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ABSTRACT

EFFECTS OF PROFICIENCY IN A SECOND LANGUAGE ON FALSE MEMORIES
PRODUCED BY ASSOCIATIVE AND CATEGORICAL PROCEDURES

AYKUT, Bahar
M.S., The Department of Psychology
Supervisor: Prof. Dr. Mine MISIRLISOY BIYIKOGLU

August 2024, 64 pages

False memories have been studied extensively to understand the underlying
mechanisms of various cognitive processes (Gallo, 2010). A common method to
explore false memory is the Deese, Roediger, and McDermott (DRM) paradigm
(Deese, 1959; Roediger & McDermott, 1995). Research focusing on the effect of
language on DRM-elicited false memories has shown not only that false recognition
rates are higher in the dominant language (L1) compared to the non-dominant language
(L2) (Anastasi et al., 2005), but also that false memory rates increase with proficiency
(Arndt & Beato, 2017). These differences were explained with differential activation
in L2 and L1 (Dewhurst et al., 2009). In addition, studies suggest that DRM and
category lists create different activation levels (Coane et al., 2021). However, the
differential effects of list type on false memories at different levels of proficiency in
L2 have not yet been investigated. The current study aims to investigate the effect of
proficiency in L2 on the differential false memory rates elicited by DRM and category
lists. To this end, we ran a two-session experiment in which we contrasted the false
memory rates elicited with DRM and category lists for individuals with differential
levels of L2 proficiency. L2 proficiency was expected to affect DRM and category
lists differently. Results showed that DRM and category lists differed regarding false



memory rates in L2, supporting previous literature. However, levels of L2 proficiency
did not affect false memory rates in either list type, the reasons for which are discussed

regarding underlying mechanisms.

Keywords: False memory, second language proficiency, DRM paradigm, category

lists, recognition memory



0z

IKINCI DILDE DIL YETERLILIGI SEVIYELERININ DEESE-ROEDIGER-
MCDERMOTT (DRM) LISTELERI VE KATEGORIK CAGRISIMLI LISTELER
ILE OLUSTURULAN BELLEK YANILMALARINA ETKISI

AYKUT, Bahar
Yiiksek Lisans, Psikoloji Bolimii

Danisman: Prof. Dr. Mine MISIRLISOY BIYIKOGLU

Agustos 2024, 64 sayfa

Yanlis bellek, cesitli bilissel siireclerin temel mekanizmalarini anlamak amaciyla
literatiirde kapsamli bir sekilde incelenmistir (Gallo, 2010). Yanlis bellegi arastirmak
icin yaygin olarak kullanilan bir yontem Deese, Roediger ve McDermott (DRM)
paradigmasidir (Deese, 1959; Roediger & McDermott, 1995). Anadil ve ikinci dilin
DRM paradigmas: ile {iretilmis yanlis bellek {izerindeki etkisini inceleyen
arastirmalar, yanlis tanima oranlarinin baskin dilde (L1) ikinci dilden (L2) daha yiiksek
oldugunu ve bu etkinin dildeki yeterlilik ile arttigin1 géstermistir (Anastasi ve dig.,
2005; Arndt & Beato, 2017). Bu farkliliklar, L2 ve L1'deki farkli aktivasyon
seviyeleriyle agiklanmistir (Dewhurst ve dig., 2009). Ayrica, ¢alismalar, kategori ve
DRM listelerinin farkli aktivasyon seviyeleri ortaya g¢ikardigini ortaya koymustur
(Coane ve dig., 2021). Ancak, bildigimiz kadartyla, liste tiiriiniin ikinci dildeki farkli
yeterlilik seviyelerinde yanlis bellek tizerindeki farkli etkilerini arastiran bir ¢alisma
bulunmamaktadir. Mevcut caligsma, ikinci dildeki yeterliligin DRM ve kategori
listeleri tarafindan ortaya ¢ikarilan farkli yanlis bellek oranlari {izerindeki etkisini
aragtirmay1 amaglamaktadir. Bu amagla, farkl yeterlilik seviyelerine sahip bireylerin

DRM ve kategori listeleri ile elde edilen yanlis bellek oranlarinin karsilagtirtldig iki
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oturumluk bir deney gerceklestirilmistir. Ikinci dildeki yeterliligin DRM ve kategori
listelerini farklt sekilde etkilemesi beklenmistir. Sonuclar, DRM ve kategori
listelerinin, literatiirdeki bulgular1 destekleyen sekilde, L2'deki yanlis bellek oranlari
acisindan farklilik gosterdigini gostermistir. Ancak, ikinci dildeki yeterlilik seviyeleri
her iki liste tlirlindeki yanlis bellek oranlarini etkilememistir; bunun nedenleri altta

yatan temel mekanizmalar agisindan tartisilmaktadir.

Anahtar Kelimeler: Yanlis bellek, ikinci dil yeterliligi, DRM paradigmasi, kategori
listeleri, tanima bellegi
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CHAPTER 1

INTRODUCTION

In our daily lives, we mostly think of our memories as the remnant details of the events
that have taken place. However, the complex nature of systems that govern our
memory can also lead to the retrieval of information for events that never took place
or remembering details of these events differently; a phenomenon known as false
memory (Roediger & McDermott, 1995). False memory has been studied extensively
in the literature, with some studies emphasizing its forensic and clinical aspects, while
others approach it as an error or illusion of memory that provides valuable information
about the governing processes of both episodic and semantic memory. The present
thesis will adopt the approach to false memory as a memory illusion that aids us in
understanding memory processes.

Early experimental research on memory has mostly focused on the accuracy of
responses. Errors were considered to be only helpful for informing about the possible
criterion shifts or correcting accuracy while calculating performance (Roediger, 1996).
Despite distortions and illusions of memory in and of itself not being of primal interest
for most of the earlier memory researchers, there were also some studies that remarked
on how those could be useful. For instance, as early as 1894, Kirkpatrick (as cited in
Oliveira et al., 2018) reported that when participants were presented with words such
as roll, thimble, and knife, they tended to think that related words such as thread,
needle, and fork were also in the list they were presented with. He suggested that this
is an important illustration of how suggestions could manipulate people’s reports of an
experience. Later studies employed various methods to observe memory distortions,
such as the misinformation paradigm (Loftus et al., 1978), imagination inflation
(Loftus et al., 1996), and the list learning paradigm (Deese, 1959). The list learning
paradigm is one of the most common methods to elicit false memories in a laboratory
setting. It consists of participants studying a list of items to remember for a later

memory test. Studies, such as the one by Deese in 1959 and Underwood in 1965, used



lists of related words to show that when people are presented with related items, they
are very likely to falsely remember another semantically related item that they were
not actually presented with.

Investigating memory illusions in the lab is important to control or manipulate the
various aspects that could affect the elicitation of false memories at different phases of
the process. For instance, manipulations of the type of stimuli (e.g. pictorial vs. verbal),
encoding and retrieval manipulations, such as imagery encoding, and priming.
Observing the outcomes of such diverse manipulations is crucial for gaining a deeper
understanding of the stages involved in memory processes. False memories, similar to
other memory illusions, have implications about the constructive nature of memory.
They can inform us on how our existing knowledge can shape the way we organize
the perceived information, which hints at the effect top-down processes have on the
perception of our environment as well as how we process, store, and retrieve that

perceived information.
1.1 The DRM Paradigm and the Category Associates Procedure
1.1.1 The DRM Paradigm

A commonly used method of the list-learning paradigms adopted to explore false
memory is the converging associates procedure developed by Deese, Roediger, and
McDermott (Deese, 1959; Roediger & McDermott, 1995). In the Deese-Roediger-
McDermott (DRM) paradigm, a false memory is elicited using lists of semantically
related words (Gallo & Roediger, 2001). The DRM lists are associative in nature, and
the words on a DRM list are not only semantically related to one another but also
associated with one critical “lure” word that is not included in the study list presented
to the participant. Typically, the participant mistakenly retrieves this lure word as a
studied word. The retrieval rates of the non-studied critical lure (CL) words can
surprisingly be very close to the correct recall or recognition rates for the actual studied
items. For instance, when participants are presented with words such as pie, red, juice,
and pear, all of which are related to a specific critical word that was not presented in
the study, they are still very likely to retrieve this critical word, in this case apple, with
the presented items. In their original study, Roediger and McDermott (1995) used
Russel and Jenkins (1954) norms to form the DRM lists. Every list consisted of 12



words picked from the words given as responses to the critical lure word in associative
word norms. Their results revealed that false recall rates for the critical lure words
were similar to correct recall rates for studied words. For recognition memory, false
alarm rates were very close to the hit rates, indicating that DRM lists were a prominent
method of eliciting and investigating memory illusions in laboratory settings.

The DRM paradigm is considered to be very reliable because the false memories
elicited by the DRM procedure are robust across a great number of studies that
employed different encoding and retrieval strategies (Dewhurst et al, 2017), age
groups (Carneiro et al., 2007), study-test intervals (Thapar & McDermott, 2001), and
stimuli modality, i.e. lists using auditory, visual or pictorial stimuli (Wang et al, 2018).
False memories elicited by DRM lists are often hard to distinguish from true memories
for participants; they report remembering critical lure words with confidence in studies
that collect confidence ratings or remember/know responses (Dewhurst & Warrand,
2004). Similarly, participants report retrieving false episodic details about the false
memories, such as attributing the critical lure to a specific experimental source (Payne
etal., 1996).

Despite the evidence suggesting that false memories elicited by the DRM procedure
can be experienced as vividly as actual memories, some argue that the DRM false
memories differ from the naturalistic creation of false memories. Therefore,
generalizing the implications of these studies with DRM false memories to real-life
false memories may not be appropriate (Gallo, 2010). However, research has
demonstrated that individuals more susceptible to DRM-induced illusions are also
more likely to experience other memory distortions or extraordinary autobiographical

memories, such as those involving alien abductions (Clancy et al., 2002).

1.1.2 The Category Associates Procedure

A similar procedure used in list-learning paradigm is the Category Associates
Procedure (Buchanan et al.,1999). In this procedure, the word lists are exemplars of a
higher taxonomic category, and the most typical exemplar of that subordinate category
happens to be the critical lure word, which is not included in the list (Dewhurst, 2001;
Seamon et al., 2000). For instance, the study list in the category of fruits includes words

like pear, orange, banana, etc., and the most typical member of the fruit category,



apple, is excluded from the list as the critical lure word, yet, it is still retrieved as a
studied word during the test phase, making it a false memory. The false memory rates
for category lists are typically lower than the false memory rates elicited by the DRM
lists for both recall and recognition tests (Pierce et al., 2005; Desoto & Roediger,
2014).

Even though DRM and category lists both consist of semantically related items and
they both rely on associations between the list items and the critical lure word to elicit
the memory illusion, they have differential natures (Smith et al., 2000). The
relationship between the list words and the critical word is only taxonomic for the
category lists, indicating category membership. In contrast, for DRM lists, these
relationships are multifaceted, i.e., there are multiple levels of association, such as
synonymity, cooccurrence in similar contexts, shared features, etc. (Coane et al.,
2021). To demonstrate this difference with the examples provided earlier, a category
list with the critical word apple would include words such as pear, orange, and banana,
which all belong to the same semantic category of fruits, while a DRM list with the
same lure word, apple, would include words that are associatively related to apple in
more than one way, such as pie (co-occurrence), red (feature-based), as well as pear

(taxonomic).

1.1.3 Comparison of DRM and Category Associates Procedures

Exploring the similarities and differences between DRM and category lists helps us
shed light on how false memories are generated by improving theoretical insights.
When considering the similarities between DRM and category lists, a key point is that
both methods utilize semantic associations to elicit false memories of words that were
not actually presented. This common approach underscores how both techniques
exploit the tendency of memory systems to link related concepts, resulting in activating
the non-presented lure words. Studies also demonstrated that illusions elicited by DRM
and category lists possibly had similarities in their susceptibility to be affected by a
number of experimental manipulations. It has been argued that both for DRM and
category lists, interventions that occurred during the encoding phase affected the rate
of false memory illusions. For example, dividing attention during the encoding phase
(Knott & Dewhurst, 2007), and explicit warning instructions given during the study
about the illusion (Brainerd et al., 2001) decreased the false memory rates for both list

4



types. On the other hand, using blocked lists compared to randomized lists during the
study phase (Tussing & Greene, 1997), using a higher number of words per list
(Dewhurst & Anderson, 1999), and instructing the participants to form associations
between the study items (Dewhurst et al., 2009) increased false memory rates for both
DRM and category lists.

Despite their similarities, category lists and DRM lists also have key differences.
While both methods give rise to false memories, they do so through different
mechanisms (Coane et al., 2021). Category lists often create false memories by
leveraging semantic relationships within a broader category, leading to errors based
on the general meaning of the items. In contrast, DRM lists use the strength of
associative links between specific words to generate false memories, focusing on
individual word pairs and their connections. It has been argued that the observed
differences between the two processes could stem from the differences they have in
their associative nature, which further informs us about the differentiative processes
that might be involved in each procedure (Knott et. al. 2012). In their 2005 study, Park,
Shoebe, and Kihlstorm argued that DRM and category lists could be utilizing different
processes wWhile creating false memories because of the difference in the way the words
in the lists relate to each other and to the critical word. In general, DRM lists elicit a
higher proportion of false memory than category lists (Buchanan et al., 1999,
Dewhurst et al., 2009). One possible reason for this finding is argued to be that the
words in DRM lists have higher Backwards Associative Strength (BAS) compared to
category lists (Roediger et al., 2001). Backward associative strength refers to the
associative strength from the items in the study lists to the non-studied critical word
(Beato & Arndt, 2017). Another study by Knott et. al. (2012) had findings that
highlighted the effect of BAS on creating false memories. In both recall and
recognition tasks, the proportion of memory illusions for DRM and category lists did
not differ for high BAS lists and was higher than for low BAS lists. However, for low
BAS lists, category lists showed no significant priming effect in word stem completion
task, unlike DRM lists. On the same note, a study by Roediger and colleagues (2001)
showed that a DRM list with a mean BAS of .23 (the list with king as the critical lure
word) can result in a false-recall rate of .10, whereas another list with a mean BAS of
.17 (the list with the word smoke as the lure), can produce a higher false recall rate

(.54), despite its lower BAS level. This indicates that although BAS is a well agreed



upon measure that predicts false memory, even when it is controlled for, there are still
observed differences between the two types of lists. Therefore, it is possible to infer
that BAS cannot account for all the differences between the list types on its own, and
there must be other factors at play as well (Coane et.al., 2016). Another difference
between the DRM and category lists that have been revealed in the literature is that,
when indirect priming effects were examined for DRM and category lists, priming was
only observed for the DRM lists (Smith et al., 2002). The DRM procedure produces
memory illusions that are prone to be influenced by associations activated at study
(Roediger et al., 2001) and are not as affected by processes at test (Coane & McBride,
2006). Memory illusions produced by the category procedure are more likely to be
made by semantic processes that occur at the test phase (Smith et al., 2002). Since the
two processes can be affected differently by various phenomena, as well as having
differences in the encoding retrieval phases and the type and rate of false memories
they elicit, it was argued that these differences imply distinct underlying mechanisms
of the list types (Smith et al., 2002). Therefore, to better understand how the two
processes differ in terms of what they are affected by and to shed light on whether the
two types of lists differ in terms of the mechanisms they employ, it could be beneficial
to consider other aspects that could highlight potential differences.

