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The field of study known variously as first language
forgetting, first language loss, or first language attrition
(de Bot, 1999; Pan & Gleason, 1986; Seliger & Vago,
1991) has seen a surge of interest in the past decade. This
field examines the forgetting of first language (L1) skills
as second languageacquisitionoccurs. First language for-
getting is typically documented when speakers lose con-
tact with their native language and are immersed in a sec-
ond language speaking environment.

Although research has demonstrated that second lan-
guage acquisition has possible effects on first language
syntax (Altenberg, 1991; Liu, Bates, & Li, 1992; Merino,
1983; Schaufeli, 1996:Schoenmakers-Klein, 1997; Silva-
Corvalan, 1991), the most vulnerable area appears to be
first language vocabulary (Ammerlaan, 1997; Hakuta &
D’Andrea, 1992; Isurin, 2000; Klatter-Folmer, 1997;
Kravin, 1992; Leopold, 1939; Leyen, 1984; Olshtain &
Barzilay, 1991; Soesma, 1997). For example, in Olshtain
and Barzilay’s study, both monolingual native English
speakers and native English speakers who had immigrated
to Israel and used Hebrew as their primary language were
asked to describe a particular picture of a small body of
water. The majority of the monolingual native English

speakers used the word pond, but only a small portion of
the Israeli Americans did. Rather, this group used various
less appropriate but related words, such as swamp, puddle
of water, water, riverbed, and so forth. Thus, they seemed
to have lost access, at least temporarily, to the more spe-
cific or appropriate label for the picture.

First language forgetting has been predominately in-
vestigated by socio- and psycholinguists in individualsor
groups of speakers who have experienced deteriorationof
their native language skills after extensive exposure to a
second language environment. Although there is some
empirical data on L1 forgetting, there is very little in the
way of theoretical explanations of this phenomenon (de
Bot, 1999; Pan & Gleason, 1986). Researchers of L1 for-
getting do not even agree as to whether L1 constructs are
truly lost (Kravin, 1992; Leopold, 1939) or just temporar-
ily inaccessible (Ammerlaan, 1997; Isurin, 2000; Leyen,
1984; Olshtain & Barzilay, 1991).

In the present study, we attempted to simulate the pro-
cess of L1 forgetting in a controlled laboratory setting by
using a retroactive interference paradigm with foreign lan-
guage vocabulary as stimuli. This permitted the explo-
ration of the possible underlying causes of L1 forgetting.
Retroactive interference (RI) is a well-established mem-
ory phenomenonin which new information interferes with
the retrieval of old information. It is classically investi-
gated in a task that requires subjects to learn material on
a first list, then material on a second, or interpolated list;
they are then tested on the material from the original list.
Results typically show poorer recall of the first list as
compared with a control condition in which no second list
is given. In our study, vocabulary items were learned in
one language on the first list, and then vocabulary items
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were learned in another language on the second list.
Retesting the first list after the second list was learned
yielded a measure of RI on first list vocabulary.

One factor known to effect RI is similarity between the
original and the interpolated lists in terms of either con-
tent (e.g., Baddeley & Dale, 1966; McGeoch & McDon-
ald, 1931) or process (Burns & Gold, 1999). For exam-
ple, there is more RI when the interpolated list includes
synonyms of words on the first list rather than unrelated
words; there is less RI when the interpolated list involves
a different category of items from the first list—for ex-
ample, numbers instead of words (McGeoch & McDon-
ald, 1931). Indeed, even for interpolatedlists of synonyms
of words from the first list, RI is a function of the degree
of relatedness of the synonyms on the two lists (McGeoch
& McDonald, 1931). RI is also found to occur when unre-
lated words from Lists 1 and 2 are processed similarly (i.e.,
under the same task instructions) and not to occur when
they are processed differently (i.e., under different task in-
structions; Burns & Gold, 1999).

