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ABSTRACT

EFFECTS OF PERCEPTUAL FLUENCY ON AUTOBIOGRAPHICAL
MEMORIES

Inan, Asli Bahar
PhD., Department of Cognitive Science
Supervisor: Prof. Dr. H. Giirkan TEKMAN
July 2009, 119 pages

The aim of this study was to find if manipulating fluency, that is, the ease of
processing, could affect confidence ratings about whether an event occurred in the
respondents’ past. To test the familiarity misattribution hypothesis, which states that
familiarity caused by fluent processing can be misattributed to past experience if the
source of fluency cannot be identified, two methods were used: a revelation task,
which was anagram solving and repetition priming.

In the revelation task the familiarity misattribution hypothesis and the
activation based hypothesis were tested by presenting one of the words in each one
of the Life Event Inventory (LEI) items as an anagram or an unrelated anagram
before the LEI, respectively. Higher confidence ratings for LEIs with an anagram
compared to LEIs without anagrams would indicate that a revelation effect. A
revelation effect was not observed for either condition. Therefore, the previous
findings of revelation effect for autobiographical memories (Bernstein et al., 2002)
could not be replicated when Turkish counterparts of LEI and anagrams were used.

In the repetition priming experiments, the participants’ awareness of the

source of fluency was manipulated by presenting either a subliminal or a

v



supraliminal prime before they responded to a LEI item. The prime was either the
same as the verb of the LEI sentence, or a different verb. Participants gave higher
confidence ratings if subliminal primes were identical to, rather than different from,
the verb of the sentence. If the participants were aware of seeing the primes, this
difference disappeared. These results were consistent with the familiarity

misattribution hypothesis.

Keywords: Autobiographical Memory, Fluency, Familiarity misattribution,

Revelation Effect, Priming
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OTOBIOGRAFIK HAFIZADA ALGISAL AKICILIK ETKISI

INAN, Asli Bahar
Doktora, Biligsel Bilimler Boliimii
Tez Danigmani: Prof. Dr. H. Glirkan TEKMAN
Temmuz 2009, 119 sayfa

Mevcut calisma, algisal akicilik etkilerini otobiyografik hafiza kapsaminda
incelemistir. Bu calismanin amacit akiciligi, diger bir deyisle isleme rahathgini,
manipule ederek katilimcilarinin bir olayin gegmislerinde yasanilmis oldugundan ne
kadar emin olduklarin1 etkileyip etkilemedigini belirlemektir. Akicilik kaynaginin
tanimlanamamasi halinde, akici islemlerin yol ac¢tig1 tanidikligin ge¢mis deneyime
baglanacagini belirten asinaligi yanls atfetme hipotezini test etmek ig¢in, acgiga
cikarma gorevi olarak anagram ¢ozmek ve tekrarli hazirlama etkisi olmak iizere iki
metod kullanilmustir.

Aciga cikarma gorevi olarak kullanan metodla asinaligi yanlis atfetme
hipotezini test etmek icin, Yasam Olaylar1 Envanteri (YOE)’nin her maddesinin bir
kelimesi anagram olarak verilmistir. Aktivasyon bazli hipotezi test etmek icin
anagramlarin YOE maddelerinden 6nce verildigi baska bir kosul sunulmustur.
Anagramli YOE’nin anagramsiz YOE’ne gore daha yiiksek giivenilirlik oranlari
vermesi, otobiyografik hafizalarda aciga ¢ikma etkisinin oldugunu gosterecektir. Ne
YOE maddelerinden 6nce anagramlarin verildigi durumda, ne de YOE maddelerinde
anagramlar oldugunda bir ac¢iga c¢ikma etkisi goriilmemistir. Dolayisiyla
sonuclarimiz otobiyografik hafizalardaki agiga ¢ikma etkisinin onceki bulgularini,

YOE Tiirkge karsitlar1 ve anagramlar kullanildiginda tekrarlamamastir.

vi



Tekrarli hazirlama etkisi deneylerinde, katilimcilarin akiciligin kaynaginin
farkinda olmalar1 YOE maddelerine tepki vermeden once esik-alt1 ya da esik-iistii
hazirlayic1 gosterilerek manipule edilmistir. Hazirlayici, ya YOE ciimlesinin
yiiklemi olarak, ya da farkli bir yiliklem olarak verilmistir. Katilimcilar, esik-altt
hazirlayicilar climlenin yiiklemiyle ayni oldugunda, farkli oldugundan daha ytiksek
diizeylerde olaymn baslarina gelmis oldugu goriisii belirtmislerdir. Katilimcilar
hazirlayicilar1 gordiiklerini farkettiklerinde ise, bu fark ortadan kalkmistir. Bu

sonuclar aginalig1 yanlis atfetme hipoteziyle uyumludur.

Anahtar Kelimeler: Algisal akicilik etkileri, otobiyografik hafiza, aciga ¢ikma

etkisi, hazirlama etkisi
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CHAPTER 1

INTRODUCTION

Memory research deals with the methods to measure past experiences and
interpretations of these measurements such as influences of past experience on
current processing. However, there is also an influence of current activities and
processing on memory decisions. One of these influences is fluency, which is
defined as the ease of processing of a present activity (Jacoby, 1991; Jacoby, Kelley
& Dywan, 1989; Jacoby & Whitehouse, 1989; Johnston, Dark & Jacoby, 1985;
Lindsay & Kelley, 1996; Rajaram, 1993; Kelley & Rhodes, 2002; Oppenheimer,
2008; Whittlesea, 1993; Whittlesea & Leboe, 2000). Fluency can be a useful cue for
memory judgments; however, when the source of fluency is present conditions and
not a past experience and it is misattributed to past experience, it can lead to
memory errors and can be a basis for memory illusions (Whittlesea, Jacoby &
Girard, 1990; Jacoby & Whitehouse, 1989; Whittlesea, 1993). In the present study,
we examined if the effects of fluency on recognition judgments for episodic memory
(Whittlesea, Jacoby & Girard, 1990; Jacoby & Whitehouse, 1989; Whittlesea,
1993), could be extended to autobiographical memories.

The attributional approach to memory

Jacoby, Kelley & Dywan (1989) proposed in their attributional model of
memory that the judgment that a recognition test item is from a study list (judging
that the item is old) does not arise from the activation of memory traces. Instead the
subjective feeling of “oldness” arises from nonconscious decision processes through

which cognitive processes at test are attributed to memory. This hypothesis is based



on the idea that prior exposure to an item facilitates the processing of an item when
it is encountered again. Therefore, the attributional approach to memory proposes
that our cognitive system has the nonconscious assumption that if something is
processed fluently; it should be due to being familiar caused by a past experience.
This nonconscious assumption works when people are oriented to make a memory
judgment.

The attributional approach to memory (Jacoby & Dallas, 1981; Jacoby, 1991;
Jacoby, Kelley & Dywan, 1989; Jacoby & Whitehouse, 1989; Johnston, Dark &
Jacoby, 1985; Lindsay & Kelley, 1996; Kelley & Rhodes, 2002; Whittlesea, 1993;
Whittlesea & Leboe, 2000) emphasizes the importance of attributions and
interpretations in memory decisions and the active role of the rememberer in
remembering (Bartlett, 1932; Jacoby, Kelley & Dywan, 1989; Roediger &
McDermott, 1995) and has gained power with the study of nonconscious memory
effects starting with Jacoby and Dallas’s (1981) studies. Jacoby and Dallas (1981)
have found that there was an enhanced perceptual identification of words if they
were presented briefly between masks before the identification task. The importance
of this study was that the words that were presented between masks were presented
subliminally therefore, they were not processed at a conscious level. Even
processing at a nonconcious level was found to affect perceptual identification due
to being processed more fluently. These findings contributed to memory research by
indicating that memory could show its effects on behavior even when there is no
conscious awareness.

Support for the attributional approach to memory came from further studies
conducted by Jacoby and Whitehouse (1989), Whittlesea (1993), Whittlesea, Jacoby
and Girard (1990) on episodic memory, which indicated that the recognition
judgments may be based on the ease of perceptual processing. The results support
the viewpoint that a sense of subjective familiarity that results from fluent
processing is misattributed to past experience if there is no other source to be
attributed.

The pioneering studies of Jacoby and Whitehouse (1989), Whittlesea (1993),
Whittlesea, Jacoby and Girard (1990) have shown that manipulating processing at



retrieval phase can affect recognition as does manipulations done on the encoding
phase of recognition. The effects of manipulations done at retrieval on recognition
brings different insights to memory studies, since these effects show that memory is
a reconstructive process (Bartlett, 1932) and the condition people are in when they
are making a memory judgment affects the final decision. These effects show that
what people recall or recognize may not correspond to what they encoded; what they
report as a memory they remember can be altered by the present conditions they are
in when they are trying to remember it (Garry et al., 1996). So memories are not
exact records, remembering is not a passive process; memory is an active
constructive process (Bartlett, 1932).

Episodic and autobiographic memories

According to Tulving (1985, 2002) episodic memory is a neurocognitive
(brain/mind) system, uniquely different from other memory systems. Episodic
memory is the system that enables human beings to remember past experiences.
Remembering past experiences requires mental time travel and conscious awareness
that remembering our experiences is different from our awareness of our current
state, or imagining or dreaming (Tulving, 2002). This special kind of consciousness
we have when we mentally travel back in time during remembering is called
autonoetic (self-knowing) consciousness. It allows us to be aware of the subjective
time that the events took place. Mentally traveling in time requires, in addition to
autonoetic consciousness, a rememberer referred to as “self”, which has the
capability to exist not only in the present but also in subjective time.

When Tulving (1972) first introduced the term episodic memory (personally
experienced events or episodes) and semantic memory (general knowledge or facts)
he dissociated them according to kinds and sources of information to be
remembered. As Tulving (1985) developed the concept of episodic memory further,
he concluded that episodic memory involved more than what memories tested in
laboratories involved. Laboratory experiments designed to measure episodic
memory require participants to make decisions about whether “what” they have
studied is the same as the tested item. While according to Tulving (1985, 2002)

episodic memory is not only about information involving “what” but it also involves



“where” and “when” information. In other words episodic memory is about things
that happen with particular time and place information.

Autobiographical memory is what most people talk about when they use the
term “memory” in everyday language. Autobiographical memory is remembering
past experiences from one’s own life (Cabeza & Jacques, 2007). One reason for the
emergence of Autobiographical Memory (ABM) research was the claims that ABM
research deals with complex real life phenomena and sheds light on memory
research that could not be studied in laboratory (Rubin, 1986). Complex constructive
processes, effects of emotion and vividness, and remote memory retrieval are some
of the aspects of memory that are proposed to be absent in most of the laboratory
memory studies that researchers can investigate by studying autobiographical
memory (Robinson, 1986; Brewer, 1986; Neisser, 1986; Cabeza & Jacques, 2007,
Rubin, 2005).

One of the defining features of autobiographical memories is their relevance
to the self (Brewer, 1986; Barclay, 1986; Conway & Playdell-Pierce; Conway,
2005). However, this does not differentiate autobiographical memories from
episodic memories because an agent referred to as “self” is proposed to be one of the
requisites for the mental time travel in the definition of episodic memory (Tulving,
2002). Everything a person remembers from the past requires the involvement of the
self, which does not differentiate ABM from episodic memory. Therefore, most of
the ABM researchers do not dissociate episodic memories from autobiographical
memories. Instead when they use the term ABM they are dissociating it from
Laboratory Memory (LM), which correspond to distant memories and recent
memories respectively (Cabeza & Jacques, 2007; Bernstein, 2002; 2004; 2009;
Garry et al., 1996; Sharman et al., 2004).