1.2 Accounts of False Memory

Early research on memory illusions and disruptions, particularly involving complex
narratives, explored how the mind compensates for missing information. For instance,
Bartlett’s (1932) study demonstrated how participants, after reading a story, recalled
it with details not originally included. This phenomenon, explained by the constructive
nature of memory, suggests that memory is not a mere reproduction of events but
involves reconstructive processes (Brainerd & Reyna, 2005). According to
constructivist theories, individuals tend to remember the meaning of an event rather
than the exact details (Reyna, 1996). Bransford and Franks (1971) further proposed
that shortly after an event, people lose specific details and retain an integrated
representation based on their interpretations. Although false memories of real-life
events and studies that utilize complex narratives can hint at the retrieval of a general

interpretation rather than actual details of an event, it is also considerable that some



actual details can be stored and retrieved alongside that general meaning. Moreover,
details such as the time and modality could even enhance the memory of the event. On
the other hand, schema-based approaches focus on how memory is organized into
schemas or networks of related concepts. This approach suggested that when
individuals are exposed to a list of related words, a schema associated with that
category becomes activated, spreading to related concepts, including the critical lure.
This activation makes the non-presented word seem familiar and contributes to its false
recognition or recall, and the fit of the critical lure within the schema contributes to the
formation of false memories. Based on these earlier explanations, other theoretical
frameworks attempted to explain findings in the memory illusions literature, two
accounts stand out as the most frequently cited and offer explanations for a broader

range of results.

1.2.1 The Activation Monitoring Framework

One of the most common attempts to explain how false memories come to be is the
Activation/Monitoring Framework, or AMF, (Roediger et al., 2001), which combines
activation from the Implicit Associative Response (IAR) theory of Underwood (1965),
and monitoring account from the Source Monitoring Framework by Johnson (1988).
According to AMF, false memories occur because the semantically related words
studied in the list become activated during the study phase. This activation spreads to
the non-presented critical lure word. Figure 1 represents this activation of a word and
the spread of this activation to other related words in the semantic network, and to the
non-presented lure word. As the amount of this activation increases, due to various
factors including Backwards Associative Strength (BAS), number of words, and
number of CLs, it becomes easier to accept this lure word as “old”, as in, has been
presented in the study list. On the other hand, since increasing association hinders
monitoring the source of this activation, it becomes harder to identify the item as
“new”. As exposure and proficiency increase, so does the automaticity of activation of
concepts and their associative links, making false memory production occur without

conscious effort or awareness (Howe, 2005).



Figure 1. Representation of the Semantic Activation in Mind According to AMF

Note. The activation of the network of relevant words by the spreading activation from the word “music”. From
“A self-reference false memory effect in the DRM paradigm: Evidence from Eastern and Western samples” by
Wang et al, 2018, Memory & Cognition, 47(1), p. 77.

1.2.2 Fuzzy Trace Theory (FTT)

Another theoretical framework that attempts to explain false memories is Fuzzy Trace
Theory (FTT), which suggests that there are 2 kinds of memory traces stored in the
memory: verbatim and gist traces. Verbatim traces refer to the exact details of an event,
such as the physical features of it. Gist traces, on the other hand, have the main concept
of the event, such as the meaning or the main pattern (Brainerd & Reyna, 2002). For
instance, when words in a list are presented, the visual aspects like the color and font
of the word or the time of presentation would be verbatim details, and the general
theme of the list would be the gist of it. FTT suggests that as the semantically related
words in the list are studied, participants produce a gist, a summary of the general
theme or meaning of the list and rely on this gist while making new/old decisions about
the test words. Critical lure being closer to that created gist makes the participant more
vulnerable to false memories, and retrieval of verbatim traces limits that probability.
Figure 2 demonstrates how verbatim and gist traces can predominate one another in

different situations.

1.3 False Memories in a Second Language and The Role of Proficiency

False memories elicited by associative lists, especially DRM lists, have been

investigated in various cultures and languages; and it has been shown that DRM lists



elicit false memories in other languages as well (Misirlisoy, 2004, Turkish; Anastasi
et al., 2005 Spanish; Nam, 2018, Korean).

Stimulus = Event or information

Encode and store verbatim Encode and store gist
reprasantation. reprasentation(s).

Task = Task = Task = Task =

Recognize exact Recognize meaning. Process only meaning Decide.
words/numbers. {reject literal), as in Use verbatim and gist.

Use verbatim and gist. metaphor If verbatim is
Verbatim trumps gist. comprehension. indifferent, then
simplast gist trumps.
Gist trumps werbatim.

If simplest gist is indifferent, then more
precise gist representation is used.

Categorical gist (some-none, sure-risky)
gives way to ordinal gist (less-more,
low-high).

Note. Verbatim and Gist traces predominating one another based on the characteristics of the situation. From “A
new intuitionism: Meaning, memory, and development in Fuzzy-Trace Theory” by Reyna, V. F., 2012, Judgment
and Decision Making, 7(3), p. 337.

Figure 2. Application of FTT to Different Events

However, it is hard to compare the results of the studies investigating false memories
in languages other than English for several reasons. In many studies, bilingualism and
second language acquisition are used interchangeably, and their definitions are
unclear. In some studies, the participants' dominant language differs from their native
language (Marmolejo et al., 2009). In addition, because it is not always possible to find
equivalent words in another language for the original list items, factors that could
affect the level of false memories, such as BAS levels and list length (Coane et. al,
2001), vary a lot between the lists used. Despite these differences between the studies,
there are still some common results. In general, false memories seem to be more
prominent in the first or dominant language (L1), than second or non-dominant one
(L2) (Beato et al., 2023; Kawasaki-Miyaji et al., 2003; Sunderman & Kroll, 2006), and
increase with proficiency (Graves et al., 2014). These common findings are accounted
for by both AMF and Reverse Hierarchical Model (RHM). According to RHM,
bilinguals with low proficiency access the meaning of the words through their L1
because the link between the words and their L2 is still weak; as they become more
proficient in their L2, this connection gets stronger, and the mediation of L1 is less

needed (Kroll & Stewart, 1994). Therefore, the weaker connection between the words
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in L2 leads to lower levels of activation for the lure word. As the connections become
stronger with proficiency, associations also increase, leading to a higher magnitude of
false memories (Suarez & Beato, 2023). The findings in the literature regarding false
memories in a second language suggest a difference in how L1 and L2 are processed
in the mind. Yet, there is not enough evidence that has implications on where these
differences stem from (Suarez & Beato, 2023). As mentioned earlier, existing research
has divergent findings and conclusions, not allowing the derivation of implications for
the mechanisms of monolingual and bilinguals’ language and memory processing. For
instance, because DRM lists are associatively related and the activation it creates is
affected by many factors, such as BAS or frequency of the words in that specific
language, using translated lists may not allow researchers to control for possible
confounds (Anastasi et al., 2005; Marmolejo et al., 2009).

Researchers developed original lists in accordance with the characteristics of their own
language, like frequency of use, concreteness, and imageability. However, it was not
possible to control for or equalize them in every aspect as the lists in other languages
(Yiivriik et al., 2018), making it difficult to compare results across languages. In
addition, studies that employ only the second language for investigating false memory
are also scarce. Most of the literature consists of studies that test L1 and L2 together,
which prevents us from knowing clearly whether the observed effect is unique to L2
because of the possibility of unwanted activation evoked by seeing words in L1
(Suarez & Beato, 2023). Associations being weaker for concepts in L2 also places an
emphasis on the effect of language proficiency on false memory, which could imply
that a difference in the type and level of association could produce different results in
a second language than observed so far in L1 (Arndt & Beato, 2017). Also, participants
tend to be affected more by manipulations in phonological or orthographical features
of the lists in their L2 compared to L1 and compared to semantic manipulations
(Bialystok et al.,2020). This observation, that the participants are more affected by the
phonological and orthographical feature changes in their L2, is more prominent for
lower proficiency (Dewhurst & Robinson, 2004), pointing to how proficiency affects
mental representations of words and semantic processes. Given that DRM and
category lists use different types of associations, and create different levels of
activation, and proficiency is claimed to affect activation levels as well, it’s possible

that language proficiency affects the false memories elicited by these methods
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differently. Investigating both DRM and category lists at different L2 proficiency
levels could provide important insights as to whether the typical difference between
the two list types will persist in a second language, and how it would change with
proficiency. This approach would help us understand how the differential levels of
activation due to different levels of language proficiency impact false memory rates
across different types of associative procedures and provide implications for the
theoretical accounts that attempt to explain false memories. Additionally, it offers
meaningful implications for understanding the distinct mechanisms underlying DRM
and category lists, contributing to the ongoing debate of whether false memories
elicited by DRM and category lists use the same mechanisms.

In conclusion, existing literature suggests that language proficiency affects false
memory rates by enhancing the automaticity of lexical representations, which in turn
activates conceptual representations in semantic memory (Howe et al., 2009). Given
that DRM and category lists produce different levels of associations, examining the
interaction of these factors could illuminate key theoretical debates about the nature
and creation of false memory, and mental representation in a second language. This
investigation not only addresses gaps in our understanding of false memories but also
paves the way for future research on how proficiency in a second language influences
memory. The results of this investigation between DRM and category lists for different
levels of proficiency will have implications for both second language processing and
memory, how they affect general differences between DRM and category lists, and the
different mechanisms that govern these processes. The significance of the study is that
it is the first study that compares the differential effect of proficiency in L2 for DRM

and category lists.
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CHAPTER 2

THE CURRENT STUDY

As mentioned in the previous chapter, DRM and category lists differ in nature, produce
different rates of false memories, and are influenced differently by manipulations at
encoding and retrieval and other phenomena. These differences are usually attributed
to the difference in the nature of the relationship between the words each list type
employs and the differential activation they create as a result of this difference in their
nature.

The literature has also shown that higher proficiency in a second language results in
higher proportions of false memory (Arndt & Beato, 2017), and participants tend to be
affected more by manipulations in phonological or orthographical features of the lists
in L2 compared to their L1. This observation is often explained by the strength of the
associations between the word representations in one’s L1 being stronger compared to
L2, and increasing with proficiency (Dewhurst & Robinson, 2004), pointing to a
difference in mental representations of words based on proficiency levels. This
emphasis on association between the concepts in L2 implies that a difference in the
type and level of association could produce different results for false memories in L2
than observed in L1 (Arndt & Beato, 2017). Considering the different types of
associations category lists and DRM lists have, and how L1 and L2 can differ in terms
of mental representation and the association between concepts, it could be possible to
argue that the effect language proficiency has on the results of these two procedures
could be different.

Another explanation for DRM lists producing higher levels of false memory comes
from the monitoring approach, suggesting that category lists are affected more by
monitoring processes than DRM lists (Misirlisoy, 2004). It is also known that
monitoring processes are more effective while using a foreign language compared to
one’s native language (Grant et al., 2023). These findings point to possible differences

in the effectiveness of activation and monitoring processes for DRM and category lists
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in a second language. This difference could be amplified by different levels of
proficiency, as a lower level of proficiency is known to magnify the differences
between a second and first language in many aspects (Suarez & Beato, 2021). Hence,
an investigation of both paradigms while measuring proficiency in L2 to explore the
possible outcomes would help clear the issue since would provide important
implications and be a meaningful addition to the existing debate about the differences
between the mechanisms DRM and Category lists adopt, as well as implications about
the usage of second language and memory.

To our knowledge, the possible differential effects of proficiency in a second language
on DRM and category lists has not yet been studied in the literature. The present study
aims to investigate how proficiency in a second language will affect memory illusions
that result from associative and semantic processes. The main research question is
whether DRM and category lists will yield different results in terms of false and
veridical memory levels for different levels of proficiency in a second language. As a
result of the earlier mentioned difference in the levels of activation created by the 2
types of lists, and the proficiency levels in L2 amplifying this difference, an interaction
effect of proficiency in L2 and list type is expected. As the association, and thus
activation, increases with proficiency, false memory rate elicited by associative DRM
lists is expected to be higher than those elicited by category lists. On the same note,
for lower proficiency levels, since the association between words will not be as high
as the high proficiency situation, they could be more susceptible to an illusion elicited
by categorical relations rather than the more associative one created by DRM, leading

to higher levels of false memory rates for category lists than DRM lists.

2.1 Method

This study was pre-registered in the Open Science Framework. All of the materials
used in the study, as well as experiment scripts and data are available online at
https://osf.io/qwgud/?view_only=9031cb8570c744d0a9d6338b9bba82e0

2.1.1 Participants
Since the effect size of interest was not previously reported by an earlier study in the

literature, we designed our study to detect a moderate effect size of f =.15 An a-priori
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power analysis using the G*Power-3 software (Faul et.al., 2007) indicated that with
.80 power, to detect a moderate effect size f of .15 with alpha set at .05, a sample size
of 76 would suffice. Because of possible loss of data due to reasons such as participants
not completing the experiment or not having Turkish as their native language, we
aimed to recruit a sample size of 10% more than the initial target number, which made
84 participants in total.

Participants were Middle East Technical University (METU) students who were 18—
30-year-old native Turkish speakers. They had normal or corrected to normal visual
acuity and did not report any problems with their sight and reading. Eighty-four
participants participated in the experiment in exchange of course credit, a canteen
coupon or voluntarily. Four participants were excluded from the analysis: 2 because
of age restriction, 1 for failure to adhere with the experimental instructions, and 1
because of ambiguity in the dominant language. Analyses were carried out with the
remaining 80 (M = 22, SD=2.15).

2.1.2 Apparatus and Stimuli

Stimulus presentation and data collection were carried out on the E-prime 2.0 software

(Psychology Software Tools, Pittsburgh, PA) automatically.

