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Thinking for speaking
This study examined the influence of obligatory linguistic marking of the source of infor-
mation on source memory. Turkish grammar requires speakers to indicate if an assertion
is based on first hand knowledge or non-firsthand knowledge (hearsay or inference); Eng-
lish grammar does not require this distinction. We hypothesized that obligatory coding of
source of evidence leads to a greater weighting of first hand relative to non-firsthand
accounts of events (an ‘‘evidentiality effect’’), resulting in better memory for first hand
sources. In support of this hypothesis, across two experiments native Turkish speaking
adults showed significantly better recognition and source memory for assertions coded
with first hand than non-firsthand evidential markers. Further, among Turkish speakers
who also knew English, those who learned English later had less accurate recognition
and source memory for non-firsthand sources presented in English than those who learned
English earlier, suggesting a carryover from the first language (Turkish). English monolin-
gual speakers showed no difference in recognition or source memory as a function of
source type, but showed better memory than Turkish speakers for non-firsthand sources.
These findings provide the first empirical support for an evidentiality effect, suggesting
that when marking the source of evidence is required by the grammar first hand sources
are privileged in memory and non-firsthand sources are discounted.

Published by Elsevier Inc.
Introduction

The notion, attributed to Whorf (1956), that language
serves as a kind of filter for perceiving and internalizing
the world has seen a recent resurgence of interest (Borodit-
sky, 2003; Gentner & Goldin-Meadow, 2003; Gleitman &
Papafragou, 2005) and different formulations of the Whorf-
ian hypothesis of linguistic relativity are being theorized
(Wolff & Holmes, 2011), investigated, and contested (e.g.,
January & Kako, 2007). Whereas the literature on linguistic
relativity has primarily sought to examine influences of
particular languages on nonlinguistic cognition, that is, cog-
nition examined under conditions in which language is not
being used, overtly or covertly (Lucy, 1996), a different ap-
proach has been taken by investigators seeking to examine
the thinking that precedes and surrounds language in use.
This approach, termed ‘‘thinking for speaking’’ by Slobin
(1996, 2003) argues that differences across languages in
the semantic distinctions their users are required to make
by virtue of their grammar can also affect the thinking re-
quired for linguistic cognition. Moreover, given that a large
part of everyday cognition involves preparing, producing,
understanding and remembering verbal messages, and
that some events exist only in a verbal realm (e.g., reported
events), a more complete investigation of linguistic relativ-
ity should also address cognitive processes that arise in the
course of using language (Slobin, 2003).

According to the thinking for speaking view, structural
differences in how languages codify events may affect
how speakers come to attend to, talk about and represent
events. Many studies conducted within this framework
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have shown differences across languages in how speakers
describe motion events or spatial relations (Slobin, 2003;
Wolff & Holmes, 2011). Recently, crosslinguistic studies
have also investigated the role of language in perceptions
of causality or agency. For example, whereas English and
Spanish have available similar linguistic means for con-
structing agency (using the active voice, a fully specified
agent, and a transitive verb, (as in Phia broke the vase),
Spanish speakers can explicitly de-emphasize agency
through the use of a polysemous clitic (se), for which there
is no equivalent in English. This clitic is used when the
agent is either unknown or considered unimportant, or
when reference is made to unplanned or accidental occur-
rences. Studies have found that English and Spanish speak-
ers differ in their memory of whether an agent was present
in a scene they viewed involving accidental occurrences
(Fausey & Boroditsky, 2011) and in their frequency of
invoking agents when summarizing passages depicting
such occurrences (Cunningham, Vaid, & Chen, 2010).

A number of other studies have shown that subtle dif-
ferences within a language in the linguistic framing of an
event, e.g., whether it is referred to with a definite or an
indefinite article (Strack & Bless, 1994), whether a particu-
lar verb is used (e.g., hit vs. smashed), or a particular verb
aspect – imperfective vs. perfective (e.g., was taking hush
money vs. took hush money; see Fausey & Matlock, 2011)
may also affect users’ interpretations of and judgments in
response to an event. Studies conducted within a thinking
for speaking framework as well as those examining the
cognitive effects of different linguistic realizations share a
common goal of demonstrating that properties related to
the grammar or lexicon within or across languages may
shape mental activity associated with language use. What
distinguishes the two approaches is that the thinking for
speaking approach (like the linguistic relativity approach
more generally) rests on cross-language contrasts between
habitual uses of a particular language structure (typically, a
structure required by the grammar) and occasional/volun-
tary uses of a structure (reflecting an element of speaker
choice).

The present research used a thinking for speaking ap-
proach to examine memory for directly vs. indirectly expe-
rienced events across languages as a function of evidential
marking. Evidentiality is a semantic category present in a
quarter of the world’s languages and refers to the linguistic
encoding of source of evidence, that is, whether the basis of
an asserted proposition is first hand knowledge (e.g.,
knowledge based on seeing or witnessing an event) or
non-firsthand knowledge (e.g., knowledge based on infer-
ence or hearsay). Evidentiality is closely related to but con-
sidered distinct from epistemic modality, the marking of a
speaker’s degree of confidence in the truth of an asserted
statement (Aikhenvald, 2004; Palmer, 2001). In many Bal-
kan, Turkic, East European, Middle Eastern, and Native
American languages source of evidence is encoded at the
level of the grammar (Aikhenvald, 2004; Johanson, 2000),
whereas many western European languages do not require
the marking of source of evidence. Whereas all languages
allow users to indicate source of evidence they differ in
whether source marking is required by the grammar,
in how source may be conveyed when it is required, and
in what types of sources are encoded linguistically (Chafe
& Nichols, 1986; Lazard, 2001; Plungian, 2001). For exam-
ple, among languages that require the coding of source in
the grammar, a distinction is made between direct eviden-
tials, used when the speaker has first hand, perceptual evi-
dence for an action or event, and indirect evidentials, used
when the speaker did not personally witness the event but
learned of it after the fact, either on the basis of an infer-
ence from available physical evidence or on hearsay. Lan-
guages may differ in their number of direct evidentials
(either containing separate markers for each sensory
modality or a single marker for all sensory modalities)
and in their number of indirect evidentials (containing a
single indirect evidential marker for any kind of non-
firsthand source or separate indirect evidentials for hear-
say, inference, or quoted sources). Similarly, among lan-
guages in which source information is conveyed in the
lexicon there may be differences in the number and type
of lexical markers of direct and indirect sources.

Although there is clearly considerable variability across
languages in how evidentiality may be marked, one may
nevertheless classify languages into two types: those in
which evidentiality is marked at the level of the grammar
(and thus is routinely attended to) and those in which it is
marked optionally, at the level of the lexicon. This raises an
interesting question from a language and thought perspec-
tive: might speakers whose language requires them to en-
code source of evidence routinely (in the grammar)
become more sensitized to source information (in linguis-
tic or nonlinguistic contexts) as compared to those whose
language does not require them to code source of evi-
dence? This question has been posed by various scholars
in the past, including Whorf himself (1956, p. 85; see Ger-
rig & Banaji, 1994; Robinson, 2009; Slobin, 2003) but has
not so far been tested in adults. In a review of studies of
language and thought, Gerrig and Banaji (1994) high-
lighted the case of evidentiality marking in Turkish and
suggested that ‘‘If the experience of language acquisition
focuses obligatory attention on a distinction that might
otherwise be only voluntarily visited, we might fruitfully
explore the possibility of lingering effects on cognition’’
(p. 254). The present study sought to test this possibility.
It is, to our knowledge, the first experimental study of
the ‘‘lingering effects on cognition’’ of evidentiality mark-
ing. The study examined the impact of evidential marking
on recognition and source memory for first hand and non-
firsthand sentences in Turkish and English adults. Before
describing the study further we review some characteris-
tics of the marking of source of evidence in Turkish and
English and describe relevant source memory findings.