The effect of similarity on RI is relevant to L1 forget-
ting. Although forgetting of L1 vocabulary could be due
at least partly to lack of practice and to the length of time
since a particular vocabulary item has been used, it is also
possible that RI from second language translation equiv-
alents is responsible for the inaccessibility of L1 items
There is a high degree of similarity, or semantic overlap,
between translation equivalents in the first and second
language; this affects how bilinguals react to translation
equivalents.For example, bilingualchildren acquiring two
languages simultaneously often lose a word in one lan-
guage when the translation equivalent is acquired in the
other (Kravin, 1992; Leopold, 1939). Indeed, the degree
of semantic similarity between translation equivalents
appears to be stronger than that for within-language syn-
onyms. For example, translation equivalents produce se-
mantic priming and repetitionpriming for bilinguals(e.g.,
Altarriba, 1992; Altarriba & Mathis, 1997; Altarriba &
Soltano, 1996); this effect is different than the pattern
produced by within-languagesynonyms (e.g., Kanwisher
& Potter, 1990). Given this high degree of semantic sim-
ilarity, RI from second language translation equivalents
on first language may be quite powerful.

Another factor known to influence the amount of RI is
the amount of exposure to the interpolated list (Briggs,
1957; McGeoch, 1932; Melton & Irwin, 1940; Under-
wood, 1945). Many studieshave shown that increasing the
amount of exposure to an interpolated list increases RI.
Indeed, RI may be at a maximum when the amount of orig-
inal learning and interpolated learning is approximately
equal (Briggs, 1957; Melton & Irwin, 1940; Slamecka,
1960). However, increased RI does not appear to be in-
evitable with increased exposure to the interpolated list.
Recently, Bäuml (1996) has shown that there was not an
increase in RI with increased exposure to the interpolated
list if there was no recall of the interpolated list before the
retest of the original list.

The degree of first language forgetting may also be a
functionof the amount of exposure to the second language
(Mayor, 1992; Segalowitz, 1991). In studies of children,
forgetting tended to increase with increased second lan-
guage exposure (Isurin, 2000; Kaufman & Aronof, 1991).
For example, over the course of a year, Isurin tracked
language changes in a Russian-speaking orphan who was
adopted at the age of 9 by an American family with no
knowledge of Russian. Thus, for this child, first language
input was effectively ceased, and only second language
input was received. Vocabulary knowledge in both the
first and second languages was assessed periodically
over the year by asking the child to name pictures in either
Russian or English. The same set of pictures was named
first in Russian, then in English. As can be seen in Figure
1, rapid acquisitionofEnglishvocabularywasaccompaniedby
the child’s gradual forgetting of Russian vocabulary.

Several other features of the performance of this
Russian girl transplanted to the United States support an
RI interpretation of her language forgetting. Difficulty in
accessing particular Russian words appeared to occur
after the English translation equivalenthad been learned.
For example, high-frequency words were acquired more
easily in the second language than were low-frequency
words. The high-frequency words also were subject to
more forgetting and had slower access times than were the
low-frequency words. In addition, cognates (words that
have highly related surface forms across languages) ap-
peared to be especially vulnerable to L1 forgetting. Due
to their similarity to Russian items, English cognates ap-
peared fairly easy for the girl to acquire. Once acquired,
however, the English cognates appeared to cause prob-
lems for accessing the Russian equivalents, despite their
phonologicalsimilarity. For example, she learned the En-
glish word flag (/fl^g/ in Russian) about 7 months after
her arrival in the United States. On five subsequent at-
tempts, spread out over several months, the child either
was not able to name flag in Russian or named it after an
extremely long pause, whereas she successfully retrieved
the item each time in English. Note also that the fact that
L1 words were not totally lost, but could sometimes be
accessed, is consonant with an RI explanation, rather than
if the items had truly been lost (see also Ammerlaan,
1997; Hakuta & D’Andrea, 1992).

Breaking RI Down Into Gains and Losses
Although traditionally RI is measured simply in terms

of the overall decrease in recall between the first and sec-
ond tests of f irst list items, recently Burns and Gold
(1999) have suggested that RI can be broken down in
terms of gains (items not recalled on the initial test, but
recalled on the second test) and losses (items recalled on
the initial test, but not on the second test). RI occurs when
losses significantlyexceed gains. Following the lead of lit-
erature on hypermnesia and the relational-item-specific
processing account (Klein, Loftus, Kihlstrom, & Aseron,
1989), gains have been proposed to be linked to increased
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item accessibility and losses to decreased item discrim-
inability. Thus, if an interpolated task decreased acces-
sibility in general, gains should be decreased. If an inter-
polated task decreased discriminability of items across
lists, losses should increase. Both decreased gains and in-
creased losses would contribute to increased RI.