2.1.2.1 Word Lists.

In both conditions, 15 lists were used, with 12 words on each list. Words on the lists
were presented in descending order based on their level of associative strength relative
to the critical word -for the DRM list- or their proportions of responses — for the
category lists- and remained the same for each participant. However, the order of the
lists was randomized for every participant.

Stimuli in the category list condition were selected from Van Overschelde et al.'s
(2004) category norms (see Appendix A). For each category, typically, the first 15
words with the highest response proportions were used. However, the lists were
monitored for words that could be problematic were eliminated or replaced with other
words further down the category list. Specifically, words that might create confusion
for non-native speakers, such as “cardinal” in the bird category that has more than one

meaning; words that were also used in the DRM list condition, such as the word “leg”
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which was in both the category list for body parts and the “table” list of DRM
condition; words that consist of 2 words, such as cutting board in kitchen utensils
category list; and words that would make the category more ambiguous, i.e. words
“carthquake” and “monsoon” in the “weather phenomenon” category list were
eliminated.

For the DRM condition, the lists were taken from the Stadler et al. (1999) study.
Initially, lists with the highest proportion of false recognition for lure words were
picked, while some lists with words that might not create the same levels of association
for a non-native speaker, such as the list “black,” which encompassed words that have
dual connotations, i.e. black and death. These lists were eliminated due to concerns
about those figurative words not being seen as relevant to the rest of the list for a non-
native speaker. After this selection, the lists went under the same monitoring process
as the category lists, eliminating the words that were common with the lists in the
category condition, that were too distinctive (e.g. longer than the rest of the words, less
frequent), such as “stethoscope”; words that were not commonly known for non-native
speakers, such as “swivel”’; and proper nouns such as “Arctic” (see Appendix B).

For the recognition test of each condition, 60 words from the studied lists were
selected. For each list, words in the 1%, 4" 7" and 10" positions were selected to have
equal difference in between the words, i.e. for the 12 words in the list, these positions
allowed for equal spaces, with 3 words in between. For the non-studied items, there
were 45 filler items (see Appendix C) and 15 critical lures, 1 critical lure for each list,
120 words total. The filler words were selected from MRC Psycholinguistics database
that contains 150837 words (Coltheart, 1981). Forty-five words, each with 4 to 6 letters
and no more than 3 syllables, were selected. The selected words had the following
characteristics to standardize the filler words and make them less distinctive:
concreteness scores between 400 and 600, imagery levels between 400 and 635, and
frequency between 20 and 850.

2.1.2.2 English Proficiency Tests

At the end of the experiment, participants received placement tests to measure their
proficiency levels, which consisted of a cloze test and a vocabulary test. Cloze tests
are considered to be an efficient way to evaluate general language proficiency (Chae

& Shin, 2015). In a cloze test, there is a reading passage with blanks, and the examinee
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must realize relationships within or between the sentences in the passage and fill in the
blanks accordingly (Chung & Ahn, 2019). The cloze test by lonin and Montrul (2010),
which has 40 multiple-choice questions, was used for our study.

For the vocabulary test, the updated version of the Vocabulary Levels Test (VLT) by
Webb, Sasao, and Balance (2017) was used. This test aims to measure vocabulary
knowledge at 5 different levels, with 30 words at each level.

Participants were also asked to report scores of EPE (English Proficiency Exam),
which is the placement exam used by METU school of foreign languages to evaluate
students’ proficiency levels. EPE consists of 4 modules: Listening, reading, note-
taking, and independent writing. It takes 165 minutes and is scored out of 100. This
test aims to measure test-takers' ability to interpret and react to written and spoken
academic materials, understanding interactions within classroom and campus
environments, and generating written content (METU School of Foreign Languages,
n.d.)

2.1.3 Design and Procedure

The study was approved by the METU Human Research Ethics Committee (see
Appendix E). A 2 (list type: DRM, Category) x 3 (item type: target, CL, filler) within-
subjects design was used to assess veridical and false memory rates for DRM and
category lists. Language proficiency level was assessed as a continuous measure. The
DRM and Category conditions were administered in different sessions. The order of
the sessions was counterbalanced across participants.

Participants read and signed an informed consent form (see Appendix D) and answered
demographic questions before starting the experiment. Their answers were collected
automatically by the experiment program. The experiment consisted of 2 sessions-
DRM and category- and each session had the same 3 phases: study phase, filler task,
and the recognition test phase. Each session had 15 study lists with 12 words each,
making 180 words total.

Before each phase of the experiment, participants were explained the instructions by
the experimenter for the relevant phase, and they read the instructions on the screen as
well. Then, they were asked to repeat the instructions to ensure there was no confusion
about the task. After they summarized the instructions for the study phase, they started

the experiment by pressing the spacebar key. The study phase started with a fixation
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presented at the center of the screen for 2000 ms, followed by the stimuli, i.e. words.
The words were presented in black at the center of the screen, on a light gray
background for 1500 ms. with 1000 ms. inter stimulus intervals (see Figure 3). Due to
the specific sequence of the words in the lists, i.e., descending in order of relevance to
the CL or proportion of responses, the order of the words in each list remained the
same and was not randomized so as not to undermine the memory illusion that it elicits.
However, the order of lists was randomized for every participant. After every list, a
“Next List” prompt was presented for 3000 ms. (see Figure 4). At the end of the study
phase, participants were given a 4-minute filler task, requiring them to count down
from 750 in increments of 7 out loud as the experimenter checked the answers and
corrected when necessary. The participants completed the countdown task in Turkish.
After the filler task was completed, the recognition test phase took place. In this phase,
words were presented at the center of the screen in the same color, font, and
background. Participants were asked to indicate whether they had seen the presented
word in the study phase or not, by pressing the “yes” or “no” labeled keys, respectively.
For these responses, the “d” and “k” keys on the keyboard were covered with a sticker
indicating “yes” and “no” on them. The test phase was self-paced, with a maximum
time of 5000 ms. If the participant did not respond within 5000 ms., the experiment
program moved on to the next word. With the completion of the recognition test, the

session ended.

There was a 5-minute break between the sessions, after which the experiment's second
and last session was carried out. Both sessions consisted of the same 3 phases: the
study phase, the filler task, and the recognition test phase. After the end of the second
recognition test, participants received a brief survey that had questions about whether
they realized any relationship between the words, whether they could keep their focus

or got distracted, and finally, about their EPE scores.

Lastly, participants completed the proficiency tests. The total duration of the
experiment was approximately 80 minutes, with approximately 25 minutes for each
session, 5-minute break, and 25 minutes for the survey and the language proficiency

tests, VLT, and the cloze test.
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Figure 3. Illustration of The Stimuli Presentation During The Study and The Test
Phase

1500 msc.

500 msc.

3000 msc.

500 msc.

1500 msc.

2000 msc.

Note. The phase starts with a fixation presented for 2000 ms, followed by a blank screen for 500 ms, after which
the stimulus word is presented for 1500 ms Each stimulus is followed by a 500 ms blank screen. before the next
stimulus is presented. After all 12 words in a list are presented, a “Next List” prompt is presented for 3000 ms ,

followed by a blank screen, and the trials go on until all 180 stimuli are presented.

Figure 4. The Schematic Illustration of The Trial Sequence in The Study Phase
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CHAPTER 3

RESULTS

There were 84 participants in total, 62 of which were reported to be female, 21 were
male, and 1 participant preferred not to say. Before the analysis, 4 participants’ scores
in the data were eliminated: 2 because of the age limit, 1 because of the dominant
language not being clear, and 1 because of failure to adhere to the experiment
procedure. The analyses were conducted with 80 participants. The mean age of the
participants was 22 (21.97) and mean age of L2 acquisition was 10 (9.93).

3.1 List Type on Veridical and False Memory

Hit rates (HR), false alarm rates (FAR), and false memory rates (FMR) (false alarm
for critical lures) were calculated by the proportion of “yes” responses to target (T),
filler (F), and critical lure (CL) items. A 2 (list type: DRM, Category) x 3 (item type:
target, CL, filler) within-subjects ANOVA on the proportion of “yes” responses was
conducted to reveal the differential results of list type on hit and false memory rates.
There was a significant effect of List Type on the proportion of "yes" responses
indicating that the frequency of participants’ yes responses differed for DRM and
category lists [F(1, 79) = 32.416, MSE=.010, p <.001, %] =.291]. The effect of Item
Type on the proportion of "yes" responses was also significant [F(2, 158) = 432.296,
p <.001, MSE=.029, n°[1 =.843], indicating that participants’ “yes” responses differed
for target, filler and CL items.

The List Type and Item Type interaction was also significant [F(2, 158) = 32.630,
MSE= .010, p < .001, n*0J= .292], suggesting that participants’ “yes” responses for
each type of item differed across list types.

Pairwise comparisons for the interaction between List Type and Item Type revealed

that hit rates, indicated by the proportion of yes responses to target items did not
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significantly differ for category lists (.729) and DRM lists (.693) (see Table 1), 95%
Cl [-.082, .011], t(222) = -2.285, Cohen's d = -.237, 95% CI [-.548, .075] pbonf = .348
(Table 2). For the filler items, the proportion of "yes" responses was significantly
higher for DRM lists (.183) compared to Category lists (.135), 95% CI [.002, .095],
t(222) = 3.108, Cohen's d=.322, 95% CI [.006, .638], pbonf = .032)

Table 1 Means of Yes Response Rate Based on List and Item Type

Item Type DRM Category
Target (Hit Rate) .693 (.015) .729 (.015)
Critical Lure 575 (.02) 432 (.021)
(FM Rate)
Filler .183 (.014) 135 (.014)

(FA for filler items)

Note. Standard Errors are given in parentheses.

False memory rates, indicated by the proportion of yes responses to critical lures, also

differed significantly between the list types. DRM lists elicited higher rates of false
memory (.575) than category lists (.432) with a mean difference of .142. (95% ClI
[.096, .189], t(222) = 9.099, Cohen's d = .944, 95% CI [.565, 1.322], p <.001).

Table 2. Pairwise Comparisons of List and Item Type Levels

95% CI for
0,
959% CI for MD Cohen's 4
MD Lower Upper SE t g:ohen s Lower Upper  Poont
DRM, Category, ) h36 -0.082 0.011 0016 2285 -0237  -0548 0075 0.348
Target Target
Ei'ﬁ';’r" 051 0.444 0575 0022 23051 3377 2472 4281  <.001
DRM,CL  0.118 0.053 0.184 0022 535  0.784 0313 1254 <.001
Category-  Category, 5o, 0528 0.659 0022 26868 3936 2914 4958 <.001
Target Filler
gfegow' 0.296 0.231 0.362 0022 13408 1964 1331 2597 <.001
DRM, Category, 549 0.002 0.095 0016 3108 0322 0006 0.638 0.032
Filler Filler
DRM,CL  -0.391 -0.457 -0.326 0022 -177 2593 L. 1 <001
Category Category, } } } R ) - -
Filles o 0.298 0.363 0.232 0022 -1346 -L972 L oio g3y <001
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Figure 5. Mean Response Rates For The DRM Condition Across Item Types
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Figure 6. Mean Response Rates For The Category Condition Across Item Types

3.2 Proficiency, List Type, and False Memory

3.2.1 Proficiency Tests

To measure the L2 proficiency levels of participants, three different tests were used:
EPE, VLT, and a Cloze test. EPE is the most comprehensive among the 3 tests,

measuring proficiency, vocabulary, and grammar skills in many dimensions like
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listening, reading, and writing. However, participants were administered EPE at
different times, some of them years apart. Therefore, considering their current level of
proficiency could be different than when they took the EPE, we provided 2 more tests
in case EPE scores fail to capture participants’ current level of proficiency, and a
combined score was created by aggregating the scores in all 3 tests. The mean (M) and
standard deviation (SD) values, range of participants’ scores for each test and the
possible range of scores can be seen in Table 2. We conducted separate analyses with
both standardized EPE scores and the combined measure in case EPE scores alone fail

to capture any possible effect of proficiency on false memory rates.

Table 3. Descriptives For The 3 Proficiency Tests

Descriptive Statistics
EPE Cloze VLT
131.04

Mean 74.946 | 32.333

Std.
Deviatio 12.585 | 3.399 | 16.891
n

Variance 158.37 11.55 285.29

4 9

Range 59.5 19 76

Minimu 35 23 74
m

Mar’;'m” 94.5 42 150

A correlation analysis was conducted to observe how participants’ scores on these
three different tests relate. Because the maximum possible score is different for each
test (100 for EPE, 150 for VLT, and 40 for the Cloze test), z-scores for the values for
each test were calculated.

The correlation analyses revealed a moderate correlation between EPE and Cloze test
scores (Pearson correlation coefficient = 0.62), and strong positive correlations
between EPE and VLT scores (0.75), EPE and combined scores (0.88), Cloze test and
combined scores (0.86), VLT and combined scores (0.93) and Cloze test and LT.74).e
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strong correlation between all the 3 tests and the combined measure indicates that the

tests are consistent with each other (see Table 4).

Table 4. Correlations Table For The 3 Proficiency Tests

Pearson's Correlations

Variable EPE Cloze VLT Combined
Cloze Pearson's r 0.616 —
p-value <.001 —
VLT Pearson's r 0.747 0.743 —
p-value <.001 <.001 —
Combined Pearson's r 0.882 0.86 0.925 —
p-value <.001 <.001 <.001 —

Table 5. Reliability Analysis For The 3 Proficiency Tests and Their Combined Scores

Scale Reliability Statistics

Cronbach's a

Profl;:lenc 0.937

Table 6. Item Reliability Statistics For The 3 Proficiency Tests

Item Reliability Statistics

If item dropped

Item-rest correlation Cronbach's a
EPE_zscore 0.786 0.939
ClozeTest_zscore 0.778 0.942
VLT _zscore 0.862 0.915

A reliability analysis was conducted to assess the internal consistency of the scales
used to measure proficiency using Cronbach's Alpha. Because the maximum possible
score is different for each test (100 for EPE, 150 for VLT, and 40 for the Cloze test),

z-scores for the values for each test were calculated to standardize the scores and allow

for comparison.
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The reliability analysis revealed a high Cronbach's a (.937), indicating a high internal

consistency among the 3 tests used (see Table 5). The impact of each item to the overall
scale was revealed by item specific analysis, which showed that all items contributed
positively to the internal consistency of the scale, with VLT (item-rest correlation=
.862) and combined scores (item-rest correlation=1.00) being particularly important
(see Table 6).