To investigate ABM, researchers have developed and used several methods,
which will be reviewed in detail in the next chapter. Diary studies (Linton, 1975;
Wagenaar, 1986) and other methods for recording events such as using digital
cameras (Burt, 2008; Burt, Kemp & Conway, 2008) or video-taping (Mendelsohn et
al., 2009), cue-word technique (Crovitz & Schiffman, 1974), autobiographical
memory interview (AMI) (Kopelman, Wilson & Baddeley; 1989), autobiographical



interview (Levine et al., 2002) and using Life Event Inventory (LEI) (Garry et al.,
1996; Heaps and Nash, 1999; Bernstein et al., 2002) are examples of these
techniques. The findings from using these methods suggest that one of the
characteristics of ABM is its hierarchical organization (Linton, 1986; Wagenaar,
1986; Conway, 2005). The more specific levels of representations are embedded in
the more general levels of representation, which does not involve any specific details
about time, place, and sensory information about a specific event. For instance if the
word “bicycle” is given as a cue-word, “I used to ride my bicycle when I was in
primary school.” is a representation at a general level, whereas “When I was in 4
grade, on a very hot summer day, I came across a strange animal when I was riding
my bicycle around the fields near our summer house.” would correspond to an event
at the specific level. According to Conway (2005), episodic memory lies at the most
specific level of the hierarchical organization of autobiographical memory. One of
the defining characteristics of episodic memories is that they are on a forgetting
trajectory (Conway, 2009) and will be forgotten if they do not become integrated
with the general level of representation referred to as autobiographical knowledge
base (Conway, 2005; Conway, 2009). According to the Self Memory System (SMS)
framework that was proposed by Conway and Playdell-Pierce (2000) and Conway
(2005) to account for the structure of ABM, the autobiographical knowledge base
corresponds to personal semantic memory, and the specific memories attached to it
are episodic memories. This proposal suggests that ABM consists of a semantic and
an episodic component. Other studies that were conducted to investigate ABM using
several methods, such as using AMI (Kopelman, Wilson & Baddeley, 1989),
autobiographical interview (Levine et al., 2002; Murphy et al., 2008), using video-
recording (Mendelsohn et al., 2009) and neuropsychological studies (Cabeza &
Jacques, 2007; Gilboa, 2005) have also contributed to the finding that ABM is
composed of semantic memory and episodic memory.

Another common finding obtained by conducting research using the methods
to investigate ABM is that more memories are forgotten or remembered inaccurately
as the retrieval delay increases (Linton, 1975; Wagenaar, 1986; Crovitz &

Schiffman, 1974; Conway, 2005; Conway, 2009; Mendelsohn et al., 2009).



However, autobiographical memories are characterized by a very strong belief value
not correlated with their accuracy (Brewer, 1986; Mendelsohn et al., 2009). Scoboria
et al. (2004) proposed the idea that LEI studies, for example, measure
autobiographical belief, not autobiographical memories because participants are
required to make a decision about whether the events have occurred rather than
whether they remember the occurrence of the events in a LEI.
Fluency misattribution and autobiographical memory

Fluency of processing appears as an important aspect of how the imagination
inflation effect (Sharman et al., 2004) and the revelation effect for autobiographical
memory are explained (Bernstein et al., 2002; 2004). It is thought that a feeling of
familiarity arises from fluent processing and this is misattributed to the occurrence
of the events described by the LEI items in the distant past of the person.
Imagination inflation research (Garry et al., 1996; Heaps & Nash, 1999; Sharman et
al., 2004; Sharman & Barnier, 2008) showed that requiring participants to imagine a
childhood event enhanced confidence that the event occurred in childhood (Garry et
al., 1996; Heaps & Nash, 1999; Sharman et al., 2004; Sharman & Barnier, 2008).
Another retrieval manipulation applied using LEIs is using a revelation task.
Requiring participants to solve an anagram before making a confidence judgment
about the occurrence of the event led to an enhancement in confidence that the event
occurred in childhood, similar to imagination inflation (Bernstein et al., 2002; 2004;
2009).
The present studies

In the present study, the reconstructive nature of ABM, in other words, the
possibility of changing autobiographical belief was investigated by manipulating
processing of fluency during retrieval. Manipulating fluency was accomplished by
using a revelation task and by using primes. To manipulate fluency a revelation task
was used in Experiments 1 and 2. The revelation effect, which is the increase in a
participant’s tendency to report a test item as old if it is presented in an unusual or
distorted way was investigated for ABM recognition to find if it can affect the
confidence levels about occurrence of childhood events (Bernstein et al., 2002;

Bernstein et al., 2004; Bernstein et al., 2009). The second part of this study



investigated if repetition priming effects, which were found in episodic memory
could also be extended to autobiographical memories (Jacoby & Whitehouse, 1989;
Whittlesea, Jacoby & Girard, 1990; Whittlesea, 1993).

This thesis is organized such that in Chapter 2 review of the related literature
is presented. Then in Chapter 3, the method of the experiments and the results are
given. In Chapter 4 a general discussion of the results are given, followed by the

conclusion.



CHAPTER 2

LITERATURE REVIEW

In the following literature review, first methods used to investigate the
structure of ABM are reviewed. The findings about the characteristics and structure
of ABM by using these methods and neuropsychological findings about ABM will
be reviewed next. Due to the relevance of the self and ABM, information about the
Self-Memory-System proposed by Conway and Playdell-Pierce (2000) and Conway
(2005) will be given. Then revelation effect as an example of fluency effects in
episodic memories, revelation effect for ABM and repetition priming as an example

of fluency will be reviewed.

2.1 Autobiographical Memories

Starting with an increase in interest in ABM, due to its proposed advantages
such as complex constructive processes, recollective qualities of emotion and
vividness and remote memory retrieval compared to studying LM (Cabeza and
Jacques, 2007) and due to the relationship between ABM and repressed memories,
false memories and memory illusions, an extensive amount of research has been
conducted on autobiographical memories. ABM research involves studies to find out
about the nature and structure of ABM and ABM’s reconstructive nature (Bartlett,
1932) and whether and how confidence judgments about memories of personally

experienced events can be affected.



2.1.1 Methods Used to Investigate ABM

To investigate ABM, researchers have developed and used several methods.
The cue-word technique (Crovitz & Schiffman, 1974); recording events by using
diaries (Linton, 1975; Wagenaar, 1986) and video recording (Mendelsohn et al.,
2009); autobiographical memory interview (AMI) (Kopelman, Wilson & Baddeley;
1989); autobiographical interview (Levine et al., 2002) and using Life Event
Inventory (LEI) (Garry et al., 1996; Heaps and Nash, 1999; Bernstein et al., 2002)
are examples of these methods that are reviewed in this section.

The cue-word technique is one of the techniques for investigating ABM.
This technique was introduced by Galton in 1883 (cf. Crovitz & Schiffman, 1974)
and revised by Crovitz and Schiffman (1974). In the cue-word technique,
participants are required to report a past experience, in response to the presented
cue-word, which is a high frequency, imaginable, concrete word, and to date the
memory. Using the cue-word technique either the distribution of the reported
memories or from the verbal reports of the participants the search strategies used for
ABM retrieval can be investigated.

Another method to investigate ABM is doing diary studies. Even though the
diary studies have some disadvantages such as using a single participant and the
selection of the events by the participants, the findings of these studies cannot be
undervalued. The diary studies of Linton (1975) and Wagenaar (1986) shed light on
the usage of cues on the recall of ABMs, the importance of the characteristics of
encoded events such as emotional involvement, salience and pleasantness, and the
importance of passage of time on forgetting of ABMs.

Linton’s (1975) aim in conducting her diary study was to find out about her
dating accuracy across time. She recorded two or three events each day for five
years. After different retention intervals ranging from one month to 3 years, using
the description of the recorded event she tried to recall the date of the recorded
event. Wagenaar (1986) in his diary study recorded his memories for six years. He
recorded his memories with “who”, “what”, “where” and “when” cues accompanied
by the salience, emotional involvement and pleasantness of the event. The salience

of the event was rated on a seven-point scale, the emotional involvement on a five



point scale, and the pleasantness on a seven point scale. During recall he used the

99 ¢¢

“what” “where” “when” and “who” cues to retrieve his memories he recorded.
When he was recording his memories he also included a critical detail with a
question and an answer. The critical detail was selected by Wagenaar (1986) such
that if the event was retrieved from memory given all the cues, the critical detail
would be guaranteed also to be recalled.

Filming is another method used to study ABM by recording events.
Mendelsohn, Furman, Navon and Dudai (2009) filmed a 29 year old healthy woman
E.S. carrying out her daily activities for two days. Actually, the video was taken to
be used as a documentary to be used for behavioral and neuroimaging studies in
Mendelsohn et al.’s (2009) lab. Therefore, when E.S. was filmed she was not aware
that she would be tested on her memory later on. She was administered a memory
questionnaire while undergoing fMRI after four months and after two years and four
months. The questionnaire was composed of a verbal (VQ) and a pictorial
questionnaire (PQ). VQ consisted of yes/no questions accompanied by a confidence
judgment for each question, asking about the recognition of the recorded events.
Some of the questions had accurate while some had some inaccurate details. The
confidence judgments were rated on a three point scale. In the PQ, first a cued-recall
then a recognition test were given for each image. In the cued-recall test an image
was given and a particular detail about it was questioned and E.S. had to recall the
detail. For the recognition phase the image and the question was given with two
possible answers and she had to choose among one of them and give a confidence
rating for her choice. The accuracy and the confidence judgments for VQ and PQ
were analyzed. Also the activity of brain regions, which were proposed to be the
ABM network (Gilboa, 2004; Svoboda et al., 2006) and the activity of the brain
regions such as the hippocampus and the amygdala supposed to be accompanied
during retrieval of these memories were analyzed.

Neither the cue-word technique nor the diary studies could tap the
dissociations of semantic and episodic memory components of ABM. Kopelman,
Wilson and Baddeley (1989) developed the Autobiographical Memory Interview

(AMI), which can be used to assess retrograde amnesia, the inability to recollect

10



remote memories and to assess the semantic memory component of ABM. AMI
consists of an interview to assess the recall of autobiographical incidents, which
corresponds to the episodic memory and of personal facts from the participant’s
past, which corresponds to personal semantic memory. The participants are required
to recall incidences and facts from childhood, early adulthood and recent past. In the
autobiographical incidents schedule, the participants are given names of incidents to
be recalled such as “before school”, “at primary school” from childhood; “first job”,
“wedding” from early adulthood; “an event in this hospital/ institution/ place where
interviewed” or “a relative or visitor in the last year” from recent past and are
required to recall a specific memory rather than a general memory about these cues.
If the participants fail to produce specific memories, they are provided by further
cues such as “involving siblings?”, “involving teacher”, “at reception?” etc.