Evidence that gains and losses in RI have different un-
derlying causes was provided by Burns and Gold (1999)
in a free-recall paradigm. They found that any intervening
list, regardless of similarity to the original list, decreased
gains as compared with when no interpolatedlist occurred.
The authors related this effect to accessibility by noting
that any interpolated list should decrease the accessibility
of a first list compared with when there is no interpolated
list, perhaps by adding to the number of potential items in
the search space. Burns and Gold found that losses, on the
other hand, were only affected when the intervening list
was processed similarly to the original list. That is, losses
were increased when an interpolated list was processed
similarly to the original list; no such increase in losses
was found when an interpolated list was processed dif-
ferently. The authors tied this effect to discriminability,
noting that the similarity of processing between the two
lists would decrease item discriminability across lists.

Given the above review of the literature, we devised an
experiment to test the effects of semantic similarity and
amount of exposure to a second language on L1 forget-
ting. In addition to measuring how these factors affect
RI, we also broke performance down into gains and losses,

to see whether differences in accessibility or differences
in discriminabilitywere the responsible underlyingmech-
anisms. In the experiment, the participants learned a first
list containing16 pictures and the corresponding foreign
language words over 10 trials. (Foreign vocabulary items
were used rather than true L1 items to control for the
amount of exposure to the first list items.) A second list
containing 16 pictures and words in a different foreign
language consisted of either translation equivalentsof the
first list or totally different pictures and words. Amount
of exposure to the second list was manipulated by having
the participants go through the second list 2, 5, 10, or 15
times. Tests were administered by showing a picture and
asking for the appropriate foreign language word.

METHOD

Participants
The data set was derived from 112 undergraduate monolingual

English-speaking students recruited from a participant pool in ex-
change for course extra credit. The majority of the participants had
classroom foreign language experience (mostly Spanish or French);
the participants with knowledge of Russian or Hebrew were ex-
cluded from the experiment . Fifty-seven participants who did not
meet a preset learning criterion of producing a correct or closely
related form for 80% of the words on the first list after the initial 10
study passes were replaced.

Stimuli
Lists of Russian and Hebrew words were used. These words cor-

responded to black-and-white line drawings of concrete objects and

Figure 1. First language vocabulary loss and second language vocabulary acquisition over time for the case
study. From “‘Deserted Island’ or a Child’s First Language Loss” by L. Isurin, 2000, Bilingualism: Language
& Cognition, 3, p. 156. Copyright 2000 by Cambridge University Press. Adapted with permission.
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actions for the first study list. The first list consisted of either 16
words in Russian or the same words in Hebrew. The second list for
the equivalents condition consisted of the same words in the other
language. That is, if Russian vocabulary was presented on the first
list, the same vocabulary was presented in Hebrew on the second
list, and vice versa. The second list for the different condition con-
sisted of 16 new words in the language different from those on the
first list. That is, if Russian vocabulary was presented on the first
list, new Hebrew vocabulary was presented; if Hebrew vocabulary
was presented on the first list, new Russian vocabulary was pre-
sented. All words can be seen in the Appendix. Note that different
items appeared on the Hebrew and Russian second lists in the dif-
ferent condition only so that all words could be easily pronounced
by native English speakers. Drawings were pretested with native
English speakers to be sure that they all elicited the desired con-
cept. All concrete object drawings were of singular nouns; all ac-
tions were depicted being performed by a single person and thus
elicited third person singular forms. Drawings were digitally scanned
for presentation on a computer monitor.

The Russian names for each line drawing were digitally recorded
by a native speaker. Similarly, the Hebrew names for the drawings
were also digitally recorded by a fluent, though nonnative speaker
of Hebrew; verb forms were presented in the masculine third per-
son singular. Words in the two foreign languages were chosen so as
to have no unusual phonemes for native English speakers. All words
were either one or two syllables long.

Procedure
All participants were run individually in this study, with the time

of the session varying between 45 and 65 min depending on the
amount of exposure to the second list. After screening for foreign
language experience, the participants were instructed that they were
going to learn some vocabulary in a foreign language. They would
see line drawings on the computer screen and hear the word por-
trayed in the line drawing in the foreign language over earphones.
They were not informed about the nature of any possible later vo-
cabulary test. Half the participants received Russian words on the
first list, half received Hebrew.