3.2.2 L2 Proficiency and List Type Interaction on False Memory

A multiple regression analysis which include proficiency scores, list type, and the
interaction term on false memory rates were conducted to reveal the relationship
between these variables. Because the focus of the study is on how proficiency interacts
with list type to affect false memory rates, we conducted a moderated linear regression.
In the first regression analysis, the EPE scores were used as the measure of proficiency,
for that it is the most comprehensive of all 3 proficiency tests we utilized.

The scores for the EPE were centered to reduce multicollinearity by subtracting the
mean score value from each data point. Because List type is a categorical variable, a
dichotomous dummy variable for list type was used in the analyses. The regression

equation with the mentioned variables is as follows:

False Memory Rates=p0-+p1(Proficiency Level)+p2(List Type)+f3(Proficiency Leve
IxList Type)+e

A linear regression analysis was conducted to examine the impact of proficiency
(measured by centered EPE scores), list type (dummy coded as 1 for DRM vs. 0 for
Category), and their interaction on false memory rates (FM Rate). The analysis
revealed that the overall model was statistically significant, F(3,156)=7.961, p<.001,
indicating that the predictors explained a significant portion of the variance in FM
Rate. The full regression model explained 13.3% of the variance in FM Rate (R*=.133,
Adjusted R?=.116 RMSE=.186).

The main effect of proficiency on FM rates was non-significant, indicating that
proficiency levels do not have a statistically significant direct effect on false memory
rates (= .0004, SE = .002, t(156) = .269, p = .788), indicating that changes in

proficiency levels alone do not explain variations in false memory rates.
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The coefficient for list type was significant, suggesting that the type of list significantly
affects false memory rates (p= 0.142, SE =.029, t(156) = 4828, p <.001).

The observed positive relationship with FM rates indicates that DRM lists are
associated with higher false memory rates than category lists, as the ANOVA results
also suggested (Table 3). Importantly, the interaction between proficiency levels and
list type was not significant (f=.0007, SE = .002, t(156) = .308, p =.758), suggesting
that the effect of list type on FM Rate does not significantly vary with different levels

of proficiency.

Table 7. Mean and SE Values For Coefficients in The Model

Descriptives

N Mean SD SE
FM Rate 160  0.504 0.198  0.016
EPE Centered 160 -0.004 12.721 1.006
dummylisttype 160  0.500 0.502 0.040

Another regression analysis with the same variables was also conducted with the
combined scores of all 3 proficiency tests instead of centered EPE scores. Despite
being the most comprehensive among all the 3 proficiency tests we collected scores
for, EPE was administered at different times for each participant, which may render
its results less reflective of participants’ current proficiency levels. To overcome this,
the scores of all 3 tests were combined to have a more current and holistic measure of
proficiency and used in the regression as the proficiency measure. The full regression
model explained 13.4% of the variance in FM Rate (R?= .134 Adjusted R*=.117) The
Root Mean Square Error (RMSE) of the model was .186. The main effect of L2
proficiency on false memory rates was not significant (B= .003, SE = .023, t(156)
=.126, p =.9). The interaction was also not significant (= .017, SE = .033, t(156)
=515, p =.608).

Overall, the results suggest that while list type has a notable effect on FM Rate,
proficiency alone and its interaction with list type do not significantly impact false
memory rates. The model’s explanatory power, though statistically significant,
accounted for a modest proportion of the variance in FM Rate.
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3.3 Proficiency and List Type on Sensivity Index (d’)

A signal detection analysis was conducted with hit, miss, false alarm and correct
rejection rates. Signal detection theory is a framework used to understand how
individuals make decisions to distinguish a “signal,” i.¢c., a studied item that should be
recognized, from a “noise,” a non-target item, (d’) and how their biases affect their

decisions (c). It is widely used assess recognition performance (Banks, 1970).

Table 8. Regression Coefficients For Predictorsand Their Interaction on FM Rates

Coefficients

95% CI
Model Unstd. SE Std. t p Lower Upper
Ho (Intercept) 0.504 0.016 32.111 <.001 0.473 0.535
H; (Intercept) 0.432 0.021 20.737 <.001 0.391 0.474

EPE_Centered 4.420x10* 0.002 0.028 0.269 0.788  -0.003 0.004
List Type 0.142 0.029 0.360 4.828 <.001 0.084 0.201

EPE_Centered
7.164x104  0.002 0.032 0.308 0.758  -0.004 0.005
%} List Type

Response bias refers to the tendency of participants to respond in a particular way, i.e.
liberal or conservative. The threshold at which a participant decides whether an item
is “old” (signal) or new (noise) is called the decision criterion (c). When participants
adopt a liberal bias, or a liberal decision criterion (low c), they tend to give “yes”
responses to the presented stimuli more often, which leads not only to higher hit rates
(correctly identifying a signal), but also higher false alarm rates (incorrectly
identifying a noise as a signal). On the other hand, a conservative bias (high c) lets
participants to give “no” responses more often, which leads to more correct rejections
(correctly rejecting a noise), as well as more misses (incorrectly rejecting a signal).
Participants’ ability to distinguish between signal and noise is measured with d' (d-
prime) sensitivity index, calculated by subtracting the z scores of false alarm rates from

z score of hits rates. A higher d' indicates better discrimination, meaning the
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participant can more effectively distinguish between items that were actually presented
and those that were not. As mentioned earlier, the frequency of participants’ yes
responses differed for DRM and category lists. DRM lists elicited more “yes”
responses for both target and critical lure items. This could point to a possible

difference in participants’ response strategies.

Table 9. Model Summary and ANOVA Tables For d’ analysis

Model Summary - d'

Model R R? Adjusted R? RMSE
Ho 0.000  0.000 0.000 0.637
H, 0.389 0.152 0.135 0.592
ANOVA
Model Sum of Squares df Mean Square F p
Hi Regression 9.774 3 3.258 9.288 <.001
Residual 54.725 156 0.351
Total 64.499 159

Note. The intercept model is omitted, as no meaningful information can be shown.

To investigate this, regression analyses with proficiency (measured with combined
scores) and list type on d’ and ¢ levels were conducted. The results of the regression
analysis on d’ levels revealed that the model was significant [F(3,156)= 9.288, MSE=
3.258, p<.001][. The full model explained 15.2% of the variance in d' levels (R=.389,
R*=.152, RMSE=.592).

Table 10. Coefficients For The Covariates and The Model

Coefficients

__9%Cl
Mode Unstandardize  Standar  Standardize t Lowe Uppe
| d d Error d P r r
Ho (Intercept) 1.347 0.05 26i76 < '100 1.248  1.447
Hy  (Intercept) 1,539 0.066 2324 <00 1400 167
Proficiency 0.215 0.074 0.303 2.906 0.004 0.069 0.362
dummylisttyp ) i - <.00 - -
e 0.384 0.094 0.302 4.098 1 0.569 0.199
Proficiency
dummylisttyp -0.095 0.105 -0.095 -0.91 0.364 0302 0.112

e
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Proficiency as measured by combined scores significantly predicted d’ levels (B=.215,
SE=.074, t(156)=2.906, 95% CI [.069, .362], p=.004). d’ levels increased as
proficiency scores increased. List type significantly predicted d', (B==-.384, SE=.094,
t(156)=-4.098, 95% CI [.569, .199], p<.001). More specifically, DRM condition was
associated with lower levels of d’ compared to category lists.

The interaction term between proficiency and list type on d” was not significant (see
Table 10). These findings suggest that as the proficiency in L2 increases, memory
sensitivity also increases. The main effect of list type suggested that participants had
lower sensitivity in DRM list type condition than category list condition, yet
proficiency did not affect this relationship significantly (see Figure 7).

The overall model did not significantly predict c levels, F(3,156)= 1.673, MSE=.128,
p=.175, with an R?of .031. This suggests that the model explained 3.1% of the variance
in ¢ levels, but this effect was not statistically significant.

Table 11. Model Summary and ANOVA Table For ¢ Analysis

Model Summary

Model R R’ Adjusted R? RMSE

Ho 0.000 0.000 0.000 0.278

Hq 0.177 0.031 0.013 0.277

ANOVA
Model Sum of Squares df Mean Square F p
Hy Re%rness' 0.384 3 0.128 1.673 0.175
Residual 11.937 156 0.077
Total 12.321 159

Note. The intercept model is omitted, as no meaningful information can be shown.
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Figure 7. d’ levels as a Recognition Sensitivity Measure Based on List Type.
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CHAPTER 4

DISCUSSION

The current study aimed to investigate the effect of proficiency in a second language

on false memory rates elicited by DRM and category lists. We expected an interaction
between list types and proficiency on false memory rates. More specifically, we
expected to find higher rates of DRM-elicited false memories compared to category-
elicited false memory rates as proficiency scores increase, whereas, as proficiency
scores decrease, we expected higher false memory rates in the category condition

compared to DRM.

The results revealed a main effect of list type on the “yes” response rates for target,
filler, and CL items, or, to put differently, rates of hit, FA for fillers, and false memory,
respectively. DRM lists elicited higher “yes” response rates to CL and filler items. Hit
rates did not differ for the list types. In other words, DRM lists elicited higher levels
of false alarms than category lists. This could suggest a potential difference in the
decision criteria of the participants for the two list types.

An analysis of d’ levels as a measure of recognition sensitivity also revealed a
significant difference between the two list types. DRM lists elicited lower levels of d’
than category lists; indicating that participants could discriminate between targets and
non-target items better in category condition. In addition to that, an analysis of c levels
revealed no significant difference between the list types in terms of ¢ levels, which
indicates that DRM and category lists did not differ in terms of decision criterion. In
other words, participants were not more liberal or conservative in either list type
conditions. Thus, despite DRM lists have higher false alarm to filler item rates than
category lists, the difference observed between the lists cannot be explained by a more
liberal response bias. These result supports the finding that it is harder for participants
to discriminate between the critical lure and studied items, leading to higher levels of

false memory compared to category lists.
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Many studies in the literature that investigate the difference between DRM and
category list comparison reveal that DRM lists elicit higher levels of false recognition
rates (Coane et al., 2021). Our results showed that this typical finding for DRM and
category lists persists in participants’ second language, too. To our knowledge, no
study in the literature compares DRM and category lists in a second language, making
this finding a valuable contribution. In addition to that, the false memory rate for DRM
was lower than what is usually reported in the literature for DRM lists in the
participants’ native language. This result is parallel with the literature on that false
memory levels elicited by DRM lists in L2 are lower than in native language.
Moreover, the category list false memory rate (.43) was not much lower than the
typical range reported in the literature for category lists (Dewhurst et al., 2009; Coane
et al., 2016). This implies that L2 can, indeed, have differential effects on DRM and
category-elicited false memories.

To investigate the effect of proficiency on false memory rates, we conducted 2 separate
analyses with different measures for proficiency. In the first analysis, centered EPE
results, which is the most comprehensive test among the 3 proficiency tests from which
we gathered scores, were utilized as a measure of proficiency. The results revealed no
significant effect of proficiency on false memory rates, suggesting that proficiency
levels in L2 does not have a direct effect on false memory rates. Moreover, d’ levels
increased with proficiency scores, indicating that participants with higher proficiency
levels could discriminate between target and non-target words better. This result is not
in line with the findings in the literature. Studies investigating how proficiency levels
affect false memories have many differences such as sample size, the native and
dominant language of the participants, or how proficiency is measured (Suarez &
Beato, 2021). These differences make comparison of the results harder. However,
despite such differences, many of the studies on the topic agree that the DRM paradigm
conducted in the first or dominant language of the participants elicits higher false
memory rates compared to the second language (Kawasaki-Miyaji, 2003; Anastasi et
al., 2005; Howe et al., 2008). Similarly, many studies showed that as well as native
language, a higher proficiency in the second language also produces higher levels of
false memory compared to lower proficiency (Beato & Arndt, 2021). Both of these
observations can be explained by higher activation levels due to stronger connections

between concepts due to more experience in a language (Howe et al., 2008). For
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individuals with lower levels of proficiency in a second language, their network of
concepts would be less interconnected, leading to the critical lure not being activated
as strongly, making them less susceptible to false memory.

On the other hand, in studies where participants used both L1 and L2 frequently in
their daily lives or where participants reported having academic education in the L2,
the false memory levels between the two languages were similar. For example, a study
done with Canadian participants who used both English and French daily found no
difference in the false memory rates between the languages (Cabeza & Lennartson,
2005). This result could imply that for similar proficiency levels, frequent use of and
experience in L2 could lessen the expected effect of proficiency on false memories.
Considering that the participants in our study were METU students pursuing higher
education in English and using their L2 daily in an academic context, their active use
of the language might have affected the potential difference proficiency levels could
create on false memory levels due to increased activity, and this could account for why
our results differed from the previous findings.

There was also no significant effect of the list type and language proficiency
interaction, which was the main focus of our study. The results imply that proficiency
did not affect the differential false memory rates elicited by DRM and category lists.
This result could be explained by treating proficiency as a continuous score instead of
grouping participants as low and high proficiency levels. Despite using 3 different
proficiency measures, i.e. EPE, VLT, and Cloze test, to capture possible differences in
participants’ proficiency levels, the scores on any of the tests did not have sufficient
variance to imply clear differences in proficiency levels (see Table 2 for the range,
variance, mean and SD values for each test). The scores did not exhibit substantial
proficiency differences; therefore, a potential effect of proficiency levels on false
memory rates could be missed simply due to not having different levels of proficiency.
Studies in literature that report an effect of proficiency on false memory rates have
different measures of proficiency, most of which are self-report (Suarez & Beato,
2021).

4.1 Limitations and Future Directions

As mentioned above, despite implementing 3 different assessments to address any

potential variability in participants' proficiency levels, there was insufficient variance
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in participants' proficiency levels to impact the false memory rates directly or to create
a difference in how list type affects false memory rates. In future studies, it could be
beneficial to ensure that participants have more pronounced differences in proficiency
levels. Increasing the sample size would be another enhancement to provide better

statistical power to ensure the detection of any existing effects.