Evidentiality marking in English and Turkish

In English, source of evidence is conveyed at the lexical
level. For example, to convey that an event was directly
experienced or that the directness or indirectness of evi-
dence is not relevant, a speaker would simply use the past
tense of a verb in describing the event, saying, for example,
that Mary came first in the race. To convey that an event
was not directly known a qualifier may be added, e.g.,
Apparently, Mary came first in the race. Indeed, to express
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non-firsthand accounts, one can select from a range of
modal adverbs (e.g., supposedly, reportedly, or apparently),
modal adjectives, (it is probable that...), mental state predi-
cates (I think. . .) or modal auxiliaries (. . .must have. . .) (see
Nuyts, 2001). Importantly, for speakers of English the deci-
sion about whether to convey the source of information
about some proposition in an utterance is a matter of
speaker choice; it is not something that is required by
the grammar. Once the decision is made to mark the source
of evidence, semantic and/or pragmatic considerations
may come into play to influence how to mark it (DeLancey,
2001).

In contrast, Turkish is a well-cited example of a lan-
guage in which the source of information is obligatorily
marked (Aksu-Koc & Slobin, 1986). That is, when referring
to a past event, speakers of Turkish must differentiate be-
tween whether or not they witnessed the event first hand.
First hand accounts require a particular suffix <-dI> at-
tached to the root of the verb, and non-firsthand accounts
require a different suffix <-mIs�>. The first hand past tense
form is used when a narrated event was directly and con-
sciously experienced by the narrator. For example, Bu sa-
bah mükellef bir kahvaltı yaptı. ‘This morning s/he had a
substantial breakfast (I saw).’ Use of the non-firsthand past
tense form indicates that the event was not directly or con-
sciously experienced. For example, Bu sabah mükellef bir
kahvaltı yapmıs� ‘This morning s/he had a substantial break-
fast (I heard from someone else, or I saw by what was on
the breakfast table, or I was surprised to discover)’. In fact,
there are four different contexts identified by linguists in
which the non-firsthand suffix in Turkish is used: when
the event is inferred or assumed to have occurred, when
the narrator hears of the event through someone else,
when the narrative event or its effect is experienced as
unexpected or surprising, and when the narrated event re-
fers to a realm of discourse that is outside of the ordinary,
as in the telling of jokes, myths, folktales, or dreams (Aik-
henvald, 2004; Aksu-Koc & Slobin, 1986; Johanson, 2000).

Evidentiality marking and source monitoring in children

Previous empirical studies of evidentiality have primar-
ily taken a developmental approach, seeking to determine
the course of acquisition of evidential markers and the
relationship between children’s use of evidential markers
to express information source and their nonlinguistic
source monitoring skills (see Matsui & Fitneva, 2009, for
an overview). Based on naturalistic and elicited data, stud-
ies with Turkish-speaking children have established that
appropriate use of evidential markers emerges by the age
of three (with first hand use preceding the various non-
firsthand uses by a few months, and with production of
evidentials preceding stable comprehension by a year or
more), nonlinguistic understanding of different knowledge
sources emerges around age four, and a more explicit
understanding of the relationship between the linguistic
form and the source of knowledge it conveys (e.g., percep-
tual, inferred, assumed, or reported) emerges only around
age six and may not be stable until age 7 or later (see
Öztürk, 2008; Aksu-Koç, Ögel-Balaban, & Alp, 2009, for a
review). This general developmental pattern has been
found in other evidentially-marked languages as well, such
as Korean (see Papafragou, Li, Choi, & Han, 2007).

In view of this early emergence of evidentiality markers
in children’s speech, Aksu-Koç et al. (2009) hypothesized
that ‘‘children’s ability to use evidentials would predict
their ability to understand knowledge acquisition through
different source modalities and to identify the source of
knowledge held in memory’’ (p. 21). The hypothesis pre-
dicts that awareness of and memory for source of knowl-
edge will be facilitated for Turkish-speaking children,
sensitizing them early to the relationship between knowl-
edge source and corresponding mental states (of belief,
ignorance, or certainty).

In a test of this hypothesis, Ögel (2007, cited in Aksu-
Koç et al. (2009)) studied the performance of 3–6 year
old Turkish speaking children on an elicited production
task and on two source monitoring tasks adapted from pre-
vious studies with English speaking children. In the pro-
duction task the children had to describe an event that
happened to them personally, an event they heard about
from a friend, and an event in which they had to infer
something that happened. Their appropriate use of first-
hand and non-firsthand markers was assessed. The first
source monitoring task used the hidden objects paradigm;
the children were presented with six containers and asked
to describe what was in them and how they knew that. For
two of the containers the contents were plainly visible, for
two others the contents could be guessed based on an ob-
servable clue, and for the remaining two the contents were
told to the children. In the second source monitoring task,
involving memory for source of information, the children
were taught a set of novel facts by the experimenter or a
puppet. A week later they were asked to remember the
facts and how they knew them. Ögel (2007) found that per-
formance on the two source monitoring tasks was better
for older than younger children and for first hand than in-
ferred or reported sources. No significant relationship was
found between the use of evidential markers and perfor-
mance on the first source monitoring task. However, on
the second source monitoring task (assessing memory for
source) there was a clear predictive relationship between
the use of the reportative marker in the production task
and source memory accuracy (see also Öztürk, 2008).
Moreover, when comparing results on the source memory
task to those reported for English-speaking children by
Drummey and Newcombe (2002) it was noted that the
Turkish 4 year olds outperformed their English speaking
counterparts (40.3% vs. 24.1%). These findings were inter-
preted by Aksu-Koç et al. (2009) as support for their
hypothesis that evidentials confer an advantage for Turkish
speakers in distinguishing between different sources of
knowledge.

A study with Korean speaking 3 and 5 year olds and
English speaking counterparts used an adaptation of the
hidden objects source monitoring task (Papafragou et al.,
2007). In the ‘self’ condition children were allowed to see
a hidden object in a dollhouse or were merely told where
the object was hidden. Then the children were asked
where the object was hidden and how they knew that. In
the ‘others’ condition the children saw two characters;
one looking into a container and discovering what was in
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it while the other character just kicked the container. The
children were then asked to state the characters’ knowl-
edge state based on the source of their knowledge. Papafr-
agou et al. (2007) found that both age groups successfully
monitored source of information but 5 year olds performed
significantly better than the 3 year olds, and performance
overall was better on the ‘self’ task than the ‘others’ task.
As in the studies with Turkish speakers a positive relation-
ship was observed between elicited production of non-
firsthand reportative markers and accuracy of monitoring
of reported information. However, no group differences
were noted between Korean and English speakers in source
monitoring accuracy, leading the authors to conclude that
the presence of evidential markers in a language does not
lead to enhanced source monitoring.