There were 10 study passes through the first list. The first 2
passes involved familiarization with the vocabulary items, which
were presented in a fixed random order. The participants saw a pic-
ture on the screen and heard, at a 1-sec delay, the foreign vocabu-
lary item. They then had 2 sec in which to repeat the new word
aloud before the next picture was presented. The next 3 passes
through the material were used for retrieval practice and had a dif-
ferent order of item presentation from the first 2 passes. The par-
ticipants saw a picture on the screen and were given 3 sec to try to
say the correct foreign word aloud. Then the correct word was
given, followed by a 4-sec interval, during which the participants
were to repeat the word twice aloud. The last 5 passes involved fur-
ther retrieval practice and had yet another different presentation
order. The participants saw a picture, followed by a 4-sec delay, dur-
ing which they were to attempt to say the correct word twice aloud.
They then heard the correct word over the earphones and were given
4 sec in which to repeat the word twice aloud. Thus, as exposure in-
creased, more forced retrieval practice occurred, and the participant
practiced articulating the word more often.

After the 10 passes through the first list, the participants received
a test on the foreign vocabulary items. They were shown the pic-
tures on the computer screen and asked to name them in the foreign
language. If they could not recall the word, they were asked to give
their best guess. During the test phase, the picture remained on the
screen until an auditory response was picked up by the microphone.
There was a 2-sec delay between response and the presentation of
the next picture. The presentation order of the words in the test phase
was different from the various study orders and remained the same
for both the L1 test and the L1 retest.

After the completion of the test on the first list, the participants
learned the second list, which was always in a different language
from the first list. Half of the participants learned L1 translation
equivalents in the new foreign language; the other half learned new
vocabulary items. Crossed with this was the number of study passes
through the second list that the participants received: One quarter
had 2 study passes, one quarter had 5 study passes, one quarter had
10 study passes, and one quarter had 15 study passes. Characteris-
tics of each study pass were the same as those for the first list. The
additional study passes 11–15 were identical in nature to passes
6–10.

After studying the second list, the participants received a test of
the second list items, followed immediately by the L1 retest. For the
participants in the translation equivalents condition, order of items
in the second list test was identical to that in the L1 tests. Both the
second list test and L1 retest were administered in the same manner
as the initial L1 test. The participants were never informed of the L1
retest, so this test came as a surprise to all participants. At the con-
clusion of the experiment, the participants were thanked for their
participation, given a credit slip, and dismissed.

Scoring and Analysis
The participants were credited with correct recall of a foreign

language word when their response was totally correct and when
the response differed from the correct word in terms of only one
phoneme, provided that the incorrect phoneme belonged to the same
phonemic pair and differed only in terms of the voice/voiceless as-
pect (e.g., dovek instead of dofek [knock in Hebrew], or mozek in-
stead of mozeg [pour in Hebrew] ). In addition, a response was con-
sidered correct if the participant had consistently mispronounced
an item during study and gave the same mispronunciation during
test. For example, there were a few typical words incorrectly learned
and recalled by some participants, such as tratz instead of ratz (runs
in Hebrew), vilkan instead of vilka ( fork in Russian), boner instead
of boneh (build in Hebrew), tol instead of pol ( floor in Russian), or
garder instead of gader ( fence in Hebrew). These words remained
in the same slightly incorrect form even after the correct word was
heard through the earphones. If the word appeared in a form slightly
different from the target one and was accepted as a correct response
in the first L1 test, it had to be in the same form in the L1 retest to
be accepted as correct. Any further deviation from the norm in the
L1 retest would place the response in another category. These included
related responses, within and across language errors as well as unre-
lated responses. Only results on correct responses are reported.

The design of the study was a 2 (overlap condition: translation
equivalents or different items) 3 4 (exposure to the second list: 2, 5,
10, or 15 passes) 3 2 (language order: Hebrew–Russian or Russian–
Hebrew) 3 2 (test: initial first list test or first list retest) factorial
design. The first three factors were between-subjects, and the last
factor was a within-subjects variable. To investigate RI, an analysis
of variance (ANOVA) of this design was run over both correct re-
sponses and latencies. Then RI was broken down into gains and
losses, and 2 (overlap condition) 3 4 (exposure to the second list) 3
2 (language order) ANOVAs were run on these dependent variables.

