thus, offer-
ing further insight into the cognitive processes underlying
memory performance.

We used a Sternberg (1966) task with DRM lists. In this
paradigm, subjects study sets of one to seven items. Imme-
diately after the last item in the set, a probe is presented,
and participants indicate whether the probe was included
in the preceding set. In general, RT increases as set size
increases, with similar functions for positive and negative
probes.

Prior studies have examined the effects of relatedness on
short-term memory. Using lists of semantically related
items, Jones and Anderson (1982) found that when a rec-
ognition probe was a member of the same semantic cate-
gory as an item from the study set, RTs and false-alarm
rates increased. Bartha, Martin, and Jensen (1998) found
that correct rejections of probes related to one item from
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the memory set were significantly slower than rejections of
unrelated probes and that related probes yielded higher er-
ror rates than unrelated probes. Thus, it appears that sernan-
tic information plays a role in short-term memory tasks.
However, past studies did not focus on false memories or
the processes that caunse them.

Applying the DRM paradigm to a short-term recognition
task provides a stronger test of relatedness effects in short-
term memory. The DRM lists were designed such that the
CL for a list would be the strongest associate of all the list
items. Therefore, if associative false memory effects occur
in short-term memory tasks, the DRM paradigm should de-
tect them. Further, if these effects are found in a short-term
memory task (with few study items and minimal delay),
this suggests that the processes underlying these effects oc-
cur simultaneously with or immediately after study.

In the DRM paradigm, false memory can be explained
by the activation-monitoring account {Roediger, Balota,
& Watson, 2001), according to which the CL is activated
through spreading activation processes as participants en-
code related items, The activation converging on the CL.
increases its familiarity, leading to memory errors at the
time of test, when subjects mistakenly attribute the item’s
familiarity to a study event. The CL’s high activation
should encourage subjects to respond old to these items,
but the small memory load in a short-term memory task
(seven items at most) should allow them to monitor the
source of the CL’s familiarity. Monitoring in this case
should be easier compared to DRM studies that use longer
study lists and subjects should be better able to counteract
the effects of activation and correctly reject the CL. The
monitoring process, however, should be slow, according
to two-process models of recognition (e.g., Atkinson &
Juola, 1974), which assume separate criteria for old and
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new responses. If an item’s familiarity falls above the
higher criterion, subjects can make a rapid old response.
If familiarity falls below the lower criterion, subjects will
make a rapid new response. Items whose familiarity falls
between the two criteria undergo an additional checking
process, yielding longer latencies. The heightened famil-
iarity of the CL should lead participants toward endorsing
the CL as old, but also engage the slower checking pro-
cess. Thus, responses to CLs should be slower than re-
sponses to unrelated or weakly related items, which
should be Iess likely to engage the checking process. Spe-
cifically, we expected slower correct rejections and false
alarms for CL.s. as these items should require additional
checking because of the heightened activation. Consistent
with prior findings showing that false alarms to CLs in-
crease as list length increases (Robinson & Roediger.
1997), we also expected more false alarms as list length
increased, reflecting additional activation processes.
Thus, effects on memory performance should emerge in
both latency and accuracy data.

Two experiments were designed to compare RTs and ac-
curacy in a short-term memory task. DRM lists of set size
three, five, and seven items were presented with a single-
item recognition test immediately following each study set.
Set size was manipulated to examine the effect of the num-
ber of related list items on short-term false memory {(cf.
Robinson & Roediger, 1997) and to determine whether set
size effects might dissociate RTs to list and CL items. Using
short lists allowed us to emphasize speed and accuracy in-
structions. The majority of studies using the DRM para-
digm have emphasized accuracy over speed, and latency
data have rarely been reported. The few studies reporting
RT data in the DRM (e.g.. Jou, Matus, Aldridge, Rogers,

& Zimmerman, 2004; Tun, Wingfield, Rosen, & Blan--

chard, 1998) have not clarified the role RTs play in discrim-
inating veridical and false memories, as they reported dif-
ferent results. Jou et al. reported that false alarms were
slower than hits, but Tun et al. reported no difference be-
tween hit and false alarm RTs. Further, both studies used
long lists and retention intervals and, thus, may not offer a
stringent test of the predictions of an activation account of
false memories in the DRM paradigm. The short lists used
in the present studies were designed to provide a measure
of activation converging on the CL while reducing partic-
ipants’ memory load and allowing for effective monitoring
processes. Consistent with the activation-monitoring ac-
count, we expected slower latencies for correct rejections
of CLs, as activation and monitoring were placed in oppo-
sition.