Taken together, the existing studies indicate that there
is a developmental hierarchy in acquisition of evidential
markers, with firsthand forms emerging earlier in acquisi-
tion than non-firsthand markers. There is also preliminary
support for the notion that growing up in a linguistic com-
munity in which the source of knowledge is marked gram-
matically facilitates awareness of different sources of
knowledge (Robinson, 2009) but the evidence is mixed:
whereas Ögel (2007) showed an advantage for speakers
of evidentially-marked languages compared to speakers
of English in source memory, Papafragou et al. (2007)
showed no difference.

Although important and informative, studies of source
monitoring ability development in young children can be
difficult to interpret because asking children to articulate
how they know something places a computational burden
on them by requiring them to maintain certain kinds of
information at a conscious or explicit level for correct per-
formance (Aksu-Koç et al., 2009). This may lead to lower
performance, particularly in comprehension or memory
tests, and to an underestimation of children’s actual impli-
cit understanding at a particular age, which may in turn
complicate age-based or cross-language comparisons.
Clearly, more crosslinguistic studies are needed in order
to adequately test the hypothesis of an evidentiality effect
in source monitoring ability. To this end, comparative
studies with adults would be particularly valuable. To date
there has been no crosslinguistic investigation of evidential
marking and source monitoring ability in adult speakers.
This was the aim of the present research, which examined
source memory in adult speakers of Turkish and English.
Whereas the developmental studies largely examined non-
linguistic source monitoring, our study examined source
memory for sentences varying in form (firsthand vs. non-
firsthand).

Evidentiality marking and source monitoring in adults: the
present study

A source monitoring task was used in the present re-
search, building on the extensive literature on source mon-
itoring in adults (see Johnson, Hashtroudi, & Lindsay, 1993,
for a review). In the typical source monitoring paradigm,
people study material and are later presented with that
material again as well as new material. Participants have
to indicate not only whether they recognize the material,
but they also have to identify the source of the material.
Typically, the recognition decision is an easier decision—
simply requiring the participant to judge whether the item
is familiar. The source decision is more difficult, as it re-
quires one to determine more specific information about
the study episode. As Johnson et al. suggested in their sem-
inal paper on source monitoring, ‘‘The term source refers to
a variety of characteristics that, collectively, specify the
conditions under which a memory is acquired (e.g., the
spatial, temporal, and social context of the event; the med-
ia and modalities through which it was perceived)’’ (1993,
p. 1). Thus, the source of a memory can refer to the physical
context (the room, the particular study list, or the city) in
which the information was first encountered. It can also re-
fer to the way in which the information was encountered.
For example, in some studies, participants are asked to
indicate whether a word was heard or seen (e.g., Henkel,
Franklin, & Johnson, 2000; Markham, Howie, & Hlavacek,
1999) or even imagined—a decision process called reality
monitoring, Johnson & Raye, 1981). Source memory can
be studied by examining the extent to which people can
accurately recall the source information (the approach ta-
ken in the current study) and by examining the specific
patterns of errors, which is useful for understanding how
source errors can give rise to false memories (e.g., Johnson
& Raye, 1981; Roediger & Geraci, 2007; see also Roediger &
McDermott, 2000, for a review of the role of source moni-
toring in the creation of false memories). In the current
study, we are interested in the effect of one linguistic fea-
ture, the obligatory marking of source (first hand vs. non-
firsthand) on memory for those sources.

Other studies that have examined the source monitor-
ing of linguistic information have examined memory for
the voice in which an item was presented (e.g., Johnson,
De Leonardis, Hashtroudi, & Ferguson, 1995) and the lan-
guage in it was presented (see Francis, 1999, for a review).
In addition, researchers have examined the use of specific
linguistic features in source monitoring decisions (Geraci
& Franklin, 2004). For example, based on an examination
of source errors, we know that people use semantic infor-
mation to make source decisions (e.g., relative to control
items, they are more likely to incorrectly judge that they
saw an item that they only imagined, such as an image of
a rabbit, if they had later seen its synonym, a picture of a
bunny). People also use the physical characteristics of
words to make source decisions (relative to control items,
they are more likely to incorrectly judge that they saw a
picture of an item they only imagined, such as a baseball
bat, if they had seen a picture of that item’s homograph,
a flying bat).

In the present study, we are examining whether obliga-
tory and non obligatory marking of first hand and non-
firsthand source information influences source memory.
Two experiments were conducted with native speakers of
Turkish and English monolingual counterparts. Partici-
pants were first given sentences to read containing either
first hand or non-firsthand source marking. Then they
were then given a recognition memory test in which they
were presented with previously studied sentences and
nonstudied sentences. Participants were asked to judge
whether each sentence was new or had been previously
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encountered, and, in the latter case, what form (first hand
or non-firsthand) the sentence had appeared in earlier.
Experiment 1 compared English-speaking monolinguals
with Turkish-speaking monolinguals and Turkish–English
bilinguals (the latter two groups tested in Turkish) and
Experiment 2 compared English monolinguals and Turk-
ish–English bilinguals tested in Turkish and English.

Taken together, the design of the present experiments
allows us to determine (1) if an evidentiality effect is pres-
ent and (2) the nature of such an effect, that is, whether
obligatory coding of source of evidence is associated with
better source memory for first hand and non-first hand
assertions alike, or with selectively better source monitor-
ing of first hand sources only, or instead, selectively worse
monitoring of non-firsthand sources. Finally, by including a
bilingual sample, the present research allowed us to test
whether the evidentiality effect is restricted to the lan-
guage that marks evidentiality in the grammar or spills
over to a language in which evidentiality is not marked
in the grammar.
Experiment 1

This experiment examined recognition and source
memory accuracy for sentences containing first hand vs.
non-firsthand assertions in speakers for whom coding of
source of evidence is required by the grammar (Turkish)
or is permitted but not required (English). If automatic lin-
guistic coding of source affects cognition, we would expect
Turkish but not English speakers to show better recogni-
tion and source memory for sentences containing first
hand assertions than non-firsthand assertions.

By directly comparing Turkish speakers’ performance
with that of English speakers the study further allowed
us to determine if Turkish speakers would also show supe-
rior memory than English speakers for first hand assertions
and/or poorer memory for non-firsthand assertions. Final-
ly, the study explored whether the size of any evidentiality
effect in Turkish might be weaker if the speaker also knows
a language that does not obligatorily mark source of evi-
dence (English).
Method

Participants
Twenty-six native Turkish speakers (all female), with a

mean age of 26 (SD = 2.05) years, 29 Turkish–English
speakers (18 female), with a mean age of 29.3 years
(SD = 3.97), and 21 English monolingual speakers (15 fe-
male), with a mean age of 19.2 (SD = 1.36) years, were re-
cruited as participants. Turkish monolinguals were all
tested in Istanbul. Although they had previously been stu-
dents they were not enrolled in an educational institution
at the time of testing. English speakers were recruited from
the research participant pool at a large southwestern uni-
versity in the US Turkish–English bilingual speakers were
recruited from a Turkish students’ association at the same
institution. The bilinguals were all native speakers of Turk-
ish and were pursuing graduate level study in the US.
Although no systematic proficiency measures were ob-
tained from them, they had lived in the US for a few
months up to 4 years and reported feeling more comfort-
able speaking Turkish than English.