RESULTS

Before turning to the RI analyses, note that the exper-
iment did successfully demonstrate loss of first list items
with increasing second list exposure. Specifically, Fig-
ure 2 shows that L2 forgetting gradually increased with
increasing exposure to the second list, whereas second list
acquisition increased sharply with increasing exposure to
the second list. The interaction between list (f irst vs.
second) and amount of exposure to the second list was
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statistically significant [F(3,96) = 156.8,p , .001]. Note
that this curve is very similar to that given for the case
study reported in the introduction (see Figure 1).

RI Analysis on Responses
The response analysis was performed on correct re-

sponses only; cell means are given in Table 1. However,
it should be noted that the same pattern of results as those
detailed below occurred when a more liberal criterion
was used and correct and related responses were analyzed
together.

The repeated measures analysis revealed a significant
main effect of test [F(1,96) = 63.3, p , .001] with better
performance on the first test (M = 80.0%) than on the
retest (M = 73.1%). In addition, there were several signif-
icant interactions involving the test factor; accordingly,
separate analyses were done individuallyon each test oc-
casion. Analysis of responses on the first test revealed a
main effect only of language order, with the participants
who learned Hebrew in this first phase (M = 83.3%) out-
performing those who learned Russian first (M = 76.9%)
[F(1,96) = 6.1, p , .05]. Thus, the Hebrew words selected
for this study were easier to learn than were the Russian
words. However, collapsed across the first list language
factor and before presentation of the interpolated list, all
overlap conditionsand second list exposure groups were
equivalent.

Analysis of responses to the retest, which occurred after
exposure to the interpolatedlist, yielded two main effects.
The overlap conditionwas significant [F(1,96) = 4.2, p ,
.05], with the participants who learned translation equiva-

lents in the other language performing more poorly (M =
70.0%) than those who learned the same items (M =
76.2%). Thus, as found by other researchers (Baddeley
& Dale, 1966; Burns & Gold, 1999; McGeoch & Mc-
Donald, 1931), similarity increased the amount of RI.
The effect of amount of exposure to the second list was
also significant [F(3,96) = 3.6, p , .05]. A post hoc
Tukey test revealed that recall for 10 exposures to the sec-
ond language list (M = 67.2%) was significantly worse
than that for 2 exposures to the list (M = 79.0%). Perfor-
mance for 5 exposures (M = 77.0%) and 15 exposures
(M = 69.2%) was intermediate and did not differ signifi-
cantly from the other exposure groups. This result is sim-
ilar to that found by Briggs (1957), who also noted that RI
for recall appeared to be maximal when the amount of ex-
posure to the second list was equal to that of the first list.

Specific influence of semantic overlap. The analysis
above looked only for global effects of semantic overlap
(i.e., that there is more forgetting in the overlap condition
than in the different condition).However, the effect of se-
mantic overlap should be specific. That is, learning of a
List 2 translation equivalent should cause forgetting of
that List 1 word and not a different List 1 word. This spe-
cific effect is what Isurin (2000) found in her case study
of L1 forgetting. To test whether forgetting was specific
to acquisitionof a translation equivalent,we analyzed per-
formance in the equivalents conditiononly. We compared
two forgetting ratios: (1) the proportionof time an item was
forgotten on the first list retest given that the item was cor-
rectly recalled on the original first list test and its transla-
tion equivalent correctly recalled on the second list test,

Figure 2. First list loss and second list acquisition over trials.
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and (2) the proportion of time an item was forgottenon the
first list retest given that the item was originally correctly
recalled on the original first list test, but its translation
equivalent was not correctly recalled on the second list
test. These data were analyzed in a 2 (forgetting ratio
types above)3 4 (number of trials) ANOVA. There was in-
deed a higher forgetting ratio when the translation equiva-
lent was learned (M = .18) than when it was not (M =
.09) [F(1,52) = 9.5, p , .005]; this effect did not inter-
act with trials. Thus, successfully acquiring a translation
equivalent made it more likely that a participant would
forget the same item on the first list; the effect of seman-
tic similarity directly affected the item in question.

RI Analysis on Reaction Times
Only reaction times (RTs) for correct responses were

analyzed. Table 1 gives the cell means. The repeated mea-
sures analysis of these RTs found a significant main ef-
fect of test [F(1,96) = 13.1, p , .001], with faster RTs on
the first test (M = 1,853 msec) than on the retest (M =
2,117 msec). In addition, there were several interactions
involving the test factor, so again, separate analyses were
performed on the two test occasions. Analysis of RTs on
the first test showed no significant effects. Therefore, all
groups were at equivalent starting positions.