Personal facts required from the participants are answers to questions such as
the name of their primary school teacher, the birth date of their children and the
name of the place they were living in at the time the interview took place
respectively for childhood, early adulthood and recent past. The researcher writes
down whatever the participants report as close to verbatim and two experimenters
independently score these reports. The autobiographical incidents are scored
according to the richness of contextual and perceptual detail and recollection of time
and place of the recalled event. Before the scoring, the veracity of the memories is
checked either by gathering information from the patients’ relatives, or checking the
medical records or checking the inconsistencies in the patient’s memory reports.

Murphy et al. (2008) suggested that using separate tests as used in
Autobiographical Memory Interview (AMI) developed by Kopelman, Wilson and
Baddeley (1989) to assess the personal semantic memory component of ABM may
artificially divide the two components of ABM. Using separate tests may not take
into account the natural interaction of these two components, which in real life
autobiographical recollection co-occur (Murphy et al., 2008). By using
Autobiographical Interview developed by Levine et al. (2002), Murphy et al.
(2008)’s research on patients with amnesic mild cognitive impairment (aMCI),

which is characterized by a deficit in learning new information similar to
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anterograde amnesia, have shown the dissociation of the episodic and semantic
components. Autobiographical Interview is a test that is used to avoid the necessity
of using separate tests to assess the dissociations of episodic and semantic memory
components of ABM. In Autobiographical Interview, participants are required to
recollect a personal past experience from five distinct life periods, which are from
their early childhood (up to age 11), from adolescence (from age 11 to 18), from
early adulthood (from age 19 to 30), from adulthood (from age 30 to 55) and from
the past year. Participants are told to choose any event satisfying the following
conditions: they should be events they were personally involved, events they
recollect, not events they have heard from someone else and events with specific
time and place from one of these periods. Participants are required to give as much
detail about the event as possible. For each event the participants are given five
minutes and they are allowed to speak until they are finished within this time limit.
These five events are audio recorded and rated according to how much internal and
external detail they involve. Internal details reflect the episodic memory. These
details are subcategorized as the event (what happened, who were involved, actions,
reactions and conditions of the environment), the place, the time and the perceptual
information. External details are related to the other details that are not specific to
the re-experiencing of the event. The external details were subcategorized as
semantic (general facts and knowledge related to the event), repeated details, details
about unrelated events and others (personal opinions).

Another method to investigate the nature of ABM is to use Life Event
Inventories (LEIs) (Garry et al., 1996; Heaps and Nash, 1999; Bernstein et al.,
2002). Conducting studies by using LEI is similar to recognition tests of episodic
memory, with the difference that in episodic memory tests, the researchers can
check the accuracy of the memory report, whereas in the studies investigating ABM
with LEI, they do not. Studies using LEIs make it possible to investigate the effects
of manipulations done during the retrieval phase of recognition for ABM. Some
examples for these retrieval phase manipulations are the imagination inflation
studies (Garry et al., 1996; Sharman et al., 2004; Heaps and Nash, 1999) and the
studies conducted on the revelation effect for ABM (Bernstein et al. 2002; 2004;
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2009). In imagination inflation studies, participants are required to imagine the
occurrence of half of the LEI items before making a confidence judgment about the
occurrence of the events in their childhood described by the LEI items. For the
revelation effect studies, for half of the LEI items that involve a revelation task
participants are required to solve the revelation task before making a confidence
judgment about the occurrence of the events in their childhood described by the LEI
items.

One caution that should be taken in conducting ABM research using LEIs is
the absence of knowledge of the accuracy of ABM. Since the researchers cannot
know the veracity of the events or the original memory traces for these events by
using LEI studies, the researchers can only conclude that they can change the
confidence levels for the occurrence of the events by manipulating processing during
retrieval phase of recognition. However, the researchers cannot make any claims that
the memories have been changed permanently.

Another problem of using LEI while conducting ABM research is that until
recently, the distinction between ABM and autobiographical belief has not been
made and there was an implicit assumption that LEI was a measure of memory for
events. However, what LEI requires from the participants is to make a decision of
whether the events have occurred rather than whether they remember the occurrence
of the events. Therefore, the answer to the question could be based on a memory or
another source. Scoboria, Mazzoni, Kirsh and Relyea (2004) have introduced the
idea of autobiographical belief which is closely related to autobiographical
knowledge (Conway & Pleydell-Pierce; Conway, 2005). According to Scoboria et
al. (2004) autobiographical belief is all of the autobiographical information, which
may be both accurate and inaccurate about oneself. Scoboria, Mazzoni, Kirsch &
Jimenez (2006) made a distinction between ABM and AB belief such that ABM
refers to recollecting an event and AB belief is believing that an event occurred
whether or not it is remembered. What Scoboria et al. (2004) propose is that actually
by using LEI researchers do not actually measure the autobiographical memory,
instead they measure autobiographical belief. In studies using LEI, researchers have

the tacit assumption that AB beliefs are based on ABM and are using one construct,
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which is the autobiographical belief as an indication of a measurement of
autobiographical memory (Scoboria et al., 2004; Scoboria, Mazzoni, Kirsch and
Jimenez, 2006; Smeets, Merkelbach, Horselenberg and Jelicic, 2005). Therefore,
finding differences in the confidence levels due to retrieval manipulations using LEI
research may not be an indication of a change in autobiographical memory, instead
it shows that these manipulations changes the beliefs of the people about the
occurrence of the events.

To account for the distinction between autobiographical belief and ABM,
Scoboria et al. (2004) hypothesized that plausibility, AB belief and ABM are nested
constructs. Within this nested construct, general plausibility (GP) involves personal
plausibility (PP), PP involves belief and belief involves memory. According to this
nested structure if an event is believed to happen, the occurrence of the event is not
ensured to be remembered. To test the hypothesis of the nested structures of these
constructs and to find the relationship between them, Scoboria et al. (2004) had
given ten events accompanied with Autobiographical Belief and Memory
Questionnaire (ABMQ). The ten events were selected by the authors such that they
would be events representative of a wide range of plausibility. As an example, two
of the events were “Losing a toy” and “Getting abducted by a UFO”. ABMQ was
composed of five questions rated on an 8-point scale. The first two questions were
used to assess the general plausibility. These questions were “How plausible is it
that some people, before the age of 6, lose a toy?” “Out of 100 people, how many
people before the age of 6, lose a toy”. The third, fourth and fifth questions were
used to assess personal plausibility, AB belief and ABM respectively. These
questions on the ABMQ were “How plausible is it that you personally, before the
age of 6, could have lost a toy?” “How likely is it that you personally before the age
of 6, did in fact lose a toy” and “Do you actually remember losing a toy before you

were the age of 6?”.
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2.1.2 The Conclusions from the Findings about the Structure and
Characteristics of ABM

The findings from the methods used to investigate ABM have led ABM
researchers to reach some conclusions about ABM. The conclusions from the
findings about the structure and characteristic of ABM that will be reviewed in this
section is that as the time interval increased ABM retrieval became more difficult;
there are some cues that are more informative for ABM retrieval; when a cue word
is given, there is a certain pattern of search for ABM retrieval and ABM is
composed of episodic and semantic components.

The results of Crovitz and Schiffman (1974) showed that number of
memories recalled decreased as the time from when it was experienced to when it
was retrieved increased. The findings of Linton’s (1975) diary studies also showed
that as the time interval increases for the recall of recorded events and their
recording time, more memories were forgotten, and the recall became harder.
Another finding related to the cue-word technique is that it led to the discovery that
the distribution of autobiographical memories during the lifespan has a typical shape
(Rubin, 1986). Participants older than 50 years old reported almost no ABM before
the age of three. This finding was named childhood amnesia. Most of the recalled
memories came from the period when the participants were 10-30 years old, which
was named the reminiscence bump.

Both Linton’s (1975) and Wagenaar’s (1986) results and other methods for
recording such as using a digital camera (Burt, 2008; Burt et.al, 2008) indicated that
ABM is not chronologically indexed, because the date of an event cannot be used as
a search criterion and it is mostly absent in an event’s memory representation. The
“when” cue was the least effective cue used for the retrieval of ABM (Wagenaar,
1986). However, the “when” cue became an informative cue when it was
accompanied by the other cues.

Wagenaar’s (1986) findings indicated that even if an autobiographical
memory could not be retrieved by the presentation of a single cue, it could be
retrieved by presenting further cues. Another finding of Wagenaar (1986) was that

the memories that were rated as salient and involving emotions were recalled more
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correctly compared to usual and unemotional memories. This finding is in
accordance with one of the proposed characteristic of ABM, which is the emotional
involvement. However, it should be noted that emotional involvement cannot be
used as a special characteristic that dissociates episodic memories from ABM, it
only suggests that these events may be encoded in a special manner. In other words
episodic memories with emotional involvement may have a better chance to be
integrated to the semantic component of ABM, which makes them accessible over a
long retention period.

The results obtained by using the techniques to investigate the structure of
ABM have indicated that ABM is composed of episodic and semantic memories
(Murphy et al., 2008; Kopelman, Wilson & Baddeley, 1989, Conway, 2005). For
instance, in Murphy et al. (2008)’s research, the control group recalled more internal
details, which is a measure of episodic memories, compared to the aMCI group. On
the other hand, the aMCI group recalled more external details compared to the
control group. The memory deficit of people with aMCI is an impairment of
episodic autobiographical memory and they have an intact semantic
autobiographical memory. These results support the view that ABM is composed of
both episodic and semantic memories and these memories show dissociation on
different groups.

For ABM, the activity of medial prefrontal cortex (PFC), which is associated
with self-referential processing, also contributes converging evidence to the findings
from behavioral studies about the nature of ABM that it has a semantic component
in addition to an episodic component. Other contributions from neuropsychological
studies to the structure of ABM indicating that it is composed of both semantic and
episodic memory comes from patients with differential deficits in semantic ABM
and episodic memory deficits. Semantic ABM deficits are correlated with deficits in
bilateral anterior and especially left posterior temporal cortex, while episodic ABM
deficits are correlated with damage to bilateral medial temporal regions and
especially right anterior lateral temporal cortex (Gilboa et al. 2005).

Supporting evidence for the view that ABM is composed of episodic and

semantic components also comes from the cue-word technique and the verbal
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protocols of the participants during searching for an autobiographical memory to the
provided cues. The verbal protocols of the participants showed that, when a cue was
given, the first thing the participants did was to find a context related to the cue. This
context was the lifetime periods or general events in the SMS framework proposed
by Conway (2005), which will be reviewed in detail in the next section. This context
refers to the semantic component of ABM. While participants were searching within
that determined context they generated a new cue, which was related to the first cue
and which further generated another cue. Finally when the memory that was sought
for was found, which corresponds to the episodic component of ABM, participants
verified that it was the correct memory and it was really a memory not an imagined
event or a confabulation. According to these findings from the verbal protocols,
Conway (2005) proposed the “generative retrieval” as the search strategy used for
ABM, which was influenced by Norman & Bobrow’s (1979) (cf. Conway, 2005)
search-evaluate-elaborate model.