4.2 Conclusion

Overall, the findings indicate that the differential effect of DRM and category lists is
present in L2 as well, and not confined to native language. To our knowledge, the
current study is the first to investigate the differential effects of DRM and category
lists in a second-language context. Furthermore, the absence of significant findings
regarding the effect of proficiency on false memory rates and the lack of an interaction
effect with list type contrasts with existing literature that suggests higher proficiency
in a second language enhances false memory rates, as well as creating a discrepancy
with theoretical expectations, which propose that increased proficiency leads to higher
activation levels, suggests that there may be an undetected effect of proficiency that
our current study did not capture. All in all, the implications of these results are
important for understanding how false memory mechanisms operate across L1 and L2
mechanisms and underscore the need for further research to explore this phenomenon

in greater depth.
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APPENDICES

A. CATEGORY WORD LISTS

Nqu%stger ! 2 3
Cz’iltgg]oery theoar;[nheer:on RP Relatives RP Metals RP
CL tornado 0.85 uncle 0.95 steel 0.62
1 hurricane 0.83 aunt 0.93 iron 0.57
2 rain 0.42 cousin 0.85 silver 0.55
3 snow 0.37 mom 0.8 copper 0.53
4 hail 0.24 | grandma | 0.79 gold 0.53
5 flood 0.21 father 0.77 | aluminum | 0.43
6 lightning 0.21 grandpa 0.74 platinum 0.17
7 blizzard 0.18 sister 0.74 titanium 0.17
8 thunder 0.14 brother 0.72 tin 0.15
9 wind 0.14 niece 0.32 bronze 0.14
10 storm 0.12 nephew 0.3 nickel 0.13
11 typhoon 0.11 son 0.08 lead 0.1
12 cloud 0.08 | daughter | 0.07 brass 0.09
Mean RP 0.3 0.62 0.32
NqurI1$tt)er 4 S 6
CEtS%Oery f&ﬁﬁg;g RP Fabrics RP Colors RP
CL dog 0.98 silk 0.7 blue 1
1 cat 0.97 | polyester | 0.58 red 0.96
2 horse 0.52 wool 0.5 green 0.93
3 lion 0.41 nylon 0.26 yellow 0.92
4 bear 0.37 rayon 0.19 purple 0.83
5 tiger 0.36 satin 0.17 black 0.77
6 cow 0.35 denim 0.14 white 0.6
7 elephant | 0.28 | leather | 0.13 pink 0.54
8 deer 0.23 linen 0.12 brown 0.4
9 mouse 0.23 velvet 0.1 gray 0.26
10 pig 0.21 suede 0.08 indigo 0.11
11 rat 0.19 | cashmere | 0.07 | magenta | 0.11
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12 giraffe 0.16 lace 0.05 maroon 0.08
Mean RP 0.4 0.24 0.58
List
Number ! 8 ?
. Parts of
Category K'tCh?n RP Flowers RP Human RP
Name Utensils
Body
CL knife 0.95 rose 0.96 arm 0.82
1 fork 0.93 daisy 0.59 foot 0.71
2 spoon 0.93 tulip 0.53 finger 0.67
3 spatula 0.55 lily 0.3 head 0.61
4 pan 0.22 | carnation | 0.29 toe 0.61
5 pot 0.2 | daffodil | 0.23 hand 0.54
6 whisk 0.15 | sunflower | 0.23 ear 0.49
7 blender 0.14 | dandelion | 0.2 mouth 0.38
8 bowl 0.14 orchid 0.09 | stomach | 0.35
9 plate 0.13 | petunia | 0.09 knees 0.26
10 mixer 0.07 violet 0.09 neck 0.22
11 strainer 0.07 iris 0.08 elbow 0.17
12 stove 0.05 lilac 0.08 | shoulder | 0.17
Mean RP 0.35 0.29 0.46
List
Number 10 11 12
Category Fruits RP Insects RP Vehicles RP
Name
CL apple 0.95 fly 0.61 car 0.89
1 orange 0.86 ant 0.57 bus 0.58
2 banana 0.71 bee 0.41 truck 0.56
3 grape 0.52 | mosquito | 0.33 | airplane | 0.54
4 pear 0.5 beetle 0.31 train 0.44
5 peach 0.4 | butterfly | 0.19 bike 0.42
6 strawberry | 0.4 wasp 0.17 van 0.32
7 Kiwi 0.3 roach 0.16 | motorcycle | 0.3
8 pineapple | 0.26 moth 0.15| subway 0.1
9 watermelon | 0.24 | centipede | 0.9 taxi 0.1
10 plum 0.21 | cricket 0.9 scooter 0.09
11 grapefruit | 0.18 flea 0.5 | helicopter | 0.08
12 cherry 0.15 [ hornet 0.5 ship 0.04
Mean
RP. 0.44 0.44 0.34
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List

Number 13 14 15
Category Vegetables | RP Birds RP Precious RP
Name Stones
CL carrot 0.77 eagle 0.47 | diamond | 0.92
1 lettuce 0.49 hawk 0.3 ruby 0.78
2 broccoli 0.42 crow 0.24 | emerald | 0.51
3 tomato 0.36 parrot 0.22 | sapphire | 0.49
4 cucumber | 0.31 | sparrow | 0.21 pearl 0.22
5 peas 0.31 | pigeon 0.2 gem 0.19
6 corn 0.3 seagull | 0.13 | amethyst | 0.18
7 potato 0.28 dove 0.12 opal 0.18
8 celery 0.27 | falcon | 0.11 topaz 0.12
9 onion 0.24 | Canary 0.1 garnet 0.11
10 spinach 0.14 Oowl 0.1 jade 0.06
11 cauliflower | 0.12 [ Penguin | 0.09 quartz 0.06
12 cabbage 0.1 Raven 0.09 | turquoise | 0.05
Mean RP 0.32 0.18 0.3
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B. DRM LISTS

List No 1 2 4 5
Old 0.84 0.84 0.82 0.81
Proportion
CL WINDOW | SMELL CUP SOFT
1 door nose mug hard
2 glass breathe saucer light
3 pane sniff tea pillow
4 shade aroma lid plush
5 ledge hear handle loud
6 sill see coffee cotton
7 house nostril straw fur
8 open scent goblet touch
9 curtain reek soup fluffy
10 frame stench drink feather
11 view fragrance | plastic skin
12 breeze perfume sip tender
List No 6 7 8 9
Old. 0.8 0.79 0.78 0.78
Proportion
CL SLEEP | ANGER | SWEET | TRASH
1 bed mad sour garbage
2 rest fear candy waste
3 awake hate sugar can
4 tired rage bitter refuse
5 dream temper good sewage
6 wake wrath taste bag
7 snooze happy tooth junk
8 blanket fight nice rubbish
9 doze hatred honey sweep
10 slumber mean soda scraps
11 snore calm chocolate pile
12 nap emotion heart dump
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List No 10 11 12 13
Old. 0.74 0.72 0.71 0.7
Proportion
CL CHAIR HIGH | DOCTOR | THIEF
1 table low nurse steal
2 sit clouds sick robber
3 legs up lawyer crook
4 seat tall medicine | burglar
5 couch tower health money
6 desk jump hospital cop
7 recliner above dentist bad
8 sofa building | physician jail
9 wood noon ill gun
10 cushion cliff patient villain
11 stool sky surgeon crime
12 bench over cure bank
List No 14 15
Old. 0.69 0.64
Proportion
CL MUSIC | BREAD
1 note butter
2 sound food
3 piano eat
4 sing sandwich
5 radio rye
6 band jam
7 melody milk
8 horn flour
9 concert jelly
10 instrument | dough
11 symphony crust
12 jazz slice

44




C. FILLER WORDS

DRM CATEGORY DRM CATEGORY
Word Word Word
Word No | Word No Word No Word No Word
smile 1 Baby Cross 25 dinner

1 25
2 crowd 2 Post 26 fence 26 tape
3 card 3 Mine 27 gift 27 grass
4 phone 4 File 28 split 28 jury
5 pencil 5 Grave 29 beam 29 site
6 judge 6 Dust 30 vein 30 tail
7 trip 7 Object 31 savage 31 porch
8 track 8 blind 32 lock 32 atom
9 foam 9 symbol 33 craft 33 slave
10 mirror 10 speech 34 mark 34 novel
11 round 11 wheel 35 barrel 35 route
12 lunch 12 prison 36 team 36 sink
13 colony 13 task 37 base 37 king
14 widow 14 birth 38 circle 38 guest
15 mate 15 film 39 watch 39 text
16 meal 16 lane 40 signal 40 shop
17 mail 17 tree 41 park 41 youth
18 stone 18 bottle 42 match 42 autumn
19 palace 19 edge 43 dawn 43 sheet
20 weight 20 chart 44 Shjvdo 44 penny
21 suit 21 lesson 45 poet 45 prize
22 goal 22 guide
23 guard 23 victim
24 faint 24 lord
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E. INFORMED CONSENT FORM

ARASTIRMAYA GONULLT KATILIM FORMU

Bu galigma ODTU Psikoloji Bolimi viiksek lisans Sgrencisi Bahar Avlut tarafindan Prof. Dr.
Mine Mizirlisoy damigmanhfmda yiigitiilmeltedir. Bu form sizi arastirma kogullan haklonda
bilgilendirmelk igin hazirlanmigtir.

Calismanin Amaci Nedir?

Bu aragtirma Ingilizee kelime dagarcig ve bellek iligkisini aragtirmaldadir.

Bize Nasil Yardme: Olmamn Isteyecegiz?

Galigmada size baz kelimeleri caliymamz ve ardindan kelimeleri tanimaniz isteneceldtis.
Aragterma yaklagik 50 dk sirmeltedir.

Sizden Topladigimuz Bilgileri Nasil Kullanacagiz?

Aragtirmaya katiliminiz tamamen gonillalik temelinde olmalidir. Aragtrmada sizden kimlik
veya galiytiFimez kurm/bélim irim gibi belirleyici hichir bilgi istenmemelttedir. Cevaplarmiz
tamamiyla gizli tutulacak, sadece aragtirmacilar tarafindan degerlendirilecektir. Katilimeilardan elde
edilecek bilgiler toplu halde degerlendirilecek ve bilimszel vaymlarda kullamlacalktir. Sagladizimz
veriler gdniilli katilin formlarmda toplanan kimlil: bilgileri ile eglestirilmeyecektir.

Katthmmizla ilgili bilmeniz gerekenler:

Caligma genel olarak kigisel rahatsizlik verecek sorular igermemektedir. Ancak, katilim
sirasmda deneydels sorulardan ya da herhangi bagka bir nedenden Stiirdi kendinizi rahatsiz
hissederseniz cevaplama isini varida baralap cikemalkta serbestsiniz. Bayle bir durumda calismay: |
wygulayan kigive, caligmadan gikmak istediFinizi sdylemek yeterli olacaktir.

Aragtirmayla ilgili daha fazla bilgi almak isterseniz:

Bu galigmaya katildigimz igin simdiden tegelddir ederiz. Calisma haklinda daha fazla bilgi
almal: 1gin Bahar Aylut (E-posta: bahar aylut@metu.edu.tr) ya da Prof. Dr. Mine Misirlisoy
(mmine@metu.edu.tr) de iletigim korabilirsiniz.

Yukardalkd bilgileri okudum ve bu cabiymaya tamamen géniillii alarak kanlyorum.
{Formu doldurup imzaladiktan sonra uygulayicrya geri veriniz).

Tsim Sovad Tarth Imza
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F. TURKISH SUMMARY / TURKCE OZET

BOLUM 1

GIRIS

Glinlik yasamimizda, anilarimiz genellikle yasadigimiz olaylarin bir kaydi olarak
goriiliir. Ancak, bellek sistemlerinin karmasik dogasi bazen hi¢ gerceklesmemis
olaylar1 hatirlamamiza veya gerceklesmis olaylarin detaylarini farkli animsamamiza
neden olabilir; bu fenomene yanlis bellek (Roediger & McDermott, 1995)
denmektedir. Yanlis bellek iizerine yapilan aragtirmalar, bu olguyu hem adli ve klinik
acidan, hem de bellek siire¢lerini anlamak i¢in bir ara¢ olarak kullanilabilecek bir
bellek yanilsamasi1 olarak incelemektedir. Erken donem bellek arastirmalari
cogunlukla yanit dogruluguna odaklanmis ve hatalar1 sadece performans sorunlarini
gosteren isaretler olarak degerlendirmistir. Ancak bazi ¢alismalar bu hatalarin bellek
mekanizmalar1 hakkinda degerli bilgiler saglayabilecegini belirtmistir. Ornegin,
Kirkpatrick’in 1894°teki ¢aligsmasi, insanlarin ¢alistiklar1 kelimelerle anlamsal agidan
iliskili olan ancak kendilerine sunulmamis kelimeleri de g¢alistiklar1 kelimelerden
biriymis gibi hatirlayabilecegini gostermis ve Onerilerin anilarin nasil raporlandigi
tizerindeki etkisini vurgulamistir.

Laboratuvar ortaminda bellek yanilsamalarini aragtirmak, yanlis anilarin olusumunu
etkileyen faktorleri kontrol etmeyi ve manipiile edebilmeyi saglar. Farkli uyarici
tirleri, kodlama ve geri ¢agirma teknikleri, ve etkilerini inceleyerek, bellek
siireclerinin asamalarin1 daha iyi anlamak miimkiindiir. ~Yanhs bellek, bellek
yanilsamalar1 olarak, mevcut bilgilerimizin bellegin yeni edililen bir bilgiyi nasil
organize ettigi ve geri ¢cagirdigina olan etkisine dair ipuglar1 verir. Bu da, yukaridan
asagiya (top-down) siireclerin algimizi ve bellek islemlerimizi nasil sekillendirdigine
dair Oonemli bilgiler saglar.Yanlis bellek deneysel ortamda pek c¢ok yoOntemle
incelenebilmektedir. Bu yontemlerden siklikla tercih edilen bir tanesi de, katilimcilara

bir takim kelime listelerinin sunuldugu liste 6grenme paradigmasidir. Liste 6grenme
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paradigmasinda, katilimcilar birbiriyle iliskili kelimeler iceren kelime listelerini
caligmalarinin ardindan bir serbest geri ¢agirma veya tanima testi gerceklestirirler.
Liste 6grenme paradigmasi yontemlerinden en yaygin olarak kullanilani Deese,
Roediger ve McDermott (DRM) paradigmasidir (Deese, 1959; Roediger &
McDermott, 1995). Bu yontem, Roediger ve McDermott tarafindan (1995) Deese’in
(1959) caligmasinin gelistirilmesi ile ortaya c¢ikmistir. DRM paradismasinda
katilimcilar, kelime listelerini ¢alisip ardindan bellek testine maruz kalirlar. Bu
listelerdeki kelimeler, birbirleriyle ve listede yer almayan bir kritik kelime ile anlamsal
ve ¢agrisimsal agidan iliskilidir (Gallo & Roediger, 2001). Daha sonra yapilan bellek
testinde katilimcilarin kendilerine ¢alisma asamasinda sunulmayan ancak c¢alistiklari
kelimelerle iligkili olan bu kritik kelimeyi de sunulan kelimelerden biri olarak
hatirlayip hatirlamadigma bakilir. Ornegin, katilimeilara turta, kirmizi, armut gibi
tamami birbiriyle ve kritik kelime olan “elma” ile iligkili kelimeler sunuldugunda,
katilimcilar tipik olarak kritik kelime olan elma sézciiginii de c¢alismis gibi
hatirlamaktadir. Aragtirmalar, bu kritik kelimeler i¢in olan yanlis bellek oranlarinin
genellikle gercek calisma Ogelerinin serbest olarak hatirlanma veya taninma
oranlarina ¢ok yakin oldugunu sonucuna varmistir (Roediger & McDermott, 1995).
Bu durum, DRM listelerinin sahte anilar olusturma ve incelemede kullanilabilecek
onemli bir yontem oldugunu gostermektedir.