To summarize, we predicted that responses to CLs (hits
and false alarms) would be slower than responses to the
other probes because of the heightened activation or be-
cause these items would be more likely to engage addition-
al monitoring processes. We also predicted that errors and
latencies would increase as a function of set size, but more
so for CLs as the increased activation of these items would
elicit more errors and longer RTs.
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General Method

The two experiments have similar methodologies which
are described below.

Materials and Design

Probe type and set size were manipulated within subjects.
The studied list item probe was randomly selected from the
study set. The weakly related list item probe was selected
at random from the items in that Jist not included in that
study set. The CL probe was the CL associated with that
list. The unrelated probe was an item unrelated to any item
in all DRM lists.

Thirty-six lists from Stadler, Roediger, and McDenmott
(1999) were used. The related memory sets contained
three, five, or seven items selected at random from each
list. Mean backward associative strength (BAS, the proba-
bility that a list item will elicit the CL on a free association
task; Roediger, Watson, McDermott, & Gallo, 2001) was
equivalent across sets. Initial selection of items for each set
was random and each set was checked to ensure that mean
BAS was equivalent across all three set sizes. When nec-
essary, items with higher or lower BAS were replaced. The
mean BAS across all sets was 23,

Within a block, each DRM list appeared once. Partici-
pants studied a memory set from each DRM list four times
throughout Experiment 1 and three times throughout Ex-
periment 2. Sets of different size were presented randomly
within each block of 36 lists so subjects could not anticipate
the length of each set on a trial-by-trial basis.

To discourage participants from adopting a liberal re-
sponse criterion (i.e.. guessing “yes”), the correct response
was “no” on 75% of the trials in Experiment 1 and 66% in
Experiment 2. This balance of old to new responses was
selected for three reasons. First, pilot data showed that par-
ticipants adopted a liberal criterion (i.e., false alarms to un-
related probes and CLs were equally high). Second, we
were interested in whether differences in latencies would
emerge under conditions contributing to easy rejection of
the CL. Third, given the high false-alarm rates observed in
DRM studies, we predicted that many CLs would be en-
dorsed as old, thus, increasing the ratio of positive to neg-
ative trials in terms of participants’ response patterns.

Procedure

Subjects were tested individually. The experiment was ad-
ministered on a Macintosh computer. Instructions empha-
sized the importance of speed and accuracy equally. Re-
sponses were recorded using a button box. Subjects were
told to respond “yes” if the probe had been in the preceding
set and “no” if the probe had not been in the set. The “yes”
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button and the “no” button were counterbalanced across
subjects.

Items appeared one at a time in the center of the screen,
in white on a black background, for 750 ms with a 250 ms
interstimulus interval. After the last item in each set, a fix-
ation cross appeared for 750 ms, followed by the probe,
which remained visible until the subject made a response.
Participants pressed the space bar to initiate the next set.
At the end of each block, participants took a 1 min break
and initiated the next block with a key press.

Experiment 1

In Experiment 1. all four probe types were included. The
effects of degree of relatedness were tested by using probes
that vary in associative strength to the list items (e.g., CLs
were most related, weakly related items moderately related,
and unrelated items least related) on false recognition judg-
ments.

'Participants

Thirty-eight undergraduates from Iilinois State University
participated for course credit.

Materials

Each participant completed 144 trials. divided into four
blocks. Each block contained 12 memory sets for each set
size, and each probe type was presented nine times.