The search mechanism Cabeza and Jacques (2007) propose is in accordance
with the search mechanism proposed by Conway (2005): generative retrieval.
Cabeza and Jacques (2007) indicate that voluntary retrieval of an ABM given a cue-
word requires an effortful search guided by the semantic knowledge. This effortful
search in the retrieval of ABM is guided by semantic world knowledge, semantic
personal knowledge, and inferences. The fMRI studies have found that in ABM,
memory search and controlled retrieval processes involved activity of left lateral
PFC, monitoring processes were associated with ventromedial PFC and self-
referential processing involved the activity of the medial PFC (Cabeza & Jacques,
2007). Lateral PFC regions are active in memory search and retrieval of ABM. ,
Ventrolateral PFC activity during an initial search for remote events is consistent
with the view that ABM retrieval is a generative and iterative process (Cabeza &
Jacques, 2007). Especially left-lateral PFC regions activity also reflects the
contribution of semantic information to ABM retrieval (Cabeza & Jacques, 2007).

Differential activity of the ventromedial PFC in ABM monitoring and
activity of right dorsolateral PFC for LM tasks suggested that LM tasks require

elaborate, conscious monitoring and ABM task require a quicker, intuitive and pre-

17



conscious form of monitoring referred to as feeling-of-rightness (FOR) (Gilboa,
2004; Cabeza & Jacques, 2007). This finding indicates that there is a difference
between memory retrieval monitoring for recent memories and for distant memories
corresponding to LM and ABM according to Cabeza and Jacques (2007).

The distinction between recent and distant memory recollection was also
found in Mendelsohn et al.’s (2009) research. Mendelsohn et al.’s (2009) results
indicated that the passage of time increased the acceptance of false details. This

3

means that there was an increase in the “yes” judgments for remote memories
compared to recent memories. This increase was also accompanied by an increase in
confidence judgments. These findings indicated that E.S.’s memory performance
declined with the passage of time. Mendelsohn et al. (2009) found that brain activity
did not show significant difference for correct and incorrect events for both the
recent and remote testing. However, for confidence judgments of recent testing there
was an activity in the ABM network (Svoboda et al., 2006; Cabeza & Jacques,
2007), which includes precuneus, medial prefrontal cortex (mPFC), bilateral
ventrolateral prefrontal cortex (VLPFC), bilateral dorsolateral cortex (DLPFC), and
bilateral temporo-parietal junction (TPJ) while of remote testing there was an
activity only in the bilateral temporal poles and left TPJ. Previous findings indicated
that temporal poles (Patterson et al., 2007) and TPJ (Svoboda et al., 2006) were
found to process personal-semantic information. For the recognition phase,
Mendelsohn et al. (2009) found activity in the same network that was proposed to be
the ABM network correlated with the recollection of ABMs (Svoboda et al., 2006).
These findings led Mendelsohn et al. (2009) to conclude that the ABM network is
more sensitive to confidence judgments than to accuracy of the memories. As
retrieval delay increased, confidence ratings were not reflected in the ABM network
anymore, instead activity was found in bilateral temporal poles, indicating a change
in recollective experience and confidence judgments for remote memories.
Mendelsohn et al. (2009) suggest that for remote memories recollection of ABM
starts to depend on personal-semantic knowledge rather than vivid recollection of
events. Therefore, as years pass, ABM retrieval becomes to depend on personal

schemata instead of vivid recollection. Even though the results of Mendelsohn et
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al.’s (2009) research on the filming of E.S. should be dealt with cautiously since it
involved only one participant, with further supporting studies, which use this
method with more participants, the results may be more indicative of general
findings.

Another approach to ABM’s structure comes from Rubin (2005). Rubin
(2005) proposes that ABM is multimodal. Similar to Cabeza and Jacques (2007),
Rubin (2005) distinguishes ABM not from episodic memories but from laboratory
memories. According to Rubin (2005), ABMs are episodic memories that are
recollected events from an individual’s past. He considers that due to the complexity
of real-life situation associated with ABM, which are not observed in laboratory
studies, ABM studies require additional considerations both theoretical and
methodological. According to ABM’s multimodality, the systems contributing to
ABM are all kind of senses, especially vision, emotion, and a narrative system,
which forms causal relations without the need for language (Rubin, 2005). Narrative
establishes a form of organization in ABM providing temporal and goal structure
(Rubin, 2006). Since autobiographical memories are told to other people and
oneself, they are recoded as narrative. Information that is central to the narrative
structure of the used schema is remembered more than information that is not
central. According to Rubin (2006) narrative corresponds to the conversational
nature of autobiographical remembering (Barclay, 1986), the goals (Conway &
Playdell-Pierce, 2000), and the life story (Conway, 2005). Since ABM involves rich
emotional content and vivid visual imagery details, which are qualities that are
relatively absent in LM (Cabeza & Jacques, 2007), in addition to the activation in
the frontal lobes, there is also activity in the limbic system and occipital lobes in
ABM retrieval (Gilboa, 2004; Rubin, 2005; Cabeza & Jacques, 2007). As Cabeza
and Jacques (2007) mentioned the enhanced activity of the amygdala and the
occipital lobes would be observed for LM memories if they had emotional content
and vivid visual imagery details. Therefore, the activity of amygdala and the
occipital lobes are not defining characteristics that differentiate ABM from LM, the
activity arises due to qualities of memories whether they are LM or ABM. In

addition to the systems, the two phenomenological properties of autobiographical
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memories are their involvement of a sense of recollection, and a belief that a
memory is accurate (Rubin, 2005; Rubin, Schrauf & Greenberg, 2003; Rubin &
Siegler, 2004).

As was mentioned in the previous section, research using LEI is different
from research using other methods. Related to the contribution of belief in ABM
recognition research using LEIls, the concept of AB belief was introduced by
Scoboria et al. (2004). Results obtained by using ABMQ indicated that as was
predicted, GP was rated higher than PP, PP higher than belief and belief higher than
memory. According to Scoboria et al.’s (2004) nesting model; GP > PP > Belief >
Memory. According to this equation, a superordinate construct is rated greater than
or equal to a subordinate construct. When belief and memory ratings were compared
for events, for 50.3 % of the instances memory and belief were given an equal rating
and for 45.4 % belief ratings were greater than memory ratings. Therefore, the
hypothesized distinction between belief and memory, which states that belief is a
superordinate construct of memory was found. These results of Scoboria et al.’s
(2004) indicate that by using LEIs, researchers assess the AB belief and the ratings
of AB belief are greater than ABM. Since AB belief is assessed by using LElIs,
actually the changes in confidence ratings due to retrieval manipulations correspond
to a change in the person’s AB belief. ABM or in more correct terms
autobiographical belief research using LEI does not require from the participants a
full recollection of the events that are assessed. The distinction between recollection
and familiarity may be found in these studies by indicating that participants when
they decide on the occurrence of an event actually know that the event occurred, but
need not recollect or remember the event. Therefore, the decision is mostly based on
familiarity and factors that affect subjective familiarity may affect the final judgment

or the confidence level.

2.1.3 ABM, the Self and the Self-Memory-System

What makes autobiographical memories special are their relevance to the self
(Conway and Playdell-Pierce, 2000; Conway, 2005). The self, which is represented

as the self-concept is an organization of perceptions such as the person’s
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characteristics, abilities, values associated with experiences, goals and ideals with
valences (Rogers, 1951a, p.136). According to Baumeister (1998), the self is
composed of three important roots. The first is the “experience of reflexive
consciousness”, the second is the interpersonal aspect of self and the third root is the
executive function. The first root, which is the experience of reflexive consciousness
is the one most related to ABM, therefore, will be discussed in more detail in the
following paragraph. Very briefly the interpersonal aspect of the self can be defined
as the interaction of the social environment that contributes to the development of
the self helping us to decide who we are and how we feel and behave in certain
situations (Baumeister, 1998). And the third root, which is the executive function
can be described as the initiator of action, the decision maker; it is this root, which
gives the self an active role in our lives (Baumeister, 1998).

Experience of reflexive consciousness is, “conscious attention turning back
towards its own source and gradually constructing a concept of oneself”
(Baumeister, 1998). People are always processing information to make a sense out
their environment; reflexive consciousness may be thought of processing
information to understand ourselves, or to become aware of one’s self, such that the
individual can consciously represent who s/he is, what s/he is like (Baumeister,
1998). Experiences that involve reflexive consciousness can be answering questions
such as what am I thinking about myself now, what are my opinions about myself,
what do I like, what do I dislike, what are my beliefs and past experiences. Here the
interconnection of the self and the autobiographical memories can be seen clearly,
the inquiries about the self also involves inquiries about self-relevant memories, in
other words, autobiographical memories or vice versa.

Conway and Playdell-Pierce (2000) and Conway (2005) proposed the Self-
Memory-System (SMS) as a model for the organization of autobiographical
memories. The SMS framework consists of two components: the working-self and
the autobiographical knowledge base. The working-self component of the SMS is
the goal-processing component that determines which memories will be accessed
and how; and also, which memories will be inhibited due to the coherence of these

memories according to the goals of the individual at a given moment. The working-
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self component of ABM represents the connection of the self and ABM such that the
self determines the construction of autobiographical memories due to the
motivational and emotional relevance of the events to the self (Conway and
Piercedell, 2000; Conway, 2005). In accordance with these definitions of the self
and self-concept, the personal life history of an individual is the part that is closely
related to the self. Accordingly, the personal life history can be defined as the
semantic part of the autobiographical memory. Both behavioral and
neuropsychological findings supported the view that ABM is composed of both
episodic and semantic memory (Conway and Playdell-Pierce, 2000; Conway, 2005;
Cabeza & Jacques, 2007; Kopelman, 1994; Kopelman, Wilson & Baddeley, 1989;
Murphy et al., 2008).

The semantic part of autobiographical memories corresponds to the
autobiographical knowledge base in the SMS (Conway and Playdell-Pierce, 2000;
Conway, 2005) Autobiographical knowledge base according to the SMS model
corresponds to long term memory representations. The SMS model distinguishes
between recent and distant memories by proposing that recent memories are recently
formed episodic memories and are on a forgetting trajectory unless they become
integrated with long term memory representations, which corresponds to the
autobiographical knowledge base. The autobiographical knowledge base at the very
general level of representation involves lifetime periods. Lifetime periods are the
representations such as “when I was studying in university” or like “when I was
living in city X”. Lifetime periods are composed of general events, which are more
specific compared to lifetime periods, but less specific compared to episodic
memories. An example for general events may be “the times I went to my summer
house” or “the times when we had department meetings”. Conway and Pleydell-
Pearce (2000) proposed that general events are composed of event specific
knowledge (ESK); however, Conway (2005) replaced this concept of ESK with
episodic memories, which are the most specific representations in the
autobiographical knowledge base organization. The most specific memories we

recall or recognize from our past that involve sensory-perceptual-conceptual-
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affective information are called the episodic memories (Conway, 2005; Conway,
2009).

According to Conway (2009), one of the characteristics of episodic
memories is that they involve perspective, either a field or an observer perspective.
The field perspective of autobiographical memories is remembering the events from
the rememberer’s own past perspective. On the other hand the observer perspective
refers to as if observing the self from an outside observer’s perspective as if
watching from a camera (Nigro & Neisser, 1983). Distant compared to recent
memories have more observer perspective, which may be an indication of the
memory construction due to integration of episodic memories with more conceptual
autobiographical knowledge. This finding also suggests that decisions about distant
memories may not always be based on recollective experience and a sense of
reliving as also suggested by Mendelsohn et al. (2009). Therefore, when testing
recognition for ABM for distant childhood memories using a LEI, it can be
suggested that since recollective experience may be lacking in distant memories
participants may need to base their judgments more on the familiarity of the events,
compared to recollection.