DRM paradigmasi, bu yontem kullanilarak olusturulan yanlis bellegin farkli kodlama
ve geri cagirma stratejileri (Dewhurst et al, 2017), yas gruplar1 (Carneiro et al., 2007),
calisma ve test araliklar1 (Thapar & McDermott, 2001) kullanilan ¢alismalarda da
etkili ve giiclii oldugunun goriilmesi sebebiyle giivenilir kabul eidlmektedir. DRM
listeleri kullanilarak olusturulan yanlis bellegin genellikle ger¢ek anilardan ayirt
etmesinin zor oldugu katilimcilar tarafindan belirtilmistir. Katilimcilar, kritik kelimeyi
yliksek bir giivenle hatirlamaktadir (Dewhurst & Warrand, 2004). Benzer sekilde,
katilimcilar sahte anilara sahte epizodik detaylar atfetmektedir (Payne et al., 1996).
Yanlis bellegi incelemek icin kullanilan bir diger liste 6grenmesi yontemi de Kategori
Ici Cagrisimlar Yontemidir (Buchanan et al., 1999), Bu yontemde, kelime listeleri
daha yiiksek bir taksonomik kategorinin 6rneklerini igerir ve bu kategorinin en tipik
ornegi olan kelime kritik kelime olarak listeye dahil edilmez. Ornegin, meyve
kategorisindeki bir liste armut, portakal ve muz gibi kelimeleri icerirken; meyve

kategorisinin en tipik {liyesi olan elma, kritik kelime olarak listeden ¢ikarilir. Ancak bu
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kritik kelime, test asamasinda hala ¢alisilmig bir kelime olarak hatirlanabilir, bu da
sahte bir an1 yaratir. Kategori listeleri i¢in sahte ani oranlari genellikle DRM
listelerinden daha diisiiktiir (Desoto & Roediger, 2014; Pierce et al., 2005).

DRM ve kategori listelerinin her ikisi de semantik iliskileri kullanarak yanlis bellegi
tetiklese de, bu listeler icerdikleri kelimelerin birbirleri ve kritik kelimeyle iligkileri
acisindan farkli dogalara sahiptir. Kategori listelerindeki kelimeler arasindaki anlam
iligkisi yalnizca taksonomik kategori tiyeligi ile sinirliyken, DRM listeleri birgok farkli
cagrisim seviyesini igerir, esanlamlilik, eszamanlilik ve paylasilan 6zellikler gibi
(Smith et al., 2000; Coane et al., 2021). Ornegin, elma kritik kelimesine sahip bir
kategori listesi armut, portakal ve muz gibi kelimeler igerebilirken, ayni1 elma kritik
kelimesine sahip bir DRM listesi elma ile iligkilendirilen turta (eszamanlilik) ve

kirmizi1 (sahip olunan 6zellik) gibi kelimeler icerebilir.

1.1.DRM ve Kategori Listelerinin Karsilastirilmasi

DRM ve kategori listeleri arasindaki benzerlikleri ve farkliliklari incelemek, cesitli
teorik ¢ikarimlar gelistirerek yanlis bellegin nasil olustugunu anlamamiza yardimeci
olur. Iki liste tiiriiniin benzerliklerini diisiindiigiimiizde, en énemli noktalardan birisi,
hem DRM hem kategori listelerinin sunulmayan kelimelerin yanlis bellek
olusturmasinmi tetiklemek i¢in semantik iliskileri kullanmasidir. Bu durum, iki
yontemin de bellek sistemlerinin iligkili kavramlar1 birbirine baglama egilimini
kullandigim1 ve bu iligskilendirme sonucunda kritik kelimeyi aktive ettigine isaret
etmektedir. Caligmalar ayrica her iki liste tiiriiniin de bir takim miidahalelerden benzer
sekillerde etkilendiklerini gdstermistir. Ornegin, kodlama sirasindaki dikkat
dagmiklig1 veya uyar1 gibi miidahaleler, her iki liste tiirii i¢in yanlis bellek oranlarini
azaltirken; listelerin bloklar halinde organize edilmesi ve listedeki 6ge sayisinin
artirilmast gibi faktorler her iki liste tiiri i¢in de yanlis bellek oranlarini artirdig
bilinmektedir (Dewhurst & Anderson, 1999; Knott & Dewhurst, 2007). Bahsi gecen
benzerliklerinin yaninda, DRM ve kategori listelerinin 6nemli farklar1 bulunmaktadir.
DRM ve kategori listelerinin yanlis bellek olusumunda kullandiklar1 mekanizmalarin
birbirinden farkli oldugu diistiniilmektedir (Coane et al., 2021). Kategori listeleri
genellikle daha genis bir kategorideki semantik iliskileri kullanir; bu da listedeki

ogelerin genel anlamlarina dayali bir yanlis bellek olusturulmasina yol agcar. DRM
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listeleri ise listedeki kelimeler arasindaki ¢agrisimsal baglantilarin giiciinii kullanarak
yanlig bellek olusturur (Coane et al., 2021). DRM ve kategori listelerinin yanls bellek
olusturmasindaki gozlemlenen bu farklarin listelerin c¢agrisimsal dogasindaki
farklardan ileri geldigi oOne siiriilmiistir (Knott et. al. 2012). DRM listelerinin
genellikle daha yiiksek oranda yanlis bellek iiretmesinin sebebinin, DRM listelerinde
daha yiiksek oranda geriyedoniik ¢agrisim giiciine (Backward Associative Strength -
BAS) sahip olmasi olabilecegi diistiniilmiistiir (Roediger et al., 2001). Geriyedoniik
cagrisim giicii, listede yer alan kelimelerden kritik kelimeye dogru olan ¢agrisimin
giiciinii ifade eder(Beato & Arndt, 2017). Yiiksek BAS seviyelerine sahip olan DRM
ve kategori listeleri arasinda hem serbest geri getirme hem de tanima goérevlerinde
olusan sahte ani1 oranlarinda 6nemli bir farkin olmadigi goriilmistiir (Knott et. al.,
2012). Ancak, Roediger ve arkadaslar1 (2001) ortalama BAS seviyesi daha diisiik (.17)
olan bir DRM listesinin, daha yiiksek (.23) olan listeden daha yiiksek oranda yanlis
bellek iiretebildigini gdstermistir. Bu durum, listeler arasindaki sahte an1 oranlarindaki
farkliligin yalnizca BAS faktorii ile agiklanamayacagini ve farkli etkenlerin goz
oniinde bulundurulmasi gerektigini ortaya koymustur (Coane et.al., 2016). DRM ve
kategori listeleri arasindaki bir bagka farklilik da DRM listeleri tarafindan olusturulan
yanlis bellek calisma asamasinda olusan ¢agrisimlardan etkilenmeye egilimliyken
(Roediger et al., 2001) ve test asamasindaki siireglerden ayni1 oranda etkilenmezken
(Coane & McBride, 2006), kategori listeleri tarafindan olusturulan yanlis bellegin test
asamasinda meydana gelen semantik stireclerden etkilenmesidir (Smith et al., 2002).
DRM ve kategori liste tiirlerinin bir ¢ok farkli olgu tarafindan farkli sekillerde
etkileniyor olmalari, kodlama ve geri ¢agirma siireglerinde farkliliklar olabilmesi ve
farkli seviyelerde yanlig bellek oranlari {iretiyor olmalar1 sebepleriyle, bu iki liste
tirtiiniin farkli mekanizmalar kullandig1 ¢ikarimi yapilmigtir (Smith et al., 2002).
Dolayisiyla, bu iki liste tiirii arasinda farkli sonuclar olusturabilecek faktorlerin
arastiritlmasi listelerin hangi etmenlerden ne sekilde farkli olarak etkilendigini ve

farkli mekanizmalar kullanip kullanmadiginin aydinlatmasi agisindan faydali olabilir.

1.2 Yanhs Bellegi Aciklayan Yaklasimlar

Yanlis bellek tizerine yapilan erken aragtirmalar, zihnin eksik bilgileri nasil telafi

ettigini incelemis ve bellegin, olaylarin sadece hatirlanmasi1 degil, yeniden
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yapilandirilmasinda da rol oynadigini ortaya koydu. Bartlett'in (1932) ¢aligmasi,
katilimcilarin bir hikaye okuduktan sonra, orijinalinde olmayan detaylar1 hatirladigini
gosterdi. Bu durum, bellegin sadece olaylarin geri getirilmesi degil; ayn1 zamanda
yeniden yapilandirici siiregleri icerdigini onermektedir (Brainerd & Reyna, 2005).
Yapilandirmaci teoriler, bireylerin bir olaym anlamimi hatirlama egiliminde
olduklarini, ayrintilardan ziyade genel anlami hatirladiklarini savunur (Reyna, 1996).
Bransford ve Franks (1971), insanlarin bir olaydan hemen sonra belirli detaylari

unuttugunu ve kendi yorumlarina dayali entegre bir temsil tutuklarini 6nerdiler.

Sema temelli yaklagimlar, bellegin semalar veya ilgili kavramlarin aglar1 seklinde
organize edildigine odaklanir. Bu yaklasim, bireyler bir dizi birbiryle iligkili kelimeyle
karsilastiklarinda, bu keilmeler icin ortak olan bir semanin aktive oldugunu ve bunun,
kritik kelimeyi de igeren iligkili kavramlara yayildigini 6nerir. Bu aktivasyon, listed
eyer almayan kelimenin tanidik goriinmesini saglar ve yanlis tanimaya katkida
bulunur. Kritik kelimenin ortak semaya uygunlugu, yanlis bellegin olusumunu

destekler.

Yanlis bellegin nasil olustugunu aciklayan en yaygin yaklasimlardan biri
Aktivasyon/izleme teorisidir (Activation Monitoring Framework - AMF) (Roediger et
al., 2001). Bu yaklagima gore listede bulunan semantik olarak iliskili kelimeler
calisildiginda, bu kelimeler aktive olur. Bu aktivasyon, sunulmayan kritik kelimeye
de yayilir. Bu aktivasyon miktar1 arttik¢a, cesitli faktorler, ornegin Geriye Doniik
Mliskilendirme Giicii (BAS), kelime sayis1 ve kritik kelime sayis1 gibi, kritik kelimenin
calisilmis listede yer almis gibi kabul edilmesi daha kolay hale gelir. Diger taraftan,
cagrisimin artmast, bu aktivasyonun kaynagini izlemeyi zorlastirir, bu nedenle 6geyi
"yeni" olarak tanimlamak daha zor hale gelir. Maruz kalma ve yeterlilik arttikca,
kavramlarin ve bunlarin iliskisel baglantilarinin otomatik olarak aktive edilmesi de
artar; bu da yanlis bellek iiretmenin bilingli bir ¢aba veya farkindalik olmadan

ger¢eklesmesine neden olur (Howe, 2005).

Yanhs bellegi aciklamak igin kullanilan bir diger teorik cerceve Bulanik Izler
Teorisidir (Fuzzy Trace Theory - FTT). Bu teori, bellekte detay 6zet izler olmak tizere
iki tiir iz olustugunu one siirer. Detay izler, bir olayin fiziksel ozellikleri gibi tam
detaylarini ifade eder. Ozet izleri ise olayin ana temasini, anlamini veya genel desenini

igerir (Brainerd & Reyna, 2002). Ornegin, bir kelime listesi sunuldugunda, kelimenin
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rengi ve yazi tipi veya sunum zamani gibi gorsel 6zellikler detay izleri olurken, listenin
genel temasi ise 6zet izdir.

FTT, semantik olarak iliskili kelimeler incelendiginde, katilimcilarin listenin genel
temasmin veya anlaminin bir Ozetini, yani Ozet izini olusturdugunu One siirer.
Katilimeilar, test kelimeleri hakkinda eski veya yeni kararlar1 verirken bu 6zet izine
dayanirlar. Eger kritik kelime &zet izine yakinsa, bu kelimenin listenin bir pargasi
olarak yanlis hatirlanma olasilig1 artar. Detay izlerin geri getirilmesi bu olasilig1

siirlayabilir.

1.4 Tkinci Dilde Yanhs Bellek ve Yeterliligin Rolii

Yanlis bellek lizerine yapilan arastirmalar, 6zellikle DRM listeleri kullanilarak yapilan
calismalar, bu etkilerin gesitli dillerde (Anastasi et al., 2005 Ispanyolca; Nam, 2018,
Korece; Misirlisoy, 2004, Tiirkge) ortaya ¢iktigini géstermistir. Ancak, dil becerileri,
iki dilli olmanin tanimlar1 ve liste 6gelerindeki farkliliklar gibi faktorler nedeniyle
farkl dillerde yapilan calismalarin sonuglarini karsilastirmak zorlayici olabilmektedir
(Beato ve arkadaglari, 2023). Buna ragmen, caligmalarin genelinde yanlis bellek
kisinin baskin dilinde (L1) daha belirgin oldugu ve ikinci dilde (L2) yeterlilik arttikca
yanlis bellek oranlarinin da yiikseldigi genel bir bulgu olarak goriilmektedir
(Kawasaki-Miyaji ve arkadaslari., 2003; Sunderman & Kroll, 2006).

Ters Hiyerarsik Model (Reverse Hieararchical Model - RHM), diisiik yeterlilikteki iki
dilli bireylerin L2'yi anlamak i¢in daha ¢ok Ll'e giivendiklerini, bu yiizden L2
kelimelerinin aktivasyonunun zayif oldugunu ve dolayisiyla yanlis bellek oranlarinin
disiik oldugunu aciklar. Yeterlilik arttikga, L2 baglantilar1 giiclenir ve bu da daha
yliksek aktivasyon ve daha fazla yanlis bellege yol agar. Bu durum, L1 ve L2'nin farkl
sekilde islendigini gosterir, ancak bu farklarin nedenleri heniiz tam olarak

anlasilmamigtir.