Stimuli
Per language stimuli consisted of 60 declarative, transi-

tive sentences (30 studied and 30 nonstudied) each con-
taining a verb in the past tense. For half of the Turkish
sentences, the past tense suffix used was the first hand
form (-di) and for the remainder the non-firsthand past
tense suffix was used (-mIs�). The particular set of sentences
containing first hand vs. non-firsthand forms at initial pre-
sentation was counterbalanced across participants. For the
English sentences, first hand form sentences were transla-
tion equivalents of the Turkish first hand sentences and
simply contained the verb (e.g., Mary missed her flight);
non-firsthand form sentences were translation equivalents
of the Turkish non-firsthand sentences and contained an
adverb such as ‘‘reportedly’’, ‘‘presumably’’, or ‘‘allegedly’’
before the verb. See Appendix A for sample sentences per
language. The stimuli were presented in a fixed random
order.

Procedure
Turkish speakers were tested in Turkish only, and Eng-

lish speakers were tested in English. In the study phase
participants were presented with a list of thirty critical
sentences one at a time on a computer screen. Six filler
sentences were also presented (three filler sentences were
presented at the beginning and the end of the study list to
blunt potential serial position effects). To make the study
phase more similar to a natural language situation in
which participants would not be attempting to remember
the sentences or the source of evidence, participants were
told that the experiment was about their ability to compre-
hend sentences and their reading times would be mea-
sured. Participants were instructed to press a key as soon
as they had read and understood each sentence. Regardless
of the timing of the key press, each sentence remained on
the screen for three seconds and participants were in-
structed to look at the sentence for the entire time it was
on the screen.

After the study session, there was a 5 min rest period
following which participants were given a surprise recog-
nition and source monitoring test, which included the ear-
lier list of 30 sentences and 30 new sentences. The test
sentences’ study status (studied vs. non-studied) and form
(first hand vs. non-firsthand) were counterbalanced across
participants. Participants were presented with two ver-
sions of the same sentence (in first hand form and in
non-firsthand form) along with the word ‘‘new’’ and were
asked to make a simultaneous recognition/source decision.
That is, they had to decide if the sentence had previously
been presented or not (old/new recognition and if it had
whether it had been presented in first hand or non-first
hand form.

Data analysis
We examined recognition accuracy and source moni-

toring accuracy. Recognition accuracy was computed by
taking the difference between hit rates (correctly deciding



Table 1
Experiment 1. Mean source monitoring and recognition accuracy by group and source type.

Group N Source monitoring Hits False alarms Mean accuracy

First hand Second hand First hand Second hand First hand Second hand First hand Second hand

English monolingual 21 62.25 (22.51) 65.96 (15.23) 42.85 (15.92) 44.92 (13.52) 9.68 (9.82) 14.76 (16.65) 33.17 (18.3) 30.15 (18.08)
Turkish monolingual 26 64.6 (17.37) 42.20 (21.560 44.87 (16.25) 28.59 (14.05) 11.02 (10.82) 11.15 (14.38) 33.84 (16.48) 17.43 (15.5)
Turkish bilingual 29 67.41 (24.4) 39.56 (19.4) 49.65 (16.09) 27.81 (14.23) 6.89 (6.6) 7.58 (10.15) 42.75 (15.76) 20.22 (18.8)
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that an old item was ‘old’) and false alarms (incorrectly
deciding that a new item was ‘old’). Source monitoring
accuracy was based on the ratio of correctly recognized
items of a source to all given answers to the source. For
each analysis (recognition and source monitoring accu-
racy) responses to first hand and non-firsthand items were
analyzed separately. Thus, for example, hit rates for first
hand items were based on the total number of ‘‘first hand’’
responses to the first hand items and ‘‘first hand’’ re-
sponses to the non-firsthand items divided by 30 (the total
number of old items) multiplied by 100. False alarm rates
for first hand items were based on the number of ‘‘first
hand’’ responses to new items divided by 30 (the total
number of new items) multiplied by 100. An analogous
procedure was followed to obtain hit and false alarm rates
for non-firsthand items. Recognition accuracy scores were
obtained by taking the difference between percent hits and
percent false alarms per item type. Similarly, source mon-
itoring accuracy of first hand items was based on ‘‘first
hand’’ responses to the first hand items divided by the total
of ‘‘first hand’’ and ‘‘non-firsthand’’ responses to the first
hand items, multiplied by 100. An analogous procedure
was followed to obtain source monitoring accuracy of
non-firsthand items.

Results
For all tests, significance was set at p < .05 and partial

eta g2
p is reported as the measure of effect size. Mean hits

and false alarms, recognition accuracy and source accuracy
scores are summarized in Table 1 per group and condition.

Separate 2 (Condition: First hand vs. Non-Firsthand) � 3
(Language Group: Turkish monolingual vs. Turkish–English
bilingual vs. English monolingual) ANOVAs with repeated
measures on condition were conducted for recognition
memory accuracy and source memory accuracy.

Overall recognition accuracy
A main effect of condition showed that sentences in first

hand form were recognized more accurately than non-
firsthand sentences [F(1,73) = 24.38, p < .001, g2

p ¼ :25].
The effect of group did not reach significance
[F(2,73) = 2.66, p = .076, g2

p ¼ :07] but there was a signifi-
cant interaction of condition by group, F(2,73) = 3.93,
p < .03, g2

p ¼ :1. Further analysis of the interaction showed
that significantly better recognition for first hand than
non-firsthand sentences characterized only the Turkish
speaking groups: Turkish monolinguals, t(25) = 3.92,
p < .001 (33.8% vs. 17.4%, respectively) and Turkish–English
bilinguals, t(28) = 4.98, p < .001 (42.8% vs. 20.2%, respec-
tively). English monolinguals showed no significant
difference in recognition accuracy for first hand vs. non-
firsthand sentences t(20) = .49, p = .63 (33.2% vs. 30.2%,
respectively). Furthermore, for first hand sentences Turk-
ish bilinguals showed significantly higher recognition
accuracy than both Turkish monolinguals (42.8% vs.
33.8%, respectively), t(53) = 2.05, p < .05, and English mon-
olinguals (42.8% vs. 33.2%, respectively), t(48) = 1.98,
p = .053. For non-firsthand sentences, English monoling-
uals showed significantly higher recognition accuracy than
Turkish monolinguals, t(45) = �2.6, p < .05 (30.2% vs.
17.4%, respectively), and Turkish bilinguals, t(48) = �2.2,
p < .05 (30.2% vs. 20.2%, respectively). See Fig. 1.
Recognition accuracy in terms of hit rates and false alarms
To determine what was driving the observed group dif-

ferences in overall recognition accuracy, analyses of vari-
ance were conducted for hit rates and false alarm rates
separately by language group and condition. The analysis
of false alarms showed no significant main effects, either
for condition, [F(1,73) = .02, p = .89, language group,
[F(2,73) = .52, p = .6,] or language by condition,
[F(2,73) = .66, p = .52]. The analysis of hits showed a main
effect of condition [F(1,73) = 15.08, p < .001, g2

p ¼ :17],
indicating higher performance on first hand than non-first-
hand forms (46.14% vs. 32.81%). a main effect of language
group [F(2,73) = 6.39, p < .01, g2