Another characteristic of episodic memories according to Conway (2009) is
being rapidly forgotten. One of the most important conclusions we can derive from
Conway’s (2009) conception of episodic memories is that they are on a forgetting
trajectory. Since episodic memories are rapidly forgotten they can be accessible only
if they become integrated with highly organized and conceptual autobiographical
knowledge base. Therefore, whatever we recall or recognize from our past is
actually an episodic memory that is integrated in personal semantic memories or
facts about ourselves. Therefore, when we are conducting a memory research on
ABM, especially about recognition of ABM using LEI, we are actually testing
distant episodic memories integrated in a semantic network. As suggested by
Mendelsohn et al. (2009) for remote memories recollection of ABM starts to depend
on personal-semantic knowledge rather than vivid recollection of events. Therefore,
the recognition of ABM using LEI for remote memories may not involve the

recollective experience as proposed for recent episodic memories. This suggestion
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also brings the possibility that the judgments about the occurrence of these distant

past experiences may be based more on familiarity compared to recollection.

2.2 Fluency Effects: the Revelation Effect and Repetition

Priming

2.2.1 Revelation Effect

The revelation effect is the tendency to report a recognition test item as old,
if it is distorted or presented in an unusual way at test, so that it has to be discovered
or “revealed” before the recognition decision. The studies conducted on the
revelation effect showed that the increase in “old” judgments compared to a
condition in which test items were presented in normal form, was seen both for hits
and false alarms (Watkins & Peynircioglu, 1990; Peynircioglu & Tekcan; 1993).
Tasks in which Watkins and Peynircioglu (1990) have shown a revelation effect
include showing words with some letters missing and showing those letters one by
one gradually, presenting test words with their letters transposed, rotating letters in
test words individually, and rotating test words as a whole. Another common
method for obtaining a revelation effect has been solving anagrams (Watkins &
Peynircioglu, 1990; Westerman & Greene, 1996; Westerman & Greene, 1998). The
revelation effect was not limited to words, it was also observed when the study list
was composed of digits and test numbers were presented in the form of Roman
numerals, and when test numbers were presented as the solution to an equation
(Watkins and Peynircioglu, 1990), and the revelation effect also emerged for faces
(Bornstein & Wilson, 2004).

Westerman and Greene (1996) demonstrated that a revelation effect was
observed even for the case when there was a mismatch between revealed item and
recognized item. For example, if the anagram was [DNRPOIAR] [5468321]
(RAINDROP) and a recognition decision was made for a different word such as
VINEYARD, a revelation effect was observed for the recognized item even though

it was not identical to the revealed item.
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The revelation effect was a challenge to the encoding specificity principle,
the principle that stated that memory was improved when information available at
encoding was also available at retrieval (Tulving 1983) and the transfer-appropriate
processing framework, which stated that dissociations of memory tasks were better
explained in terms of the degree of overlap between mental operations at study and
test (Roediger et al. 1989), because the items tested in a distorted way, which were
different from the way they were studied were recognized better.

It was found that the revelation effect was not caused by extra time or effort
spent by the participants on the revealed items (Peynircioglu & Tekcan,1993; Luo,
1993). It did not depend on the meaningfulness and the difficulty or the successful
completion of the revelation task (Westerman and Greene; 1998, Niewiadomski and
Hockley; 2001), because it was also observed when nonwords were used as
anagrams and even when a difficult revelation task was used, so that the revelation
task was not completed successfully. It was not due to a delay between solving the
revelation task and the recognition judgment. Because if the revelation task was
replaced by only a time delay of 10 seconds, the revelation effect did not emerge
(Westerman & Greene, 1998). It also did not depend on depth of processing or a
memory search preceding the recognition decision (Lou, 1993). Westerman and
Greene (1998) used synonym generation or letter counting, a task that requires a
memory search and one that does not, respectively, as revelation tasks. The results
showed that there was no difference in the revelation effect, confirming that the
revelation effect did not depend on depth of processing or a memory search
preceding the recognition test. The revelation effect was not caused by conceptual
priming or perceptual priming either (Peynircioglu and Tekcan, 1993). When words
from sets of semantic categories were used for the study list (Peynircioglu and
Tekcan, 1993) or when orthographically and semantically similar and dissimilar
targets and lures were used there was no difference in revelation effect.

One critical factor on which Westerman and Greene (1998) suggested that the
revelation effect depended was the compatibility of the revealed and the tested
items, however, this was not confirmed by the findings of Niewiadomski and

Hockley (2001). Westerman and Greene (1998) found that the revelation effect
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emerged when words were used as test items preceded by a memory span task, a
synonym-generation task and a letter counting task, but not when arithmetic
problems were used as the revelation task or when the word-span task was changed
to a digit-span task. On the other hand, Niewiadomski and Hockley (2001), observed
a revelation effect when the revelation task was composed of arithmetic problems
and words were tested for recognition.

Another general finding about the revelation effect was that it was limited to
episodic memory judgments (Watkins and Peynircioglu, 1990; Peynircioglu and
Tekcan, 1993; Frigo, Reas & LeCompte, 1999). Watkins and Peynircioglu (1990)
found that the revelation effect did not occur when words were judged for typicality
as category instance, lexicality, frequency of general usage and number of times
encountered during the preceding week as opposed to a recognition judgment. At the
time the revelation effect had only been found for episodic memory judgments and
no revelation effect was found for judgments of word frequency (Peynircioglu and
Tekcan; 1993), personal relevance (Frigo et al.; 1999), lexicality or classification
(Peynircioglu and Tekcan; 1993), which all belong to semantic memory judgments.
So it was thought that the revelation effect was observed only for episodic memory
judgments and could not be extended to semantic memory judgments.

However, in one study a revelation effect was found in a general knowledge
questions task, which is supposed to require retrieval of information from semantic
memory (Bernstein et al., 2002). Bernstein et al. (2002) used autobiographical
memories, and general world knowledge questions to see if revealing a word
through anagram solving would increase the confidence ratings about the occurrence
of personally experienced events or make a false fact seem true, respectively.
Bernstein et al. (2002) presented participants with general world knowledge
questions and showed either correct or false answers. The participants had to
respond “true” or “false” to these probes. For half of the questions the answers were
intact and the other half were given as anagrams and had to be solved before giving
a response. The results showed that an answer was more likely to be claimed to be
true when it was shown as an anagram. So they showed that the revelation effect

occurred for general world knowledge. They also showed that when anagrams
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totally unrelated to the answers of the questions of the general world knowledge
questions were presented a revelation effect was still observed.

To test whether the revelation effect was limited to episodic memory
judgments, Frigo, Reas and LeCompte (1999) used an experimental condition in
which they told the participants that they would hear some words embedded in white
noise; after that they were given a recognition test. In reality, there were no words
presented in white noise. In the recognition test a revelation task was used for half of
the words. Frigo, Reas and LeCompte (1999) hypothesized that if the revelation
effect depended on an episodic memory event, which is a previous exposure to some
particular set of to-be-remembered stimuli, then for their experimental condition a
revelation effect would not occur, because there are no items the participants are
exposed to. However, if only a suggestion of episodic memory was sufficient for the
revelation effect to occur, then the absence of to-be-remembered items would not
prevent the emergence of the revelation effect. A typical revelation effect occurred;
the revelation effect could occur when there were no items to be remembered, but an
episodic event was suggested.

To determine if the revelation effect would occur without to-be-remembered
items when the participants knew without any doubt that they had not been
presented, Frigo, Reas and LeCompte (1999) asked participants to imagine that they
heard a study list, without presenting them. The results showed that the revelation
effect did not occur. So a suggestion of an episodic memory experience was a must
for the revelation effect to be observed. Except Bernstein et al. (2002) all of these
converging results support the explanation that the revelation effect is related to
episodic memory. The reason for the revelation effect to be limited to episodic
memory might be episodic memory’s vulnerability to disturbance, because of its
involvement of subjective judgments such as familiarity. Also episodic memory is
less robust compared to semantic memory, based on single events, less organized

and relies more on conscious effect (Frigo, Reas and LeCompte; 1999).
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2.2.1.1 Familiarity-based accounts of the revelation effect

After the first findings of the revelation effect have been published (Watkins
& Peynircioglu, 1990; Peynircioglu & Tekcan; 1993), whether the revelation effect
was due to familiarity or recollection of recognition memory (Jacoby, 1991;
Yonelinas, 2002) was a question that attracted the attention of the researchers (Lou,
1993; Westerman and Greene, 1996; 1998; LeCompte, 1995; Westerman, 2000;
Cameron & Hockley, 2000; Mulligan, 2007). Intuitively revealing a test item before
the recognition test should change the familiarity of the recognition test item.

LeCompte (1995) used the process-dissociation procedure (PDP) introduced
by Jacoby (1991) and the remember/know procedure introduced by Tulving (1985)
to determine the effects of revelation on conscious recollection and feelings of
familiarity. Process-dissociation procedure involves an inclusion and an exclusion
group or condition. If participants are presented with two lists, one presented
auditorily and one presented visually, the participants in the inclusion group are to
respond “old” to items that they have heard or seen, the participants in the exclusion
group are to respond “old” only for the words they have heard. In this case the
responses to the seen words at the time of test are based on both recollection and
familiarity for the exclusion group, and based only on familiarity for the inclusion
group. In the remember/know procedure the participants are first presented with a
study list and in the test phase they are instructed to decide whether the words that
are presented were on the study list. If they decide that the word was on the study
list, they are asked to give a decision of “remembering” encountering that word or
“knowing” that the word was on the list despite that they could not consciously
recollect the episode. The “Remember” responses were used as a measure of
recollection and the “Know” responses were used as a measure of familiarity.

LeCompte (1995) found that there was no effect of revelation on recollection
but the revelation effect increased familiarity. When targets and lures were analyzed
separately it was seen that there was a revelation effect for lures, but not for targets
However, Hicks and Marsh (1998) reported a revelation effect both for lures and
targets, indicating that revelation affected lures more than targets. LeCompte (1995)

also found that the revelation task reduced the probability of “remember” responses
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and increased “know” responses, which means that the revelation effect decreases
recollection and increases familiarity. When independence of remember and know
responses were assumed (IRK) the results were the same. Both of the procedures
showed that revealing a word increased feelings of familiarity but not recollection.

Another study that confirmed that the revelation effect depended on
familiarity and not recollection was conducted by Westerman (2000). Westerman
(2000) suggested that procedures that increased the contribution of recollection and
reduced the contribution of familiarity to recognition judgments, such as using
recognition decisions about target words and their alternate singular/plural forms
and associative recognition between intact and rearranged word pairs, reduced or
eliminated the revelation effect. Westerman (2000) used two conditions for the
associative recognition task. One group of participants was told that they would be
required to recognize the words as pairs. This group could use recollection for their
recognition judgments and no revelation effect was found for this group. The other
group was only told that they would be tested on words (not as pairs), for this group
a revelation effect was observed. The revelation effect emerged only for the
unwarned group, which used familiarity for recognition decision and familiarity-
based recognition is a must for revelation effect. Westerman (2000) concluded that
associative recognition tasks were the only episodic memory tasks that no revelation
effect occurred, presumably because they depended on recollection only.