Yeterlilik tizerindeki etkileri farkli iligskilendirme yontemleri, 6rnegin DRM ve
kategori listeleri, dil yeterliliginin yanlis bellek oranlarini ve bu etkilerin arkasindaki

mekanizmalari nasil etkiledigini anlamak i¢in 6nemli bilgiler saglayabilir.
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BOLUM 2

MEVCUT CALISMA
Onceki béliimde vurgulanan noktalar dogrultusunda, DRM ve kategori listeleri
icerdikleri kelimelerin birbiriyle ve kritik kelimeyle olan ¢cagrisimsal baglar1 agisindan
onemli farkliliklar gosterir ve bu farkliliklar iki liste tiirliniin olusturdugu yanlis
bellegin farkli olmasinda da etkilidir. Bu farkliliklar genellikle, her iki liste tiirtindeki
kelimeler arasindaki iligkilerin dogasi ve bu iligkilerin {irettigi farkli aktivasyon
seviyeleriyle iliskilendirilir. DRM listeleri, tipik olarak, daha karmasik c¢agrisimsal
iliskilere sahip olmasi nedeniyle kategori listelerinden daha yiiksek oranda yanlis
bellek tiretir.
Mevcut aragtirmalar, ikinci dil (L2) yeterliligi seviyelerinin artmasiyla yanls bellek
oranlarinin arttigin1  gostermistir (Arndt & Beato, 2017). Ayrica, katilimeilar,
genellikle L1 ile kiyaslandiginda L2'deki fonolojik ve ortografik o&zelliklerin
manipiilasyonlarina daha duyarlidir. Bu durum genellikle L1'deki kavramlarin zihinsel
temsilleri ve aralarindaki ¢agrisim giicliniin L2'ye kiyasla daha gii¢lii olmas1 ve L2
yeterliligi arttikga bu iligkilerin giiglenmesi ile agiklanir (Dewhurst & Robinson,
2004). Bu durum, L2'deki zihinsel temsiller ve iligkilerin farkliliklarinin L1'e kiyasla
farkli sahte ani sonuglarina yol agabilecegini 6nermektedir (Arndt & Beato, 2017).
DRM listelerindeki daha yiiksek yanlis bellek seviyeleri icin bir diger agiklama
denetleme yaklasimiyla ilgilidir. Bu teori, DRM listelerinin denetleme siireclerinden
daha az etkilendigini, bunun aksine kategori listelerinin izleme siireclerinden daha
fazla etkilendigini 6ne siirer (Misirlisoy, 2004). izleme siireglerinin L1'de L2'ye
kiyasla daha etkili oldugu bilinmektedir (Grant et al., 2023). Bu, DRM ve kategori
listeleri arasindaki aktivasyon ve denetleme siireclerindeki farkliliklarin ikinci dilde
daha belirgin olabilecegini ve bu farkliliklarin yeterlilik seviyeleri tarafindan
giiclendirilebilecegini 6nermektedir (Suarez & Beato, 2021).
Mevcut literatiir ve DRM ile kategori listeleri arasindaki gozlemlenen farkliliklar
dikkate alindiginda, bu ¢alisma, L2 yeterliliginin ¢agrisimsal ve anlamsal siire¢lerden
kaynaklanan bellek illiizyonlar1 lizerindeki etkilerini incelemeyi amaglamaktadir.
Ozellikle, DRM ve kategori listelerinin farkli L2 yeterlilik seviyelerinde yanlis bellek

oranlar1 agisindan farkli sonuglar tiretip iiretmedigini arastiracaktir.

Calismanin Onemi
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Bu c¢alisma, L2 yeterliliginin bellek siireglerini, 6zellikle yanlis bellegi nasil
etkiledigini anlamaya katkida bulunacaktir. DRM ve kategori listelerinin farkli
yeterlilik seviyelerinde karsilastirilmasi, bu iki liste tiirli arasindaki tipik farkliliklarin
ikinci dilde devam edip etmedigini ve yeterlilik seviyelerinin bu etkileri nasil
degistirdigini ortaya koyacaktir. Ayrica, bulgular ikinci dil edinimi ile bellek
giivenilirligi lizerindeki pratik sonuclar i¢in 6nemli ¢ikarimlarda bulunacaktir. Bu
arastirmanin DRM ve kategori listeleri i¢in L2'deki yeterliligin farkli etkilerini
karsilastiran ilk ¢alisma olmasi, hem bellek hem de ikinci dil isleme siiregleri agisindan

onemli sonuglar doguracaktir.

2.1 Yontem

Bu c¢aligmanin 6n kaydi Open Science Framework sitesine kaydedilmistir. Calismada
kullanilan tim materyaller, deney senaryolari ve verilere

https://osf.io/qwgud/?view_only=9031cbh8570c744d0a9d6338b9bba82e0 adresinden

ulasilabilir.

2.2 Katimcilar

G*Power-3 yazilimi (Faul et al., 2007) kullanilarak yapilan gii¢ analizinde, 0.80 gii¢
ve alfa seviyesinin 0.05 olarak belirlendigi durumda, orta diizeyde bir etki biiyiikligii
f = 0.15" tespit etmek i¢in 76 kisilik bir 6rneklem biiyiikliigiiniin yeterli olacagini
belirlenmistir. Deneyin tamamlanmamasi veya Tiirk¢e'nin ana dil olmamasi gibi veri
kayb1 olasiliklar1 goz onilinde bulundurularak, baslangicta hedeflenen saymnin %10
fazlas1 kadar katilimci alinmasi diisiiniilerek toplam katilimci sayist 84 olarak
belirlenmistir.

18-30 yas araliginda, anadili Tiirkge olan Orta Dogu Teknik Universitesi (ODTU)
ogrencileri deneye, ek puan veya kantin kuponu karsiliginda ya da goniillii olarak
katilmistir.

Toplamda 84 kisiiden veri toplanmis, 2 kisi yas siniri, 1 kisi deney talimatlarina
uymamasi ve 1 kisi de ana dili konusundaki belirsizlik nedenlerinden olmak iizere
toplamda 4 katilimcinin verisi analize dahil edilmemistir.. Analizler, geriye kalan 80

katilimci (ortalama yag: 22, SS=2.15) ile yapilmstir.
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2.3 Veri Toplama Araclar1 ve Uyaranlar

Uyaricilarin sunumu ve veri toplama, E-prime 2.0 yazilim1 (Psychology Software

Tools, Pittsburgh, PA) kullanilarak otomatik olarak gergeklestirilmistir.

2.3.1 Kelime Listeleri

Her iki kosulda da, her biri 12 kelimeden olusan toplamda 15 liste Kullanilmustir.
Kategori listesi kosulundaki uyaricilar, Van Overschelde ve arkadaslarinin (2004)
kategori normlarindan segilmistir (Bkz. Ek A).

Her kategori icin genellikle en yiiksek yanit oranlarma sahip ilk 15 kelime
kullanilmistir. Ancak, sorun olusturabilecegi diisiiniilen kelimeler ya elenmis ya da
listeye daha gerideki kelimelerle degistirilmistir.

DRM kosulu i¢in listeler, Stadler ve arkadaslarinin (1999) ¢aligmasindan alinmustir.
Her kosul i¢in tanima testinde, ¢alisilan listelerden 60 kelime se¢ilmistir. Her liste igin,
1., 4., 7. ve 10. pozisyondaki kelimeler secilmistir, bdylece kelimeler arasinda esit
mesafeler saglanmistir. Katilimcilar tarafindan ¢alisilmamis olan kelimelerden 45’1
celdirici (Bkz. Ek C) 15’1 ise kritik kelime olmak iizere 60 calisilmayan kelime

kullanilmistir. Tanima testi toplamda 120 kelime igermektedir.

2.3.2 ingilizce Yeterlilik Testleri

Deneyin sonunda, katilimcilara Ingilizce yeterlilik seviyelerini lgen testler
verilmistir. Bu testler, Ionin ve Montrul (2010) tarafindan hazirlanmis 40 ¢oktan
segmeli sorudan olusan bosluk doldurma testi ve Webb, Sasao ve Balance (2017)
tarafindan  giincellenmis  Vocabulary Levels Test (VLT) kullanilmistir.
Katilimcilardan ayrica METU Yabanci Diller Okulu tarafindan 6grencilerin yeterlilik
seviyelerini degerlendirmek igin kullanilan EPE (Ingilizce Yeterlilik Sinavi)

puanlarini raporlamalari istenmistir.

2.4 Arastirma Tasarim ve islem

Arastirma, METU Insan Arastirmalar1 Etik Komitesi tarafindan onaylanmistir (Bkz.

Ek E). Dogru ve yanlis bellek oranlarini degerlendirmek i¢in 2 (Liste tiirii: DRM,
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Kategori) x 3 (Kelime tiirii: hedef, kritik kelime, celdirici ) denek i¢i tasarimi
kullanilmigtir. Dil yeterlilik seviyesi siirekli bir 6l¢tim olarak degerlendirilmistir. DRM
ve Kategori kosullar1 farkli oturumlarda uygulanmistir. Oturumlarin sirasi katilimcilar
arasinda dengelenmis olarak belirlenmistir.

Katilimcilar, deney baslamadan once bir bilgilendirilmis onay formunu imzalamis
(Bkz. Ek D) ve demografik sorulari cevaplamistir. Yanitlar otomatik olarak deney
programi tarafindan toplanmistir. Deney, her biri ayn1 3 asamadan olusan 2 oturumdan
olusmaktadir: ¢calisma asamasi, ¢eldirici gorevi ve tanima testi asamasi. Her oturumda,
her biri 12 kelime igeren 15 galisma listesi bulunmakta, toplamda 180 kelime
icermektedir. Kelimeler, ekranda ortada, agik gri bir arka planda 1500 ms siireyle ve
1000 ms aralikli olarak siyah renkte gdsterilmistir Her listenin ardindan, 3000 ms
streyle “Sonraki Liste” istemi sunulmustur. Calisma asamasinin sonunda,
katilimcilara 750'den 7'ser 7'ser saymalar1 gereken 4 dakikalik bir g¢eldirici gorevi
verilmisti. Celdirici gorevin ardindan tanima testi asamasi gerceklestirilmistir. Bu
asamada, kelimeler ekranda ayni renk, yazi tipi ve arka planda gosterilmistir.
Katilimcilardan, sunulan kelimenin c¢alisma asamasinda goriip gormediklerini
belirtmeleri istenmistir, "evet" ya da "hayir" olarak etiketlenmis tuslara basarak yanit
vermislerdir. Test asamasi katilimcinin kendi huiznda ilaerlemistir, maksimum stire
5000 ms'dir. Tanima testi tamamlandiginda, oturum sona ermistir. Oturumlar arasinda
5 dakikalikk bir ara verilmis ve ardindan deneyin ikinci ve son oturumu
gergeklestirilmistir. Her iki oturumda da ¢alisma asamasi, ¢eldirici gorevi ve tanima
testi asamasi olmak iizere 3 asama bulunmaktadir. Ikinci tanima testinin sonunda
katilimcilar yeterlilik testlerini tamamlamistir. Deneyin toplam stiresi yaklasik 80
dakika olup, her oturum i¢in yaklasik 25 dakika, 5 dakikalik bir ara ve anket ile dil
yeterlilik testleri, VLT ve bosluk doldurma testi i¢in 25 dakika siirmiistiir.

BOLUM 3

BULGULAR

Her katilimci i¢in yanitlar1 ve yanit tepki siireleri toplanmistir. Kelime tanima
yanitlar1 kullanilarak, kelime tanima isabet oranlari, ve yanlis alarmlar oranlar1 ve

kritik kelimeye olan yanlis alarm orani hesaplanmigtir. Tanima performansini 6lgmek
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icin verilen yanitlarin duyarliligini 6lgtimleyen d’ parametresi isabet ve yanlis alarm
oranlar1 kullanilarak hesaplanmistir. Liste tilirliniin gergek ve sahte bellek oranlari
iizerindeki farkli etkilerini ortaya koymak i¢in, “evet” yanitlari tizerinde 2 (Liste tiirii:
DRM, Kategori) x 3 (Kelime tiirii: hedef, KL, dolgu) tekrarli 6l¢ciim ANOVA analizi
gergeklestirilmistir.

Liste Tiirtinlin "evet" yanitlarinin orani iizerindeki etkisi anlamli bulunmustur, bu da
DRM ve kategori listeleri igin katilimcilarin "evet" yanitlarinin sikligmin farkli
oldugunu gostermektedir [F(1, 79) = 32.416, MSE = .010, p < .001, 2] = .291].
Kelime tiiriinlin "evet" yanitlarinin orami iizerindeki etkisi de anlamli bulunmustur
(F(2, 158) = 432.296, p < .001, MSE =.029, 5°[] = .843), bu da katilimcilarin "evet"
yanitlarinin hedef, ¢eldirici ve kritik kelimeler i¢in farkli oldugunu gostermektedir.
Liste tiirti ve kelime tiirti etkilesimi de anlamli bulunmustur (F(2, 158) = 32.630, MSE
= .010, p < .001, 200 = .292), bu da katilimcilarin her kelime tiirii i¢in "evet"
yanitlarinin liste tiirlerine gore farklilik gosterdigini 6ne siirmektedir.

Liste Tiiri ve kelime Tirl etkilesimi i¢in yapilan ¢iftli karsilagtirmalar, hedef
kelimelere verilen “evet” yanitlarinin oran1 agisindan kategori listeleri (.729) ile DRM
listeleri (.693) arasinda anlamli bir fark bulunmadigini géstermistir (Tablo 1), 95% CI
[-.082, .011], t(222) = -2.285, Cohen's d = -.237, 95% CI [-.548, .075], pbonf = .348.
Celdirici kelimeler i¢in, “evet” yanitlarinin oran1 DRM listelerinde (.183) Kategori
listelerine (.135) gore anlamli sekilde daha yiiksek bulunmustur, 95% CI [.002, .095],
t(222) = 3.108, Cohen's d = .322, 95% CI [.006, .638], pbonf = .032). Yanlis bellek
oranlari, yani kritik uyaricilara verilen “evet” yanitlarinin orani liste tiirleri arasinda
anlamli bir sekilde farklilik gostermistir. DRM listeleri, kategori listelerinden (.432)
daha ytiksek yanlis bellek oranlarina (.575) neden olmustur ve ortalama fark .142°dir
(95% CI [.096, .189], t(222) = 9.099, Cohen's d = .944, 95% CI [-.565, 1.322], p <
.001).