p ¼ :12], indicating higher
performance by both groups of Turkish speakers relative
to English speakers, and a condition by language interac-
tion [F(2,73) = 5.11, p < .01, g2

p ¼ :12]. The interaction
showed that both Turkish groups showed better hit rate
accuracy for first hand than non-firsthand forms: Turkish
monolinguals t(25) = 3.3, p < .01 (44.87% vs. 28.58%,
respectively) and bilinguals, t(28) = 4.33, p < .001 (49.65%
vs. 27.82%, respectively), but no difference between the
two was found in English speakers, t(20) = �.34, p = .74
(42.85% vs. 44.92%, respectively). Furthermore, hit rates
for recognition of first hand forms did not differ across
the three groups, t(45) = .43, p = .67 (Turkish vs. English
monolinguals), t(48) = 1.48, p = .15 (Turkish bilinguals vs.
English monolinguals), t(53) = 1.1, p = .28 (both Turkish
groups). However, English speakers showed an advantage
over both Turkish groups in percent hit rates for non-first-
hand forms: t(45) = �4.03, p < .001, for Turkish monoling-
uals vs. English (28.58% vs. 44.92%), t(48) = �4.28,
p < .001, for Turkish bilinguals (27.81%) and English speak-
ers); the two Turkish groups did not differ from each other,
t(53) = �.2, p = .84.

To summarize, the nature of the group by condition
interaction observed in recognition memory was mainly
driven by group differences in hit rates for non-firsthand
forms. That is, English speakers were significantly better
at detecting non-firsthand studied forms than were either



Fig. 1. Mean recognition accuracy as a function of type of source and
group (Experiment 1).

Fig. 2. Mean percent source monitoring accuracy as a function of type of
source and group (Experiment 1).
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of the Turkish groups. Moreover, both Turkish groups were
better at detecting first hand than non-firsthand studied
forms, whereas the performance of English speakers did
not differ across the two types.

Source monitoring accuracy
Analysis of source memory data revealed a main effect

of condition [F(1,73) = 14.56, p < .001, g2
p ¼ :17] showing

better source memory for first hand sentences than non-
firsthand sentences. In addition, there was a main effect
of group [F(2,73) = 7.81, p < .001, g2
p ¼ :18], showing better

overall source memory for English monolinguals compared
to both of the Turkish groups, and an interaction of group
by condition [F(2,73) = 5.34, p < .01, g2

p ¼ :13]. Further
analysis of the interaction revealed that superior memory
for first hand vs. non-firsthand sources characterized the
performance of Turkish monolinguals (64.6% vs. 42.2%,
respectively), t(25) = 3.25, p < .01, and Turkish bilinguals,
(67.4% vs. 39.6%, respectively), t(28) = 4, p < .001, but not
English monolinguals, who showed no difference between
the two types (62.2% vs. 66%, respectively). Furthermore,
although the groups did not differ in their source memory
for first hand forms, English monolinguals showed signifi-
cantly better source memory on non-firsthand forms as
compared to that of Turkish monolinguals, t(45) = �4.26,
p < .001 (66% vs. 42.2%, respectively), or Turkish bilinguals,
t(48) = �5.18, p < .001 (66% vs. 39.6%, respectively). See
Fig. 2.

Discussion

The primary aim of this experiment was to test whether
recognition and/or source memory would be better for first
hand than non-firsthand sources of assertions in users of
languages in which source is obligatorily coded. Our find-
ings showed clear support for this outcome: Turkish speak-
ers showed better recognition memory and source
memory for first hand than non-firsthand sources whereas
English speakers were equally good at recognizing and
monitoring the source of information regardless of the
source. As such, our findings support the presence of an
evidentiality effect and suggest that obligatory coding of
source of evidence leads to first hand sources being prior-
itized over second hand sources in memory. Consistent
with this interpretation is the additional finding that Turk-
ish speakers tended to misremember non-firsthand
sources as first hand ones. This was not the case for English
speakers, who showed no difference in source memory for
first hand and non-firsthand sources.

A second outcome of interest concerned the relative
memory performance of Turkish and English speakers.
Turkish speakers were no different than English speakers
in their accuracy of source memory for first hand sentence
forms but were significantly worse than English speakers
in recognition of non-firsthand sources. Moreover, Turkish
speakers were more likely to misremember non-first-hand
forms as first hand forms. This finding was previously
noted in a developmental context by Aksu-Koc et al.
(2009; see also Aydın, 2012). Taken together, the results
suggest that first hand information may become the de-
fault form of memory representation for Turkish speakers.

A third question of interest in this study was whether
recognition and/or source memory in native users of a lan-
guage in which source is obligatorily coded is affected by
additional knowledge of a language in which it is not so
coded. To test this we examined whether knowledge of
English reduces the size of the source memory effect in
Turkish–English speakers relative to that in Turkish mon-
olinguals. Our results showed that knowing English as a
second language did not alter the pattern observed for
the speakers’ native language, Turkish. Bilingual Turkish–
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English users behaved no differently than monolingual
Turkish speakers; both groups showed poorer source
memory for non-firsthand than first hand accounts in
Turkish. These findings suggest that, as long as one of the
languages has obligatory coding of source of evidence,
knowing another language that does not grammatically
mark source does not make a difference in the relative
weighting of first hand and second hand information in
memory.

In fact, the only group difference that emerged in the
comparison of Turkish–English bilinguals and Turkish
monolinguals was in overall recognition accuracy: Turk-
ish–English bilinguals recognized more ‘‘old’’ sentences
than Turkish monolinguals (a similar effect approached
significance in the comparison with English monolinguals).
We are inclined to interpret this as a sampling effect, given
that the bilinguals were drawn from a pool of mainly grad-
uate students whereas the Turkish monolinguals, although
generally close in age to the bilinguals, were not currently
enrolled in higher education, and the English monolinguals
were predominantly undergraduate students. What is
important to remember is that there was no difference be-
tween the bilinguals and Turkish monolinguals in source
monitoring accuracy. Thus, knowing English did not im-
prove the relative accuracy of Turkish non-firsthand source
information in bilinguals. In order to eliminate the sam-
pling effect, the best way would be to conduct a within
subject design experiment which was the next step we
took.

Although no support was found for a possible influence
of L2 (English) on L1 (Turkish), it remains to be determined
if there is an influence of L1 on L2, that is, whether the evi-
dentiality effect found in Turkish may carry over to affect
source memory in English. Since the bilinguals in Experi-
ment 1 were tested only in Turkish the results from this
study do not speak to this issue. To examine this potential
effect of speaking Turkish for memory for source in Eng-
lish, Experiment 2 tested Turkish–English bilingual partic-
ipants in both Turkish and English. Secondly, Experiment 2
compared the performance of different subgroups of Turk-
ish–English bilinguals to determine if the pattern observed
for Turkish extends to English the more recently English
was learned. Finally, the experiment tested whether the
poorer memory for non-firsthand information noted previ-
ously for Turkish stimuli presented under incidental mem-
ory conditions (Experiment 1) may be altered if
participants are given the opportunity to prepare for the
memory test. To address this issue we compared the per-
formance of bilinguals by test block, since in the first block
the memory test was unexpected but by the second block
it was anticipated.
Experiment 2

Method

Participants
Twenty-seven Turkish–English bilingual (25 female)

and 23 English monolingual speakers (12 female) partici-
pated in the study. None had participated in the previous
experiment. The bilinguals ranged in age from 19 to
29 years, with a mean age of 21.93 (SD = 5.95); the mean
age of the monolinguals was 18.39 years (SD = 0.58). Eng-
lish monolingual speakers were recruited from the subject
pool of a large southwestern university in the US. Bilingual
speakers were recruited from a Turkish students’ associa-
tion of the same institution and from Turkish cultural cen-
ters in two metropolitan cities in the US.