Cameron & Hockley’s (2000) studies also showed that the revelation effect
is based on familiarity and not recollection. They observed a revelation effect for
item recognition but not for standard associative recognition, pairs of words
presented together, because associative recognition depends on recollection and not
familiarity. When they limited the encoding of information that would be useful for
recollection such as reducing the exposure time of the study phase, they found a
revelation effect both for item and associative recognition tests.

Mulligan (2007) manipulated the recollection component of recognition at
study and at test and the results showed that the revelation effect was based on
familiarity and not recollection. After semantic encoding, which increased

recollection, the revelation effect decreased. All of the converging evidence (Lou,
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1993; LeCompte, 1995; Westerman, 2000; Cameron & Hockley, 2000; Mulligan,
2007) confirmed that the revelation effect was based on the familiarity not the
recollection component of recognition.

According to Lou’s (1993) familiarity based account of the revelation effect,
the revelation effect in the case of a revealed item identical to the recognized item
was that the revelation task caused fluent processing, which led to heightened
familiarity for the recognized item. Since the participants were not consciously
aware of the manipulation that enhanced fluency, this familiarity was misattributed
to having studied that item. Using fluency as a heuristic produced a false feeling of
familiarity.

Westerman and Greene (1996, 1998) proposed another familiarity-based
explanation of the revelation effect called the Global Matching Model (GMM).
According to the Global Matching Model, solving the problems presented in a
revelation task results in activation of traces in memory. When the to-be-recognized
items are presented, the residual activation caused by the revelation task is added to
the activation of the test item, which causes a feeling of familiarity. Westerman and
Greene (1996, 1998) support their model by showing that when the revelation task is
composed of numbers and the recognition test is done for words, they did not obtain
a revelation effect. However, as was discussed previously, other studies did not

replicate this result (Niewiadomski & Hockley, 2001).

2.2.1.2 Criterion-change based accounts of the revelation effect

Since some of the explanations of the revelation effect are closely related
with the Signal Detection Theory (SDT) (Green & Swets, 1986; MacMillan &
Creelman, 2004), a review of the SDT would be appropriate. Therefore, a theoretical
background of SDT is given in Appendix A. As discussed in the theoretical
background of the SDT, an increase in “old” judgments can be due to a change in
memory sensitivity, d” or due to a criterion shift, an adoption of a liberal criterion. If
the analysis of signal detection showed a smaller response bias value for items tested
after the revelation task, it means that the participants adopted a more liberal

criterion so that their bias for judgment of an item as old has increased.
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To eliminate the confusion resulting from similar consequences of
familiarity and bias explanations, Hicks and Marsh (1998) did not conduct standard
yes-no recognition tests; instead they used a 2-AFC test. As was discussed in the
theoretical background, forced-choice designs are proposed to be designs in which
the criterion component of recognition decisions is eliminated, since participants
base their decisions on the relative familiarity of the given items. Hicks and Marsh
(1998) hypothesized that if the revelation effect was due to a more liberal criterion,
there would not be a revelation effect in forced-choice recognition test. Hicks and
Marsh (1998) applied some variations to increase the effect of familiarity such as
using semantically similar targets and lures, using null trials and increasing the delay
between the study and the test to reduce recollection component of recognition and
to increase familiarity component. By increasing the delay, Hicks and Marsh (1998)
proposed that the participants would have less conscious recollection for the studied
items and they would have to base their judgments on familiarity. However,
increasing the delay to decrease recognition may not be a right choice to test the
affect of familiarity. Since Bernstein et al.’s (2009) findings showed that as the
retrieval delay increased from 10 seconds to 20 seconds the effect of familiarity
diminished. Even though Hicks and Marsh (1998) tried to increase the effect of
familiarity, their results showed that when the possibility of a criterion-shift was
eliminated no revelation effect and in some cases a reverse-revelation effect was
found. Accordingly, Hicks and Marsh (1998) proposed that the revelation effect
occured because of a decrement in familiarity caused by the activation of competing
items after the revelation task, which decreased the signal-to-noise ratio and
correspondingly led the participants to adopt a more liberal response criterion.

Niewiadomski and Hockley (2001; Hockley and Niewiadomski, 2001) also
proposed that the revelation effect arises due to an adoption of a more liberal
criterion level for test items. Niewiadomski and Hockley (2001) argued that if the
revelation effect occurs due to an increment to familiarity as proposed by
Westerman and Greene (1996, 1998) and LeCompte (1995) and Lou (1993), then
participants exposed to two revelation tasks, should exhibit a greater revelation

effect when compared to those who are exposed to only one revelation task.
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Niewiadomski and Hockley’s (2001) results showed that there was no difference in
the revelation effect when recognition decision was preceded by one or two
revelation tasks, which they used to reject familiarity-based explanations of
revelation effect. Their SDT analysis showed that the criterion was more liberal for
items that were revealed.

Niewiadomski and Hockley (2001)’s explanation for the revelation effect is
based on working memory consumption by the revelation or problem solving task,
which leads participants to adopt a more liberal-criterion level for test items.
According to Baddeley’s (2000) working memory model, the central executive
which is the managing, decision making component of working memory (WM),
allocates capacity to the subsystems of WM. Hence, dealing with the revelation task
leaves less capacity for other tasks dealt at the same time.

To support their explanation of adoption of liberal bias, Hockley and
Niewiadomski (2001) hypothesized that combination of very rare words and
revelation should not have additive effects. Both very rare words and revelation
cause liberal criterion change, so that when very rare words and common words are
tested in the same list there would not be any further adoption of liberal bias for the
very rare words. Hence, the revelation effect would not be observed for very rare
words when they were presented together with common words. Hockley and
Niewiadomski’s (2001) results supported their hypothesis; a revelation effect was
observed for common words, but not for very rare words in a mixed list test. The
estimates of response bias showed that the criterion was more liberal for common
words in the revelation condition, but it did not differ for the very rare words

between intact and revelation condition.

2.2.1.3 A Combination of Decrement to Familiarity and a Criterion-Shift

Account for Two Different Revelation Effects

Verde and Rotello (2004) and Major & Hockley (2007) suggested that
different mechanisms underlie the revelation effect if the revealed item is the same
as the recognized item and if the revealed item is not the same as the recognized

item. If the revealed item is the same as the recognized item, the revelation effect is

32



because of a combination of a decrement to familiarity accompanied by an adoption
of a liberal bias. If the revealed item is different, on the other hand, it is only because
of adoption of a liberal bias.

Recent studies conducted by Verde and Rotello (2004) and Major and
Hockley (2007) have also used 2-AFC tests to test revelation effect as Hicks and
Marsh (1998) did. When the revealed item was the same as the test item a reduction
in memory sensitivity similar to Hicks and Marsh’s (1998) findings was observed,
whereas when the revealed item was different than the tested item the revelation
effect occurred due to a more liberal bias (Verde and Rotello; 2004, Major and
Hockley; 2007). When there was a reduction in memory sensitivity it should also be
accompanied by a reduction in response bias (Hicks & Marsh, 1998; Verde and
Rotello; 2004) or by misattribution of familiarity (Hicks & Marsh, 1998), otherwise

the results of an increment on both the hits and false alarms could not be explained.

2.2.1.4 The Revelation Effect for Autobiographical Memories

Until the work of Bernstein et al. (2002) the revelation effect was found to be
limited to episodic memory judgments. Actually Bernstein et al.’s (2002) distinction
between episodic memories and ABM in their article was recent memories and
distant childhood memories respectively. They did not relate their findings with the
SMS model proposed for ABM (Conway, 2005). Bernstein et al. (2002) wanted to
find if solving an anagram in a sentence would make one more confident that the
event described by the sentence was personally experienced as a child for
autobiographic memories in a way similar to the way anagram solution affected
episodic memories.

Bernstein et al. (2002) designed an experiment that consisted of a training
phase and an experiment phase. In the training phase, a word was presented as an
anagram in each sentence. Bernstein et al. (2002) stated that the anagrams in the
training phase could not be solved with the help of the sentence context; they had to
be solved according to a given rule (e.g. went to the umoanitsn (2,3,1,5,7,4,6,9,8)).
Then in the experiment phase phrases from a Life Event Inventory (LEI) were

presented. Half of the phrases were shown intact. In the remaining phrases one
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word was presented as an anagram. The underlined words were presented as
anagrams. The phrases in the experiment phase had more contextual cues (e.g.
“broke a window playing ball”) than the ones in the training phase (e.g “went to the
mountains ”) so that the anagrams could be quickly solved even without using the
rule for discovering them; however, this supposition was not tested empirically by
Bernstein et al. (2002). For both the training phase and the experiment phase, the
participants were to solve the anagram if the sentence contained one, and they had to
indicate if the event described by the phrase happened to them before the age of 10
on an 8 point scale. The LEI ratings were significantly lower for intact sentences
than for the sentences that contained an anagram. That is, as a result of solving an
anagram the participants indicated more confidence that the event occurred in their
childhood. Bernstein et al. (2002) stated that this showed that the revelation effect
could be extended to remote memories and also to autobiographical memory.

When Bernstein et al. (2002) omitted the unconstrained training phase they
observed no revelation effect. They argued that upon encountering an anagram in the
training phase, which was presented in an unconstrained sentence the participants
found the anagram solving task difficult. However, in the test phase, the anagrams
were presented in constrained sentences; therefore, they could be solved very easily
even without taking into account the rule to solve them. The quickness of solving
these anagrams compared to the difficulty of solving the anagrams in the training
part created a perception of discrepancy that produced an illusion of familiarity for
the participants. Bernstein et al. (2002) suggested that people continuously
evaluated their performances and the detected discrepancies in their performance.
They concluded that the feeling of familiarity caused by the perception of this
discrepancy was nonconsciously attributed to past experience and it was required for
the revelation effect to occur in autobiographical memories.

Bernstein, Godfrey, Davison and Loftus (2004) aimed to test if
autobiographical memory errors resulted from misattribution of familiarity.
Bernstein et al. (2004) showed that the revelation effect was affected by the
manipulation of how the participants processed words prior to unscrambling them

by preexposing the words. Prior exposure to words would increase the fluency with
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which those words were processed, which causes a feeling of familiarity. Bernstein
et al. (2004) wanted to find out whether this familiarity would also increase the
confidence in a person’s childhood autobiographical memories. Their hypothesis
was that when the source of the fluency was known, the participants would no
longer misattribute familiarity to their childhood memories. Instead they would
attribute the familiarity to the prior exposure, which happened in a sentence
generation task about a child.

The participants were shown 48 words in the exposure phase and they were
instructed in four consequent experiments to either count the vowels in these words
or to visualize them or to generate a sentence about them or to generate a sentence
about a child. Half of these words later appeared in the sentences in the test phase.
The test phase contained 48-items from the Life Event Inventory. Half of these 48
sentences were shown intact and the other half contained an anagram. One half of
the intact and anagram sentences, respectively, contained a word shown in the
exposure phase. The word that was shown in the pre-exposure phase was the same
word as an anagram in the anagram sentences. The remaining sentences contained
words that were not shown in the exposure phase.