Results and Discussion
RT Data

Data points with RTs that fell above or below 2.5 SDs for
each subject were omitted from the analyses. This proce-
dure eliminated 3.2% of responses. Alpha was set at .05 for
all analyses in both experiments. Where multiple compar-
isons were conducted, a Bonferroni correction was applied.

Mean RTs! for correct responses are presented in Figure 1.
A 3 x 4 repeated measures ANOVA indicated significant
main effects of probe type, F(2, 90) = 24.13, MSE = 19,931,
and setsize, F(2, 74) =32.26, MSE = 18,808.2 The interaction

_—

1LH. Coane et al.: False Short-Term Memory

approached significance, F(3, 117) = 2.5, p = .058, MSE =
12,076. The increase in RTs was steeper for CLs and studied-
listitemns than for nonstudied-list items and unrelated probes.
For the sake of brevity, we focus on the main comparisons of
interest. Consistent with our predictions, correct rejections of
CLs were slower than correct rejections of weakly associated
items at all three set sizes, all p values < .008, indicating that
the strength of association modulated latencies for correct
responses. Correct rejections of weakly associated items and
unrelated items did not differ at any set size. all p values >
.05. These findings indicate that Cl.s are more likely than
other nonstudied items to undergo the additional checking
process and yield longer Jatencies.

In separate analyses, we compared RTs for list item hits and
Cl. false alarms (see Figure 2%). As there were only four data
points at set size three, the analysis was conducted only on set
sizes five and seven. Data for 16 subjects were available for
analysis, as a result of empty cells across subjects. False alarms
were slower than hits, F(1, 15) = 12.47, MSE = 85,398. The
ctfect of set size was significant, F(1, 15) = 4.94. MSE =
67.663.94, but the interaction was not, F(1, 15) = 1.6. Paired
samples ¢ tests, conducted with the full data set (V= 38, with
subjects included when the set size cell was not empty), indi-
cated that false alarms were slower than hits at set sizes five
and seven, #20) = 4.12 and #24) = 3.21, respectively. At set
size three, false alarms were marginally slower than hits, #(3)
= 2.96. p = 059. As predicted by the activation-monitoring
account, nonstudied items with high familiarity {e.g., the CL)
were more likely to undergo the checking process than studied
iterns, which presumably had a level of activation that was
high enough to exceed the criterion for a faster old response.
Thus, for both correct rejections and false alarms, the pattern
of RTs predicted by two-process models was found.

Accuracy Data

Mean accuracy data (proportion of correct responses out of
the total possible for each condition) are shown in Table 1.
Correct responses were submitted to the same ANOVA as the
RT data. All effects were significant: F(2,81) = 16.1, MSE =
.02, for probe type; F(2, 55) = 29.3, MSE = .01, for set size;
and F(2, 89) = 9.6, MSE = .02, for the interaction. Accuracy
decreased as a function of set size, but the decrease was more
marked for CLs and studied-list iterns than for weakly related
items and unrelated probes {which showed no effect of set
size). Again, we focus on the comparisons of interest. False
alarms to CLs occurred more often than false alarms to weak-

Reported degrees of freedom are corrected for sphericity (Greenhouse-Geisser).

2 Median RTs in both experiments were submitted to the same analyses with the same patterns of results found. Median RTs were on average
faster than mean RTs. indicating that the differences in RTs were largely in the tail of the distribution. Analyses of RT distributions indicated
that for hit and CL false-alarm distributions, approximately 15% of the responses were nonoverlapping. For CL and other nonstudied-item
cotrect rejections, approximately 7% of the responses were nonoverlapping. These results indicate that a small, but significant, proportion
of the RT processes for CL. items are slower than processes for other items. Although the degree of overlap is substantial, we believe that,
combined with the fact that median RTs analyses yielded the same results as mean RT analyses and that outliers had been trimmed, the
additional processing of CLs does reflect the cognitive processes involved.

3 The figure displays data from all subjects, not just the 16 included in the analyses.
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Figure 1. Mean correct response latencies as a function of probe type and set size in Experiment 1 (velated lists).
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Figure 2. Mean hit and false alarm response latencies at set sizes five and seven in Experiment 1 (related lists).
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