A detailed language questionnaire administered to the
bilinguals indicated that all bilingual participants were na-
tive speakers of Turkish and had learned English as a sec-
ond language either before the age of 12 (n = 16 early
bilinguals) or after the age of 12 (n = 11 late bilinguals).
There was no difference in self-reported mean L2 reading
or writing proficiency between the early and late bilinguals
(5.97 vs. 5.18, respectively, on a 7-point scale); however,
early bilinguals reported higher speaking proficiency in
English relative to late bilinguals (6.12 vs. 4.64). Moreover,
51.8% of the bilinguals (including 10 early and 4 late biling-
uals) indicated that their overall knowledge of English was
as good as or better than their Turkish whereas the remain-
der (6 early and 7 late) reported that their English was
worse than their Turkish.

Stimuli and procedure
A new set of 24 transitive, declarative sentences con-

taining a past tense verb (and 24 unstudied sentences, sim-
ilarly constructed, presented at test) were selected in
Turkish with 24 translation equivalent counterparts in
English (and 24 unstudied test sentences in English). The
design of the sentences was similar to that in the previous
experiment, but the number of studied sentences was re-
duced from 30 to 24 to avoid fatigue given that bilingual
participants in the present experiment were to perform
the task in both languages. Per participant, half of the Turk-
ish sentences were presented in the first hand past tense
form (the -di suffix) and half were presented in the non-
firsthand past tense form (the -mIs� suffix). As in the previ-
ous experiment, the English counterparts of the latter form
contained an adverb preceding the verb (e.g., reportedly,
presumably, apparently, etc.). Stimuli were blocked by lan-
guage with language order counterbalanced. Per language,
first hand and non-firsthand sentences were presented in a
fixed random order. Also for each language the particular
sentences chosen in the study phase to be in first hand
vs. non-firsthand form were counterbalanced across
participants.

Participants were tested individually in a single session
divided into two language blocks. In the initial phase of
block 1, participants studied twenty-four sentences in a gi-
ven language (Turkish for half the participants, English for
the other half), containing an equal number of sentences in
first hand and first hand form. Each sentence was pre-
sented for 3 s on a computer screen. As in Experiment 1,
participants studied the sentences under incidental study
instructions. After reading the sentences, a 5 min rest per-
iod was given. Next, participants were given a surprise rec-
ognition test in which the 24 studied sentences were
presented again, in both first hand and non-firsthand form,
together with 24 new sentences also shown in each form.
Participants were to decide whether or not each sentence



Table 2
Experiment 2: mean percent source monitoring and recognition accuracy by group and source type.

Language N Source monitoring Hits False alarms Mean accuracy

First hand Second hand First hand Second hand First hand Second hand First hand Second hand

English 27 63.61 (16.4) 67.53 (21.68) 39.35 (11.57) 43.67 (18.75) 8.17 (9.42) 12.19 (16.38) 31.17 (13.04) 31.48 (21.72)
Turkish 64.7 (15.97) 42.35 (22.04) 48.30 (14.35) 32.25 (14.13) 10.03 (11.21) 8.95 (13.05) 38.27 (14.48) 23.3 (16.87)
English Monolinguals 23 60.27 (16.97) 69.39 (17.43) 38.95 (13.63) 46.01 (12.84) 12.68 (14.68) 18.11 (13.85) 26.27 (17.29) 27.9 (13.61)

Fig. 3. Mean recognition accuracy and source monitoring accuracy of Turkish–English bilinguals by language and condition in Experiment 2. Fig. 3A shows
source monitoring accuracy by condition and language. Fig. 3B shows mean recognition accuracy by condition and language.
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had been presented earlier (‘‘old’’ vs. ‘‘new’’ judgments)
and if it had whether it had been shown in first hand or
non-firsthand form (source judgment).

Upon completing the memory test participants filled
out a language background questionnaire and then were
given the second block. Stimuli were now presented in
the other language (i.e., if Turkish was presented in the
previous session, English was presented in the second ses-
sion). Although the recognition tests presented at the end
of the study phase of the first block had been unexpected,
participants were presumably no longer surprised on get-
ting the recognition test at the end of the second block.

Data analysis
As in the previous experiment separate analyses of var-

iance were conducted for recognition accuracy and source
monitoring accuracy. However, to examine the effect, if
any, of knowing or not knowing that a memory test was
forthcoming, recognition and source memory performance
were also examined as a function of language order. This
variable served as a proxy variable for expecting or not
expecting a memory test. Thus, those who began the study
phase in Turkish were not expecting the subsequent mem-
ory test in Turkish but were presumably expecting it later
when they got it in English; similarly, those who got the
English block first were not expecting a memory test in
English but were presumably expecting it by the time they
got it in Turkish. There were about equal numbers of early
and late bilinguals assigned to each language order condi-
tion but due to the small numbers per condition this vari-
able was not entered into the language order analyses.
Finally, to ascertain how bilinguals fared relative to English
monolinguals (who were only tested once), the monolin-
gual/bilingual comparison was based only on bilinguals
who got English first, so that both groups were comparable
in not expecting a memory test.

Results and discussion
Recognition accuracy (including mean hits and false

alarms) and source accuracy scores per group by language
and condition are summarized in Table 2.

Performance of Turkish–English bilinguals on Turkish vs.
English

Recognition accuracy
Overall recognition accuracy was first analyzed without

regard to language testing order. There was a condition
main effect [F(1,26) = 5.54, p < .05, g2

p ¼ :18] and a condi-
tion by language interaction [F(1,26) = 4.31, p < .05,
g2

p ¼ :14]. See Fig. 3. In Turkish, participants recognized
first hand sentences better than non-firsthand sentences,
t(26) = 3.32, p < .01 (38.27% vs. 23.3%, respectively); how-
ever, in English they showed no difference between the
two, t(26) = �.06, p = .95 (31.17% vs. 31.48%, respectively).
Moreover, bilinguals recognized non-firsthand sentences
significantly better in English than in Turkish, t(26) = 1.96,
p = .06 (31.5% vs. 23.3%, respectively).

Source monitoring accuracy
Analysis of source monitoring accuracy for bilinguals

considered as a whole revealed a main effect of condition



Fig. 4. Mean recognition accuracy of Turkish–English bilinguals on
Turkish by source type and language block (Experiment 2).

Fig. 5. Mean source monitoring accuracy in Turkish–English bilinguals on
Turkish by source type and language block.
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[F(1,26) = 5.8, p < .05, g2
p ¼ :18], a main effect of language

[F(1,26) = 15.19, p < .01, g2
p ¼ :40] and a condition by lan-

guage interaction [F(1,26) = 8.03, p < .01, g2
p ¼ :24]. Biling-

uals were significantly better at monitoring first hand
than non-firsthand sources in Turkish only, t(26) = 3.93,
p < .001 (64.7% vs. 42.35%). Moreover, non-firsthand
sources were monitored better in English than Turkish,
t(26) = 4.22, p < .001 (67.53% vs. 42.35%); there was no dif-
ference across languages in monitoring first hand sources,
t(26) = .21, p = .83 (63.61% vs. 64.7% for English vs. Turkish,
respectively).