Bernstein et al. (2004) showed that the revelation effect depended on prior
experience with the items used in the revelation task. When the prior exposure
required only shallow processing, such as counting the vowels of the words, the
revelation effect occurred for both old and new items. When the prior exposure
required elaborate processing, such as visualizing the words or generating sentences
about them, the revelation effect remained only for old items, and no revelation
effect was observed for new items. When the prior exposure demanded participants
to generate sentences about childhood, the revelation effect was eliminated for both
old and new items, so that no revelation effect was observed. Bernstein et al. (2004)
concluded that when the source of the fluency was obvious, the participants no
longer misattributed the subjective familiarity to their childhood memories. Instead
they attributed the fluency to the sentence generation task about a child, therefore,
no revelation effect occurred. On the other hand, prior exposure by itself did not

cause an increase in childhood autobiographical memory judgment confidence. It
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increased confidence only when it interacted with a revelation task such as anagram
solving. So Bernstein et al. (2004) showed that pure fluency could not be the reason
for increasing a participant’s confidence for a childhood memories occurrence. They
used these results to support familiarity misattribution account for explaining the
revelation effect for autobiographical memories.

Bernstein et al. (2009) examined if a revelation effect for autobiographical
memories, which they have found earlier in Bernstein et al. (2002; 2004) studies,
would also be found if anagrams were presented prior to LEI items. They presented
either related anagrams or unrelated anagrams prior to making a confidence
judgment about the occurrence of the event described by the LEI items and as a
control condition they did not present anagrams. Their aim in conducting the
research was to examine if the criterion-shift explanations of the revelation effect by
using the SDT for episodic memory judgments could be applied to autobiographical
memories as well. They manipulated the delay between solving an anagram and
rating the LEI items, in the first experiment the delay was 10 seconds and in the
second experiment it was 20 seconds. They argued that if solving an anagram affects
the familiarity, then this effect should be transient and the results confirmed this
argument. With a delay of 20 seconds the revelation effect found with a delay of 10
seconds disappeared. Since there can not be a way to check the veracity of ABMs by
using a LEI, to be able to apply SDT for ABM, they have developed a mixture-
model analysis by using a new SD mixture distribution model. According to the SD
mixture model an unknown proportion p of the tested items corresponds to true
events and accordingly (7/-p) of the items correspond to false events. In accordance
with the principles of SDT, familiarities of the true events and false events are d; and
dr respectively. The combined familiarity distribution gathered all true and false
events. The mixture distribution is composed of false events on the left, an
overlapping part in the middle and true events on the right. The results of the
mixture-model analysis indicated that the revelation effect occurred because of an
illusion of familiarity (adoption of a more liberal criterion) when an unrelated
anagram was presented, both because of an illusion of familiarity and a decrease in

memory accuracy (decrease in d’) when a related anagram was presented. This
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explanation they offer for ABM is very similar to the explanations for the revelation
effect for episodic memory (Hicks & Marsh, 1998; Verde and Rotello, 2004; Major
and Hockley; 2007). Fluency resulting from solving unrelated anagrams may affect
familiarity additively, while solving related anagrams may affect familiarity
multiplicatively, indicating that solving related anagrams may enhance both the
mean and the variability of the familiarity of items that have initially a higher
familiarity compared to items that have an initially lower familiarity.

Bernstein et al. (2002, 2004) explained the revelation effect for
autobiographical memories by familiarity misattribution caused by perception of
discrepancy of the fluent processing. They claimed that neither Westerman and
Greene (1998)’s global matching account nor Niewiadomski and Hockley (2001)’s
criterion shift account explanations can explain their findings because, first of all,
Bernstein et al. (2002) did not have a study list so that the activation of a whole
study list was not possible. However, Bernstein et al. (2009) changed this viewpoint
they held and they proposed a criterion shift account for the revelation effect for
ABM when the revealed item was different than the tested item and a combination
of a decrement to familiarity and a criterion shift account when the revealed item is
same as the tested item. This explanation is consistent with the explanations offered
for the revelation effect observed for episodic memory (Hicks & Marsh, 1998;
Verde and Rotello, 2004; Major and Hockley; 2007).

2.2.2 Repetition Priming

Repetition priming refers to the process by which a prior exposure makes a
memory more available or facilitates the perceptual processing of an item (Jacoby &
Whitehouse, 1989; Tulving & Schacter, 1990). According to Jacoby & Whitehouse
(1989), Whittlesea, Jacoby & Girard (1990) and Whittlesea (1993); prior processing
increases fluency, which increases the automatic component of recognition, that is
the familiarity of the processed item, and acts on the outcomes of recognition
judgments nonconsciously even without a need for conscious recollection. Here the
importance of fluency comes into play. If the source of the fluency is really a past

experience, then the increase in familiarity due to fluency helps accurate memory
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judgments. However, if the source of the fluency is not a past experience, but
instead it is due to present processing of the physical properties of the item, and the
source of it is not apparent, it is misattributed to past experience causing an incorrect
memory judgment (Jacoby & Whitehouse, 1989; Whittlesea, 1993; Whittlesea,
Jacoby & Girard, 1990).

The contribution of the nonconscious processing of familiarity to memory
judgments is central to the attributional approach to memory (Kelley & Rhodes,
2002; Whittlesea, 1993). According to this approach, when we are making memory
judgments, we are always making attributions. For instance greater fluency causes a
sense of increased familiarity and this subjective familiarity is attributed to past
experience in a task that requires a recognition judgment, unless the real source of
fluency is obvious. Another important finding from studies investigating the role of
fluency on recognition judgments is that it can also be misattributed to the attributes
of the stimulus, if the task required from people is to make a judgments about
famousness (Jacoby, Woloshyn & Kelley, 1989), pleasantness (Reber, Winkielman
& Schwarz, 1998), truth (Reber & Scharwz, 1999), or distance (Alter &
Oppenheimer, 2008).

To manipulate the awareness of the participants, Jacoby and Whitehouse
(1989) used subliminal primes or supraliminal primes. They hypothesized that
fluency of processing results in a feeling of familiarity, which would be attributed to
past experience when subliminal primes were used, in other words, when the
participants were unaware of the manipulation. However, if the participants were
aware of the source of fluency, which was seeing the tested item before as a prime,
they would discount the familiarity and would not misattribute it to past experience.
To test this fluency hypothesis, Jacoby and Whitehouse (1989) conducted a study on
episodic memory in which participants were first given a study list to be
remembered for a recognition test and at retrieval they were either presented by
prime words identical to the tested words or by a string of letters like xoxoxox
subliminally for 50 msec. In this condition, the participants were more likely to give
old judgments after the identical primes compared to when the exposure time of the

primes were extended to 200 ms. The opposite results were obtained in this case.
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When they changed the exposure times to 16 ms and 600 ms, respectively, the same
results were obtained. The obtained results were consistent with the proposed
hypothesis.

Whittlesea, Jacoby & Girard (1990) conducted a similar study also on
episodic memories to test the attribution-based fluency account. Participants were
presented a rapid list, and then at test they were shown target words and asked to
decide if this word was repeated in the study list. Target words were shown either in
light or heavy visual noise. After the experiment, the participants were questioned if
they were aware of the manipulation of the clarity. Only the data from those
participants who were unaware of the manipulation were analyzed. The results
showed that participants were more likely to judge target words as repeated if they
were presented in light visual noise compared to targets presented with heavy visual
noise. If the participants were informed at the beginning of the experiment about the
manipulation of clarity, the increase of repetition judgments for light masking
disappeared. Therefore, the important factor in recognition judgments was not the
fluent processing of the items but attribution of the fluency to repetition was
required. When the participants were aware that the source of the fluency was
presentation conditions at the time of test, they no longer misattributed it to past

experience.

2.3 Overview of Literature Review

Fluency is defined as the subjective ease of processing an item (Jacoby,
1991; Jacoby, Kelley & Dywan, 1989; Jacoby & Whitehouse, 1989; Johnston, Dark
& Jacoby, 1985; Lindsay & Kelley, 1996; Rajaram, 1993; Kelley & Rhodes, 2002;
Oppenheimer, 2008; Whittlesea, 1993; Whittlesea & Leboe, 2000). Fluency is a
factor that can have important effects on decision processes related to memory.
Fluent processing that cannot be attributed to any obvious source is attributed to
familiarity of the stimulus (Jacoby & Whitehouse, 1989; Whittlesea, Jacoby &
Girard, 1990; Whittlesea, 1993; Bernstein et al., 2002; 2004).

The present study was conducted to show that fluency, which was found to

change memory judgments or be a basis of memory illusions for episodic memories,
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could also change confidence levels for autobiographical memories. (Whittlesea,
Jacoby & Girard, 1990; Jacoby & Whitehouse, 1989; Whittlesea, 1993). Many
studies conducted by using episodic memory (Jacoby & Whitehouse, 1989;
Whittlesea, 1993; Whittlesea, Jacoby & Girard, 1990) support the viewpoint that a
sense of subjective familiarity that results from fluent processing is misattributed to
past experience. This is also one explanation for the revelation effect in
autobiographical memories (Bernstein et al., 2002). If there was an obvious cause of
fluent processing, the effect of misattribution disappeared. (Bernstein et al., 2004;
Jacoby & Whitehouse, 1989; Whittlesea, Jacoby & Girard, 1990).
In the present study, the role of subjective familiarity arising from fluency on
ABM judgments was tested by using two different manipulations, which were using
a revelation task and repetition priming. In addition, the importance of fluency
attributions for ABM judgments were investigated by manipulating the awareness of
the source of fluency by using subliminal and supraliminal primes
For the revelation task there were two conditions. In one condition,
corresponding to the revelation effect in which the target item is revealed in episodic
memories (Watkins and Peynircioglu, 1990; Peynircioglu and Tekcan, 1993; Verde
& Rotello, 2004; Major & Hockley, 2007) and autobiographical memories
(Bernstein et al., 2002; 2004; 2009), the revealed item was given in the sentence. In
the second condition, corresponding to the revelation effect in which an unrelated
item is revealed in episodic memories (Westerman & Greene, 1996; 1998; Verde &
Rotello, 2004; Major & Hockley, 2007) and autobiographical memories (Bernstein
et al., 2009), an unrelated item was presented before the sentence. For the condition
when the revealed item was given in the sentence, familiarity misattribution
hypothesis was tested. And for the condition an unrelated item was presented before
the sentence, the global matching hypothesis (Westerman & Greene, 1996; 1998)
and the criterion-shift hypothesis (Bernstein et al., 2009; Major & Hockley, 2007;
Verde & Rotello, 2004) were tested. Both the global matching hypothesis and the
criterion shift hypothesis could explain a revelation effect for this condition.
For the repetition priming experiments, the same familiarity misattribution

hypothesis proposed for episodic memories (Jacoby & Whitehouse, 1989;
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Whittlesea, Jacoby & Girard, 1990) and for autobiographical memories for the
condition when the revealed item is given in the sentence (Bernstein et al., 2004)
was tested. According to this hypothesis, presenting subliminal primes and
consequently leading to fluent processing would cause a familiarity misattribution.
Presenting the the verb of the LEI as subliminal prime would cause more fluent
processing compared to a different verb. Therefore, an increase in confidence
judgments when the subliminal prime was the same as the verb of the LEI would be
expected. We would expect that the effect of misattribution to disappear if
supraliminal primes were presented, making the cause of fluent processing obvious
(Jacoby & Whitehouse, 1989; Whittlesea, Jacoby & Girard, 1990; Bernstein et al.,
2004).
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CHAPTER 3