Katilimcilarin ikinci dil (L2) yeterlilik seviyelerini 6lgmek i¢in ii¢ farkli test
kullanilmistir: EPE (English Proficiency Exam — Ingilizce Yeterlilik Sinavi), VLT
(Vocabulary Levels Test- S6z Dagarcig1 Seviyeleri Testi) ve Cloze test. EPE, dinleme,
okuma ve yazma gibi birgok boyutta yeterlilik, kelime bilgisi ve dil bilgisi becerilerini
Olcen kapsamli bir testtir. Ancak, bazi katilimcilara EPE testleri farkli zamanlarda
uygulanmig, bu da mevcut yeterlilik seviyelerinin test zamaninda oldugundan farkl

olabilecegini gdstermektedir. Bu nedenle, EPE puanlarinin katilimcilarin mevcut
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yeterlilik seviyelerini yansitmama ihtimaline karsi ek testler uygulanmistir.
Analizlerde hem standartlagtirilmis EPE puanlari hem de tiim ii¢ testin puanlarinin
birlestirilmesiyle olusturulan bir birlesik skor kullanilmistir.

Katilimcilarin bu ii¢ farkli testteki puanlarinin iliskisini gozlemlemek igin bir
korelasyon analizi yapilmistir. Her testin maksimum puani farkli oldugundan (EPE
icin 100, VLT i¢in 150, ve Cloze testi i¢in 40), her testin z-puanlar1 hesaplanmustir.
Korelasyon analizleri, EPE ve Cloze testi puanlari arasinda orta diizeyde bir
korelasyon (Pearson korelasyon katsayis1 = 0.62), EPE ve VLT puanlari (0.75), EPE
ve birlesik puanlar (0.88), Cloze testi ve birlesik puanlar (0.88), VLT ve birlesik
puanlar (0.93) ve Cloze testi ve VLT arasinda (0.73) giiglii pozitif korelasyonlar
gostermistir. Ug test arasindaki giiclii korelasyonlar ve birlesik 6lcii, bu testlerin
yapisal gecerliliginin yiliksek oldugunu ve birlesik Olciliniin genel yeterliligi
degerlendirmede gecerli bir yaklasim olabilecegini gostermektedir. Ayrica,
giivenilirlik analizinde yiiksek olarak degerlendirilebilecek bir Cronbach's a degeri
bulunmustur (.937) (bkz Tablo 5).

Yeterlilik seviyesi, liste tiirii ve etkilesim terimini iceren ayri ¢oklu regresyon
analizleri, bu degiskenler arasindaki iliskileri ortaya koymak i¢in gerceklestirilmistir.
Calismanin odak noktasi, yeterlilik ile liste tiirii arasindaki etkilesimin yanlis bellek
oranlarini nasil etkiledigini incelemek oldugundan, modere edilmis lineer regresyon
analizi yapilmistir. EPE puanlari, her veri noktasindan ortalama puan degerini
cikararak coklu dogrusal bagmntiyr azaltmak i¢in merkezilestirilmistir. Liste tiiri
kategorik bir degisken oldugu i¢in, analizlerde liste tiirii i¢in iki segenekli bir dummy
degisken kullanilmistir. Regresyon denklemi su sekildedir:

Sahte Ani Oranlar1 = ¢ + B, (Yeterlilik Diizeyi) + B, (Liste Tiird) + B3 (Yeterlilik
Diizeyi x Liste Tiirii) + €

Yeterlilik dilizeyinin yanlis bellek oranlar1 tizerindeki ana etkisi anlamh
bulunmamistir, bu da yeterlilik seviyelerinin yanlis bellek oranlar1 iizerinde
istatistiksel olarak anlamli bir dogrudan etkisi olmadigini1 géstermektedir ( = ..0004,
SE =.002, t(156) = .126, p =.9), yani yeterlilik seviyelerindeki degisiklikler tek basina
yanlis bellek oranlarindaki varyasyonlari agiklamamaktadir.

Liste tiirii i¢cin katsay1 anlamli bulunmus, liste tiiriiniin yanlis bellek oranlarin1 6nemli
Olglide etkiledigi (B = .142, SE = .029, t(156) = 4.828, p < .001) belirtilmistir.

Gozlemlenen pozitif iliski, DRM listelerinin sahte an1 oranlarini kategori listelerinden
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daha yiiksek olarak iliskilendirdigini gostermektedir, bu da ANOVA sonuglarin
desteklemektedir.

Onemli bir bulgu olarak, yeterlilik seviyeleri ile liste tiirii arasindaki etkilesim anlamli
bulunmamustir (f = .0007, SE = .002, t(156) = .308, p = .758), bu da liste tiiriiniin
yanlis bellek orani iizerindeki etkisinin farkli yeterlilik seviyelerinde dnemli dlgiide
degismedigini 6nermektedir.

Genel olarak, sonuglar liste tiiriiniin yanls bellek seviyeleri lizerinde belirgin bir etkisi
oldugunu ancak yeterliligin ve liste tiirii ile etkilesimin sahte an1 oranlarin1 anlamh
sekilde etkilemedigini 6nermektedir. Modelin agiklayici giicii, istatistiksel olarak
anlamli olmasina ragmen, yanlis bellek iizerindeki varyansin yalnizca miitevazi bir
kismini agiklamaktadir.

Ayrt bir regresyon analizi, ayn1 kovaryantlarla birlikte d' seviyeleri iizerinde
yapilmistir ve tam modelin d' seviyeleri iizerindeki varyansin %13.2'sini agikladigi
bulunmustur (R?= 0.132, Diizeltilmis R? = 0.115, RMSE = 599). Liste tiirii d' iizerinde
anlamli bir tahmin saglamistir (f = -0.302, SE = 0.95, t(156) = 4.051, p < .001).
Birlesik puan ile oOlgiilen yeterlilik de d' seviyeleri iizerinde anlamli bir ana etki
saglamistir (B=.215, SE=.074, 1(156)=2.906, 95% CI [.069, .362], p=.004) Yeterlilik
ve liste tiirli arasindaki etkilesim terimi anlamli bulunmamistir (bkz Tablo 10). Bu
bulgular, yeterlilik seviyesinin d' lizerinde anlaml1 pozitif bir etkisi oldugunu, yani L2
yeterliligi arttik¢a tanima performansinin da arttigini gostermektedir. Liste tiirliniin
ana etkisi, katilimcilarin DRM liste tiirii kosulunda kategori liste tiirii kosulundan daha
diisiik performans sergiledigini dnermekte, ancak ikinci dildeki yeterliligin bu iligkiyi
anlamli sekilde etkilemedigi goriilmektedir. Ayrica, ayni kovaryantlarla birlikte karar
verme kriteri © seviyeleri iizerinde bir regresyon analizi yapilmis, ancak model

anlamli bulunmamigtir. (R? = 0.132, Diizeltilmis R? = 0.115, RMSE = 599).
BOLUM 4
TARTISMA
Bu caligsma, ikinci dilde yeterliligin DRM ve kategori listeleri tarafindan olusturulan

yanlis bellek oranlari iizerindeki etkisini arastirmay1 amaglamistir. Yeterlilik seviyesi

yiikseldikce DRM tarafindan ortaya c¢ikarilan yanlis bellek oranlarinin, kategori
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listelerinden daha yiiksek olmasi; yeterlilik seviyesi azaldik¢a ise kategori kosulunda
daha yiiksek yanlis bellek oranlarinin goriilmesi beklenmistir.

Sonuglar, liste tiiriiniin hedef, ¢eldirici ve kritik kelimeler gibi 6geler tizerindeki “evet”
yanit oranlar1 tizerinde 6nemli bir etkisi oldugunu ortaya koymustur. DRM listeleri,
kritik ve ¢eldirici 6geler icin daha yiiksek “evet” yanit oranlart saglamistir. Liste tiirleri
icin dogru yanit oranlarinda bir fark goriilmemistir. Bagka bir deyisle, DRM listeleri
kategori listelerinden daha fazla yanlhs alarm iirettigi gériilmiistiir. Bu, katilimcilarin
iki liste tiirii i¢in karar verme kriterlerinde bir fark oldugunu gosterdigi diisiindiirebilir.
Tanima performansini dlgen d’ seviyeleri analizinde, iki liste tiirii arasinda anlamli bir
farkin bulunmasi, bu diisiinceyi destekleyen bir bulgudur. Katilimcilar, DRM liste
tiirlinde hedef ve hedef olmayan 6geleri ayirt etmekte kategori listelerine kiyasla daha
cok zorlanmislardir. Ayrica, c seviyeleri iizerinde yapilan regresyon analizinde liste
tiirleri arasinda anlamli bir fark bulunmamasi, liste tiirleri arasinda gozlemlenen farkin
yanit Onyargisindan kaynaklanmadigina isaret etmektedir. Bu durum, DRM
listelerinde kritik celdirici kelimelerin hedef kelimelerden ayirt edilmesinin daha zor
oldugu goriisiinii desteklemektedir.

Mevcut calismada DRM ve kategori listeleri arasindaki farkin L2'de de gecerli
oldugunu gosteren bulgu, literatiirde genellikle L1'de DRM'in daha yiiksek yanlis
bellek oranlarma neden oldugu bulgusunun L2'de devam ettigini gostermektedir.
Literatiirdeki mevcut bulgularla tutarli olarak, DRM'in olusturdugu yanlis bellek
orani, katilimcilarin ana dilinde genellikle bildirilen orandan daha diisiik bulunmustur.
Ayrica, kategori listeleri i¢in sahte an1 orani (.43), literatiirde bildirilen tipik araliktan
daha diisiik bulunmamistir, bu da L2'nin DRM ve kategori kaynakli yanlis bellek
tizerinde farkl etkiler yaratabilecegini ima etmektedir.

Yeterliligin yanlis bellek oranlar tizerindeki etkisini incelemek i¢in, iki ayr1 analiz
yapilmistir. i1k analizde, merkezi EPE sonuglar yeterlilik 6lciitii olarak kullanilmus,
sonuglar, yeterliligin yanlis bellek oranlar {izerinde anlamli bir etkisi olmadigin
gostermistir. Bu sonug, literatiirdeki bulgularla uyumsuzdur. Literatiirde bir¢cok
caligma, DRM paradigmasinin katilimcinin ilk veya baskin dilinde, ikinci dilden daha
yuksek yanlis bellek oranlar iirettigini gostermektedir. Benzer sekilde, L2'de yiiksek
yeterliligin daha distik yeterlilikle karsilastirildiginda daha yiiksek yanlis bellek
oranlari tirettigi de bir¢ok ¢aligma tarafindan gosterilmistir. Bu gozlemler, daha fazla

deneyim nedeniyle daha gii¢clii kavram baglantilar1 olugsmasi ve daha yliksek
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aktivasyon seviyeleri ile agiklanabilir. Disiik yeterlilik seviyelerine sahip bireylerde,
kavram aglarinin birbirine daha zayif baglarla bagli olmasi, kritik kelimenin daha
giiclii bir sekilde aktive edilmemesine neden olmakta vee bu da yanlis bellege daha az
yatkinlik olusmasi seklinde yorumlanmaktadir.

Ote yandan, hem L1 hem de L2'yi giinliik yasamda sik¢a kullanan veya L2’de
akademik egitim alan katilimcilarda iki dil arasindaki yanlis bellek seviyeleri benzer
olmustur. Bu sonug, benzer yeterlilik seviyelerinde, L2'in sik kullanimi ve
deneyiminin, yeterliligin yanlis bellek tizerindeki beklenen etkisini azaltabilecegini
ima edebilir. Calismadaki katilmcilarin, ODTU'de yiiksek Ogrenim goren ve
akademik baglamda giinliik olarak Ingilizce kullanan grenciler olmas1 nedeniyle dilin
aktif kullanimi, yeterlilik seviyelerinin yanlis bellek seviyeleri iizerindeki potansiyel
farkini etkilemis olabilecegi ve sonuglarin dnceki bulgulardan farkli olmasina neden
olmus olabilecegi diistiniilmektedir.

Liste tiirii ve dil yeterliligi etkilesimi {izerinde anlamli bir etki bulunmamustir, bu da
yeterliligin DRM ve kategori listeleri tarafindan uyarilan yanlis bellek oranlari
iizerindeki farkli etkileri etkilemedigini gosterir. Bu sonug, yeterliligin siirekli bir
degisken olarak degerlendirilmesinden kaynaklaniyor olabilir. Ug farkli yeterlilik
Ol¢iimii kullanilmis olmasina ragmen, EPE, VLT ve Cloze testleri gibi, katilimcilarin
yeterlilik seviyelerinde yeterli varyans bulunmamis ve yeterlilik seviyelerindeki
farklar net bir sekilde ortaya ¢ikmamuigstir. Literatiirde yeterliligin sahte an1 oranlar
iizerindeki etkisini rapor eden g¢alismalar, c¢ogunlukla 06z-bildirim o6l¢timleri
kullanmaktadir.

Arastirmanin bulgulari, DRM ve kategori listeleri arasindaki farkliliklarin ikinci dilde
(L2) de mevcut oldugunu ve sadece anadil ile sinirli olmadigini gostermektedir. Bu
caligma, bu farkliliklarin ikinci dil baglaminda incelenen ilk ¢alisma olma 6zelligine
sahiptir. Ayrica, dil yeterliliginin yanlis bellek oranlari tizerindeki etkisinin belirgin
olmamas1 ve list tipi ile etkilesim etkisinin bulunmamasi, yiiksek ikinci dil
yeterliliginin yanlis bellek oranlarini artirdigina dair mevcut literatiirle ¢elismektedir.
Bu tutarsizlik, yeterlilik seviyesinin heniiz tespit edilmemis bir etkisi olabilecegini
onermektedir. Genel olarak, bu sonuglarin, yanlis bellek mekanizmalarinin anadil ve
ikinci dil tlizerindeki isleyisini anlamak i¢in 6nemli oldugu ve bu fenomeni daha

derinlemesine arastirmak i¢in ek ¢alismalara ihtiya¢ duyuldugunu vurgulamaktadir.
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Yukarida belirtildigi gibi, katilimecilarin yeterlilik seviyelerindeki potansiyel
degiskenligi ele almak i¢in 3 farkli degerlendirme uygulanmis olmasina ragmen,
katilimeilarin yeterlilik seviyelerinde, yanlis bellek oranlarini dogrudan etkileyecek
veya liste tliriinlin yanlis bellek oranlarini nasil etkiledigi agisindan fark olusturmaya
yetecek diizeyde varyans bulunamamistir. Gelecek ¢alismalarda, katilimcilarin daha
belirgin yeterlilik farklarina sahip olmalarmi saglamak faydali olabilir. Orneklem
biiyiikliigiiniin artirilmasi, mevcut etkilerin tespitini saglamak i¢in daha iyi istatistiksel

gii¢ saglayabilir.
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