The above pattern of findings using a within-subjects
design essentially replicates what had been observed in
the previous experiment in a between-subjects compari-
son, showing that recognition and source memory perfor-
mance were significantly better for first hand than non-
firsthand sentences in Turkish only. However, given that
the present design allowed for a separate examination of
performance under incidental memory vs. non-incidental
memory testing conditions, we conducted a set of addi-
tional analyses to explore the effects of this manipulation.

Performance of Turkish–English bilinguals on Turkish by test
block

Recognition accuracy
When performance on Turkish was compared across

participants who received the Turkish test in the first block
and those who received it in the second block (and were
presumably no longer surprised by getting a memory test)
there was a main effect of condition [F(1,25) = 12.26,
p = .002, g2

p ¼ :33] and a condition by block interaction,
[F(1,25) = 5.52, p = .03, g2

p ¼ :18] in overall recognition
accuracy. Although first hand sentences were recognized
better than non-firsthand sentences, the condition effect
was actually larger in block 2, t(13) = 4.73, p < .001 (40.2%
vs. 15.8%, respectively). Specifically, recognition of non-
firsthand sentences worsened for those who received the
Turkish test in the second block than those who got it in
the first block, t(25) = �2.67, p < .05 (15.8% vs. 31.4%) even
though the memory test was not a surprise for block 2 par-
ticipants. See Fig. 4.

Source monitoring accuracy
When a similar analysis by block was conducted for

Turkish source monitoring accuracy, there was again a
main effect of condition, [F(1,25) = 18.02, p = .001,
g2

p ¼ :42], and a condition by block interaction, [F(1,25) =
6.71, p = .016, g2

p ¼ :21]. The difference in source memory
for first hand vs. non-firsthand sentences was actually sig-
nificantly larger for second time than first time Turkish test
takers, t(12) = 1.05, p = .31 for Block 1 and t(13) = 5.42,
p < .001 for Block 2 (Turkish Block 1: 56.5% vs. 48%; Turkish
Block 2: 72.3% vs. 37.1%). Analysis of this interaction fur-
ther showed that memory for first hand sources was signif-
icantly boosted when the memory test was expected than
when it was not expected, t(25) = 2.91, p < .01 (72.3% vs.
56.5% for Block 2 vs. Block 1); there was no comparable
elevation of source memory for non-firsthand sources
across test blocks. See Fig. 5.

Performance of Turkish–English bilinguals in English by test
block

Unlike the findings for Turkish, there was no change in
recognition or source memory in English as a function of
whether the English block was presented first or second.
The block effect (31.2% vs. 31.5% for first hand vs. non-first-
hand), F(1,25) = .31, p = .58, condition effect (30.1% vs.
32.6% for Block 1 vs. Block 2), F(1,25) = .002, p = .96, and



Fig. 6. Correlation between age of English acquisition and source
monitoring accuracy of English non-firsthand source sentences (Experi-
ment 2).
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condition by block interaction, F(1,25) = .17, p = .68, were
not significant in the recognition memory analysis. For
the source analysis also the effects of block (67.6% vs.
63.3% for Block 1 and Block 2), F(1,25) = 1.28, p = 27, condi-
tion (63.6% vs. 67.5% for first hand vs. non-firsthand),
F(1,25) = .33, p = .56, and condition by block, F(1,25) =
2.65, p = .12, were not significant. Thus, unlike the case
for Turkish, performance on English was largely unaffected
by knowing that there would be a memory test.

Performance on English by Turkish–English bilinguals and
English monolinguals

To compare the performance of Turkish–English bilin-
gual speakers with that of native English speakers, a 2
(Group: Bilingual vs. Monolingual) � 2 (Condition: First
hand vs. Non-firsthand) ANOVA with repeated measures
on condition was conducted separately for mean recogni-
tion accuracy and source monitoring accuracy. Only biling-
uals who got the English block first were included in this
analysis.

Recognition accuracy
There was no significant effect of group or condition nor

was there an interaction. Recognition accuracy by Turkish–
English bilinguals and English monolinguals for first hand
English sentence forms was no different from that for
non-firsthand English forms (bilinguals: 31.7% vs. 31.4%,
respectively; monolinguals: 26.3% vs. 27.9%, respectively).

Source monitoring accuracy
The source memory analysis yielded a main effect of con-

dition [F(1,35) = 6.66, p = .014, g2
p ¼ :16]. The direction of

this effect was different from that previously observed for
Turkish: source memory for non-firsthand sentences was
actually better than that for first hand sentences (71.9% vs.
60.6%). This held equally for monolinguals and bilinguals.

In summary, the results show that performance of Turk-
ish–English bilinguals on English recognition accuracy and
source memory was very different from their performance
in Turkish but no different from that of English monoling-
uals. This would suggest that there was no carryover effect
of the Turkish pattern. However, this analysis was based
only on a subset of the participants, those who got English
first in the experiment, and did not subdivide bilinguals on
the basis of age of acquisition of English.

The contribution of age of L2 (English) acquisition was
examined in additional analyses. For these analyses all
early and late bilinguals were included (not just those
who got English first in the experiment).

Relationship between age of L2 acquisition and source
monitoring accuracy

A correlational analysis revealed a significant negative
relationship between age of acquisition of English and
accuracy of monitoring the source of non-firsthand English
sentences [r(25) = �.38, p < .05]. See Fig. 6. That is, the later
participants had started learning English the less accurate
they were in recognizing English non-firsthand sources.
Put differently, the performance profiles of bilinguals on
English more closely resembled those on Turkish the more
recently the bilinguals had learned English.

This effect was confirmed in a subsequent independent
samples t-test that compared early bilinguals (n = 16) with
late bilinguals (n = 11) on English vs. Turkish non-firsthand
source memory. Whereas no group differences were found
on Turkish source memory, on English early bilinguals mon-
itored non-firsthand sources better than late bilinguals (74%
vs. 57%, respectively); [t(25) = 2.17, p < .05]. Thus, even
when responding to stimuli in English, late bilinguals be-
haved as they did in responding to Turkish stimuli, showing
poorer source memory for non-firsthand information rela-
tive to early bilinguals. This finding lends support to the no-
tion that processing strategies developed in the first
language may carry over to a later acquired language.

General discussion

Previous authors have suggested that obligatory mark-
ing of evidentiality may attune speakers to source informa-
tion (e.g., Boroditsky, 2003; Gerrig & Banaji, 1994;
Robinson, 2009; Slobin, 2003) but there had been no previ-
ous test of this notion in adults. Our findings thus consti-
tute the first empirical investigation of an evidentiality
effect in memory for source as a function of the status of
evidential marking in the language.