Analysis of RTs on the retest showed the same main
effects of overlap condition [F(1,96) = 21.7, p , .001]
and amount of exposure [F(3,96) = 7.2, p , .001] as the
response analysis, as well as a significant interaction be-
tween these two variables [F(3,96) = 7.2, p , .001]. This
interaction was further analyzed by a test of simple ef-
fects that showed that the translation equivalents condi-
tion was slower than the different condition only for the
higher levels of List 2 exposure (10 and 15 trials). In ad-
dition, the amount of exposure had an effect only when
translation equivalents intervened. For the translation
equivalent conditions, times for 10 and 15 trials were sig-
nificantly longer than those for 2 trials, and times for 15
trials were longer than those for 5 trials.

Summary of RI analyses. Both the response and the
RT analyses show that similarity increases RI. This con-
firms prior work (Baddeley & Dale, 1966;Burns & Gold,
1999;McGeoch & McDonald, 1931).Both dependentvari-
ables also showed effects of amount of exposure to the in-

terpolated list, confirming previous results by many re-
searchers (Briggs, 1957;McGeoch,1932;Melton & Irwin,
1940; Underwood, 1945). Note that this result does not
contradict that of Bäuml (1996), since our study did in-
volve retrieval of the second list—a situation in which
Bäuml also found a relationshipbetween amount of List 2
learning and RI.

Gains
Gains, shown in Table 1, were affected only by lan-

guage order [F(1,96) = 4.8, p , .05]. The participants
whose original list was in Hebrew and intervening list was
in Russian showed fewer gains (M = 1.8%) than those
who originally learned Russian and had Hebrew as the
intervening list (M = 3.6%).

Recall that on the original test of the first list, Hebrew
had a higher performance than Russian, indicating that
the Hebrew words were easier to learn than the Russian
words. Thus, the participantswho had Hebrew on the first
list may have had less room to make gains, due to higher
performance, than the participants who had Russian on
the first list. Alternatively, learning more difficult words
(i.e., Russian) on the second list may have decreased the
accessibilityof the words on the first list more than learn-
ing easier words (i.e., Hebrew) on the second list.

Losses
Losses, also shown in Table 1, were influenced by sev-

eral significant factors. There was a main effect of over-
lap condition [F(1,96) = 16.0, p , .001] and a main ef-
fect of amount of exposure [F(3,96) = 7.9, p , .001]. An
interaction between overlap condition and amount of ex-
posure [F(3,96) = 3.4, p , .05] qualified these main ef-
fects. A test of simple effects on this interaction showed
that more losses occurred when translation equivalents in-
tervened than when different items intervened only when
the amount of exposure (trials = 10) was the same for the
first and second lists. Furthermore, the amount of expo-
sure had an effect only when similar items intervened,with
10 trials differing from both 2 and 5 trials.

In addition, there was a marginal effect of language
order [F(1,96) = 3.6, p , .07], with more losses for
Hebrew–Russian learners (M = 11.2%) than for Russian–
Hebrew learners (M = 8.1%). This was qualified by a sig-

Table 1
Performance on the RI Task

Overlap Amount of % Correct Reaction Time % Correct

Condition List 2 Exposure Test Retest Test Retest Gains Losses List 2

Different 2 79.0 79.5 2,162 1,873 4.0 3.6 33.7
Different 5 81.6 79.5 1,871 1,666 2.7 4.9 70.5
Different 10 77.7 75.0 1,879 1,910 3.1 5.8 89.2
Different 15 79.0 71.0 1,669 1,762 3.6 11.6 94.1
Equivalents 2 83.5 78.6 1,806 1,664 2.2 7.1 23.6
Equivalents 5 79.0 74.6 1,746 2,045 3.1 7.6 65.0
Equivalents 10 78.6 59.4 1,640 2,754 1.8 21.0 83.4
Equivalents 15 82.1 67.4 2,053 3,263 0.9 15.6 99.1

Note—Reaction times measured in milliseconds.
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nificant interaction between amount of exposure and the
language order [F(3,96) = 4.3, p , .01]. The participants
who learned Hebrew first showed an effect of amount of
exposure (2 trials M = 3.6%, 5 trials M = 5.8%, 10 trials
M = 16.1%, 15 trials M = 19.2%), whereas the partici-
pants who learned Russian first did not (2 trials M = 7.1%,
5 trials M = 6.7%, 10 trials M = 10.7%, 15 trials M =
8.0%). Languages showed a difference only at the high-
est amount of List 2 exposure (i.e., 15 trials). Thus, if the
intervening words were harder or more effortful to learn,
losses appeared to increase, especially with a lot of expo-
sure to the difficult task.

Summary of gains and losses analysis. Similarity af-
fected losses and not gains. Amount of exposure also af-
fected losses and not gains. Thus, discriminabilityappears
to be the mechanism underlying RI in the present exper-
iment. In further support for the discriminability inter-
pretation, amount of exposure had a significant effect only
when similar items intervened, and losses appeared to be
at a maximum when List 1 and List 2 exposure were equiv-
alent and therefore least discriminable.

DISCUSSION

More RI was caused by translation equivalents than by
new concepts both in terms of fewer correct responses
and slower RTs. Breaking RI down into gains and losses
indicated that overlap condition affected losses only. It
was hard to recall items from the first list when it was less
discriminable from the second list, due to the high degree
of semantic similarity between translation equivalents.

More RI was also found with increasing exposure to
the interpolated list. This effect was caused by increased
losses rather than by decreased gains. The increased
losses with increased exposure were particularly strong
when translation equivalents were used. Thus, increased
List 2 exposure also affected discriminability, particularly
for translation equivalents.

We did not find any evidence of a significant decrease
in gains in the present experiment. Thus, there was no ev-
idence that accessibilityplayed a role in forgetting. How-
ever, several caveats must be mentioned before conclud-
ing that there is no effect of accessibilityon L1 forgetting.
First, in the present experiment, we used a cued rather
than a free-recall test. The picture cue may have served to
promote accessibility of the items and thus may have at-
tenuated any differences in accessibility caused by the in-
tervening lists. Second, in real-world L1 forgetting situa-
tions, a lot of time intervenesbetween the original learning
of the first language and the forgetting. It may be that ac-
cessibility differences would be more evident at greater
time delays or with even greater List 2 exposure.

A comment on the present paradigm is also in order in
terms of broader research issues involving bilinguals.
Use of an RI paradigm with translation equivalents may
also serve to explore issues other than first language for-
getting. For example, comparing the degree of interfer-

ence caused by translation equivalents with that caused
by within-language synonyms could shed light on how
bilinguals store and process vocabulary in their two lan-
guages.

This study was undertaken to explore RI as a possible
explanation for forgetting of L1 vocabulary after inten-
sive exposure to a second language. RI was shown to be
a strong factor in forgetting in circumstances that in-
volved extremely high semantic overlap between items
on two lists and when mastery of both lists was high.
These circumstances are similar to those found in a typi-
cal L1 forgetting situation. Of course, the present exper-
iment was a controlled laboratory study and not perfectly
analogousto an L1 forgetting situation.Although the study
lookedat how previously learned vocabulary in a language
was affected by later learned vocabulary in another lan-
guage, the language in the first list was not the partici-
pants’ native language, nor was it as highly learned as a
native languagewould be. Nonetheless, the use of the con-
trolled laboratory study has allowed us to support RI and,
more specifically, discriminabilityas possiblemechanisms
of L1 forgetting. Further theoretical progress in under-
standing L1 forgetting should be possible through contin-
ued use of both naturalistic case studies and controlled
laboratory studies.
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APPENDIX
Stimuli Translation Equivalents Condition

Russian English Hebrew
palto coat me’il
zabor fence gader
vilka fork mazleg
pol floor ritzpa
voda water ma’im
stakan glass kos
hleb bread lehem
shar balloon kadur
vidit see ro’eh
sh’et sew tofer
spit sleep jashen
svistit whistle shorek
stro’it build boneh
stuchit knock dofek
l’jet pour mozeg
bezit run ratz

Stimuli in Different Condition
Russian English Hebrew English
gorka slide motos airplane
metla broom kufsa box
korol king kluv cage
list leaf hatul cat
lev lion pil elephant
sova owl sakin knife
grusha pear ele leaf
kit whale kesef money
est eat ohel eat
du’jet blow nose carry
neset carry tofes catch
plachet cry bohe cry
letit fly roked dance
gladit iron af fly
pilit saw shotel plant
mo’jet wash kore read

(Manuscript received February 16, 2000;
revision accepted for publication July 10, 2000.)
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