Across two experiments our findings demonstrate sup-
port for an evidentiality effect in that within-language
comparisons consistently showed that memory for first
hand sources was better than that for non-firsthand
sources in Turkish speakers. On the other hand English
speakers showed equally accurate memory for both first
and non-firsthand sources. Secondly, cross-language com-
parisons conducted between-subjects (Experiment 1) and
within-subjects (Experiment 2), showed that whereas
there was no difference across English and Turkish in
memory for firsthand sources, memory for non-firsthand
sources was poorer in Turkish than in English. Whereas
we had initially expected that obligatory marking of infor-
mation source may be associated with better overall mem-
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ory for source, our findings suggest that this was not the
case. Rather, what our results suggest is that habitually
having to mark whether an assertion is based on firsthand
or non-firsthand knowledge leads to a privileging in mem-
ory of first hand sources and a discounting of non-firsthand
sources. Non-firsthand sources may be discounted because
one cannot be as certain of their truth value. As such they
may be perceived as less reliable in epistemic value com-
pared to first hand sources. Such an interpretation is con-
sistent with developmental research that Turkish
speaking children are more likely to trust information pre-
sented in first hand form than non-firsthand form (Öztürk
& Papafragou, 2005; see also Fitneva, 2001, for a similar
finding with Bulgarian-speaking children). If Turkish adults
similarly implicitly believe first hand accounts to be more
trustworthy, they may pay less attention to second hand
accounts and thus not encode them to the same degree
as first hand sources, and thereby show poorer retrieval
of non-firsthand sources. An ‘‘attentional neglect’’ account
for non-firsthand information would explain why even
when participants anticipated a source memory test and
thus could prepare for it (Experiment 2) did not show
improvement for such sources, but did improve their recall
of first hand sources. More generally, our findings with
Turkish fit with a number of findings noted in the memory
literature in English that memory accuracy may be affected
by the linguistic framing of an event, such as a subtle way
of creating uncertainty about whether the event occurred
at all by use of a definite vs. an indefinite article, e.g.,
‘Did you see the broken headlight? vs. ‘Did you see a bro-
ken headlight?’ (Strack & Bless, 1994).

Taken together, these results show a robust effect of
obligatory encoding of evidential marking on source mon-
itoring accuracy. Further work is needed to establish
whether the pattern of primacy of coding of first hand
source information we observed for Turkish generalizes
to other languages in which evidentiality is also marked
in the grammar, or whether it reflects the particular type
of evidential distinctions made in Turkish. Further work
would also benefit from extending investigation of source
memory to related phenomena such as the misinformation
effect. By examining how use of the first hand vs. non-first-
hand marker may interact with other experimental manip-
ulations of source credibility to affect memory accuracy
would provide useful insights into the relative weighting
of grammatical and contextual influences on memory
accuracy.

Another important finding from our research relates to
the impact of obligatory marking on performance in a sec-
ond language in which source is not obligatorily marked.
Our results showed that the pattern carries over to a lan-
guage in which evidentiality is not marked in the grammar,
particularly if the second language was acquired relatively
late. Late bilinguals in English showed worse source mem-
ory for non-firsthand information relative to that shown by
early bilinguals. This pattern is similar to that observed in
the domain of perceptions of agency (see Cunningham
et al., 2010) where the ‘‘Spanish’’ pattern of perceiving less
agency in accidental occurrences extended to English in
bilinguals (see Bassetti & Cook, 2010, for further discus-
sion). Again, it remains to be determined if this pattern is
specific to Turkish–English speakers or would be found in
other language pairs as well.

There were certain limitations of the present research.
One relates to how we operationalized evidential marking
in English, i.e., through use of modal adverbs. It could be
argued that our choice of this type of marking of non-first-
hand assertions made the English non-firsthand sentences
more perceptually salient than the Turkish ones and that
had we chosen some more subtle form of non-firsthand
marking in English (e.g., modal auxiliaries, such as ‘‘must
have’’) the superior performance of English over Turkish
may not have emerged. However, if salience of marking
per se was responsible for the memory performance in
the present study, we should not have gotten a difference
in response to first hand and non-firsthand markers in
Turkish as these are arguably equally salient perceptually
(both are monosyllabic suffixes). Moreover, based on a sal-
ience argument we should have obtained better memory
for non-firsthand than first hand sentence forms in English.
But, instead, there was no effect of evidential marking on
memory for English sentences. Nonetheless, to test the
generalizability of the effect we observed in English future
research should explore more systematically the full range
of lexical marking of indirectness in English by also using
modal auxiliaries or mental state predicates such as ‘‘it
seems’’ or ‘‘I think that. . .’’.

A second issue bears on how to interpret our findings of
poorer memory for non-firsthand vs. first hand sources gi-
ven the fact that the Turkish non-firsthand source marker
does not have a single meaning but can reflect hearsay,
inference, or surprise depending on the context. The poorer
memory for non-firsthand sources observed in our study
may in part reflect a difference arising from the one to
one mapping of first hand information in Turkish vs. the
one to many mapping of non-firsthand information in
addition to a greater perceived reliability of first hand
information. To test this interpretation of the nature of
the difference between first hand and non-firsthand infor-
mation, future research should be done with speakers of a
language that uses different markers for hearsay, inference
and expectancy violation, rather than a single marker. If
the pattern observed here is replicated in speakers of such
a language (e.g., Korean or Japanese) then one can more
confidently conclude that it is the greater salience and/or
conceptual prominence of first hand assertions rather than
the greater ambiguity of non-firsthand assertions (due to
their sharing a single marker for several types of non-first-
hand sources) that underlies the effect observed.

Finally, a third potential issue that limits the scope of
the present findings arises from the fact that the stimuli
were presented visually rather than auditorily. By present-
ing the sentences visually we were not able to study pro-
sodic effects on the interpretation and representation of
narrated events. In further investigations it would be use-
ful to compare performance under conditions of auditory
vs. visual presentation, as well as add discourse cues to
broaden the scope of the investigation. In addition, a
potentially fruitful follow-up to the present research
would be to explore the time course of processing utter-
ances with first hand vs. non-firsthand marking. This ap-
proach would allow a way of testing whether first hand
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assertions (particularly for speakers of languages such as
Turkish) have a processing advantage and whether non-
firsthand representations are computed on an as needed
basis relying on contextual cues.

If it is indeed the case that Turkish speakers are worse
than English speakers in memory for non-firsthand infor-
mation one might expect to find differences in perfor-
mance between these groups in various other contexts,
for example, in the incidence of false memories of an event
or the attribution of post-event information. In eyewitness
testimony cases, post-event information is more likely to
have non-firsthand sources, such as hearing from other
witnesses, or from television or newspaper accounts. Turk-
ish speaking eyewitnesses could conceivably be more
likely to misattribute post-event information as first hand
information and thus be more susceptible to misinforma-
tion, relative to English speakers. If that is the case one
practical application of the present research might be to
develop interventions to make Turkish speakers more
attentive to non-firsthand sources of information (cf. Aydin
& Ceci, 2009).

To conclude, all languages allow their users to mark
source of knowledge. The way source of evidence is con-
veyed, however, differs from language to language. Some
languages encode source in their grammar, which makes
source coding obligatory, whereas other languages encode
source of knowledge in the lexicon, which makes it op-
tional. The present research demonstrated that obligatory
coding source of knowledge affects retention. In either sys-
tem first hand sources have robust representations. How-
ever, obligatorily coded non-firsthand sources, at least in
the case of Turkish, appear to be more fragile than option-
ally coded ones.
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