EXPERIMENTS

3.1 INTRODUCTION

In the present study, the effect of fluency and subjective familiarity resulting
from fluency on autobiographical memory judgments was tested by using two
different tasks to manipulate fluency: Using a revelation task in Experiments 1 and
2; and repetition priming in Experiments 3 and 4. In Experiment 1 and 2, the
familiarity misattribution hypothesis proposed by Bernstein et al. (2002; 2004) for
the revelation effect for autobiographical memory judgments was tested by
presenting a word in the LEI as an anagram. According to the familiarity
misattribution hypothesis, manipulating fluency causes a subjective sense of
familiarity, which in turn would be misattributed to past experience. Another
condition of Experiment 1 and 2 was to present an unrelated anagram preceding the
LEIs to test the global matching hypothesis and criterion-shift hypothesis. It has
been found that different mechanisms underlie the revelation effect if the revealed
item is the same as the recognized item and if the revealed item is not the same as
the recognized item (Verde & Rotello, 2004; Major & Hockley, 2007). If the
revealed item is the same, the revelation effect is the result of a combination of a
decrement to familiarity accompanied by an adoption of a liberal bias (Verde and
Rotello; 2004, Major and Hockley; 2007; Bernstein et.al, 2009). If the revealed item
is different, on the other hand, it is only because of adoption of a liberal bias (Verde

and Rotello; 2004, Major and Hockley; 2007, Bernstein et al., 2009). According to
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the global matching hypothesis, an increase in activation of traces after a revelation
task would cause an increase in confidence levels due to the addition of this
activation to the activation of the recognized items (Westerman & Greene; 1996).
Experiment 1 used a translation of the LEI used in Bernstein et al.’s (2004) study as
the material. A modified LEI was constructed based on data collected by a
questionnaire ~ for  selecting LEI = sentences  for  Experiment 2.

In Experiments 3 and 4, the familiarity misattribution hypothesis that was
proposed for the explanation of repetition priming studies in episodic memories
(Jacoby & Whitehouse, 1989; Whittlesea, Jacoby & Girard, 1990) and for the
revelation effect for autobiographical memory judgments (Bernstein et al., 2002;
2004) was tested for autobiographical memory judgments. In addition, the
importance of fluency attributions according to familiarity misattribution hypothesis
for autobiographical memory judgments was investigated by manipulating the
awareness of the source of fluency. Subliminal and supraliminal primes were used

for the unaware and aware conditions in Experiments 3 and 4, respectively.

3.2 EXPERIMENT 1

The first aim of Experiment 1 was to replicate Bernstein and others’ (2002)
finding that a revelation effect was possible in answering a LEI. In addition, a
condition in which participants solved unrelated anagrams before seeing each LEI
item was used. The replication was desirable because the data were collected from a
sample that came from a different population that spoke a different language. The
LEI was translated to Turkish for use with a sample of Turkish university students.
Replicating Bernstein and colleagues’ findings would not only show that the LEI
worked in a similar way with a Turkish sample, it would also strengthen the support
for the familiarity misattribution hypothesis that they proposed to explain their
results. On the other hand, the addition of a condition in which anagrams were
presented before rather than inside the LEI items, would test whether finding a
revelation effect with an unrelated revelation task (Westerman & Greene, 1996;
1998; Verde & Rotello, 2004; Major & Hockley, 2007) would generalize to

autobiographical memory. Observing such an effect would give support to the
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global matching hypothesis. By the time we have conducted our research by using
unrelated anagrams preceding the LEI items, Bernstein et al. (2009) published their
research using this condition for autobiographical memories. They have proposed
that the revelation effect for unrelated anagrams could be explained by an adoption
of a more liberal criterion. Therefore, observing a revelation effect when unrelated
anagrams are presented before LEIs would give support to both the global matching
hypothesis and an adoption of a more liberal criterion hypothesis.

In Experiment 1 half the participants responded to LEI questions, half of
which contained an anagram. Unrelated anagrams were presented before half of the
LEI items for the other half of the participants. Higher ratings of confidence for
sentences with anagrams than for sentences without anagrams would mean a
revelation effect for autobiographical memories. Finding a revelation effect with
anagrams in the LEI sentences would support the familiarity misattribution
explanation. On the other hand, a revelation effect with unrelated anagrams
presented before the LEI items would provide support for the global matching and

an adoption of a more liberal criterion hypothesis.

3.2.1 METHOD

3.2.1.1 Design

The design was a 2(presence of anagram) x 2 (position of anagram) x 2
(counterbalancing group) factorial design. The data were analyzed in a 2x2x2
ANOVA in which counterbalancing group and position of anagram were between-

participants variables and presence of anagram was a within-participant variable.

3.2.1.2 Participants

The participants were Middle East University students or graduates who
participated voluntarily. A total of 92 participants were tested, 46 for each group.

The participants’ age range was 18 to 35. The mean of age of participants was 25.
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3.2.1.3 Materials

The material used for this study was a Turkish translation of the LEI
statements used in Bernstein and others’ (2002) study. Both the translated LEI and
the original are given in Appendix B. Minor changes were made in the translation so
that the events would be appropriate for Turkey and the conditions of Turkey
approximately 15 years ago. The anagrams in the LEIs were the Turkish
counterparts of the words used as anagrams in Bernstein et al. (2004)’s study.

For the condition when anagrams were presented in the LEI items, there
were 15 sentences in the training phase, which preceded the 48 LEI items in the
experimental phase. The sentences in the training phase of this condition were
constructed to give little contextual information for the solution of the anagram. An
example for the training phase sentences was “[ndamiasay] yonlendirildiniz. [23 1 5
7 4 6 9 8]”, which was found to be “Danismaya yonlendirildiniz” after solving the
anagram.

For the condition when unrelated anagrams were presented before the LEI
items, the training phase consisted of 15 anagrams. The training phase was followed
by the experimental phase in which the same 48 LEI items with anagrams in them
were used, only, all words were intact in this case. The anagrams in the training
phase and the experimental phase were chosen from among the most frequent eight
letter words of a dictionary of word frequency of written Turkish (Goz, 2003). All
the infinitives, which were the first 20 most frequent words, were excluded. This
elimination was done because infinitives in Turkish ended with the same suffix “-
mek” or “-mak”.

The anagram solution rule was the same rule as used in Bernstein et al. (2002),
which was [2 315 7 4 6 9 8]. This rule indicated that the second letter of the
anagram was the first letter of the desired word and the third letter of the anagram
was the second letter of the word and the first letter of the anagram was the third
letter of the word and so on. For example, if the anagram and the rule was given as:
[tisyaosn] [23 1 57 4 6 9 8]. The target word was “istasyon”. The same rule was

given to all the anagrams in the training phase and the experiment phase.
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Bernstein and others’ (2002) LEI was divided into two for counterbalancing
purposes. The first half of the LEI (see Appendix B) was presented with an anagram
to one group of participants while the second half of the LEI was given with an
anagram to the second group of participants. The sentences were ordered randomly

for each participant in the experiment phase.

3.2.1.4 Procedure

Each participant was tested individually in the Cognitive Science Psychology
Laboratory. The instructions were presented to the participants on an instruction
sheet and anything that was not understood was explained by the experimenter. The
participants were given a sheet of paper to write the solutions of the anagrams and
all the other responses were to be given using the keyboard.

The participants were assigned randomly to one of the two groups that
differed in the placement of the revelation task at the time they responded to the LEI
items. Each group was further divided into two parts in order to counterbalance the
LEI items that involved the revelation task and those that did not.

Participants completed the training phase followed by the experiment phase.
They wrote the solutions to the anagrams on a response sheet during both phases of
the experiment. They indicated whether the event that was described by the sentence
had happened to them before age of 10 by using an 8-point scale during the
experiment phase. They were to enter a digit between 1 to 8 from the keyboard: “1”
indicated they were absolutely sure that the event did not happen to them before age
of 10 and “8” indicated they were absolutely sure that the event happened to them
before age of 10.  After entering a value between 1 and 8 the prompt “Press any
key on the keyboard to proceed to the next question” was seen. The participants
were told that if they wanted to take a break or ask a question they should do it only
when this prompt was on the screen. The experiment phase consisted of 48 LEI
items. The experiment was carried on by using Super Lab Pro for Windows

Software.
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3.2.2 RESULTS and DISCUSSION

The average ratings for LEI items with and without anagrams were
calculated for each participant. Average ratings for all groups in the experiment for
these two conditions are given in Table 1. These ratings were analyzed in a 2x2x2
ANOVA. (The complete ANOVA table is given in Appendix J.) The only
significant effect in the 2x2x2 ANOVA was the interaction of presence of anagram
and the counterbalancing group, F(1,88) = 52.07, p<.001, 5°=372 . Tukey’s
Honestly Significant difference based on the error term of the interaction was .266,
which indicated that there was no significant effect of revelation for either
counterbalancing list. There was a significant revelation effect for one
counterbalancing group only.

In order to see whether the revelation effect was observed with an anagram
in the sentence and with an anagram before the sentence, the data from those two
conditions were analyzed in separate ANOVAs. For the case when anagrams were
presented in the sentence, there was a significant interaction of the presence of the
anagram and the counterbalancing group, F(1,44) = 29.68, p<.001, #7°=.403.
Tukey’s HSD value based on the error term of the interaction was .386, which
indicated that there was a significant revelation effect for the second list and there
was no significant effect for the first list. For the case when anagrams were
presented before the sentence, there was a significant of the presence of the anagram
and the counterbalancing group, F(1,44) = 22.50, p<.001, 172=.338. Tukey’s HSD
value based on the error term of the interaction was .266, which indicated that there
was no significant effect of the revelation effect for neither the first nor the second

list when the anagram was presented before the LEI items.
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Table 1
Means (Standard Deviations) for Confidence Levels for Sentences with and without

Anagrams in or before Sentences for Experiment 1

Anagram in the Anagram Before the
Sentence Sentence Mean
ANAG NO ANAG ANAG NO ANAG ANAG NO ANAG
Group 1 3.890°(.633)  3.208°(.620)  4.026°(791)  3.600°(.579) 3.958°(.712)  3.404°(.626)
Group 2 3.605°(852)  4.035°(963) 3.536°(1.130) 4.051°(886) 3.570°(.990) 4.043°(915)
Mean 3.747(756)  3.621 (904)  3.781(996)  3.825(775)  3.764(880)  3.723 (843)

Note: a indicates the confidence ratings mean for the sentences in the first list and b

indicates the confidence ratings mean for the sentences in the second list

Failure to observe a revelation effect in Experiment 1 did not give a chance
to test specific hypotheses about the causes of the revelation effect. The selection of
the material was made through a more systematic procedure in Experiment 2 in an

attempt to obtain interpretable results about the revelation effect.

3.3 EXPERIMENT 2

This experiment was conducted for two reasons: first to repeat Experiment 1
with LEI items screened according to some criteria that we expected would
eliminate those items not likely to be affected by manipulations at the time the
participants were questioned. The second purpose of this experiment was to test if
the revelation effect found on autobiographical memories (Bernstein et al., 2002;
2004) is really due to a misattribution of familiarity caused by fluency as proposed
by Bernstein et al. (2002, 2004) by examining the difficulty ratings of the anagrams
presented in the training and experiment. We hypothesized that the half of the LEI
items that led to a revelation effect should have been rated easier than the other half
of the LEI items and the training phase sentences. We also expected that the rated

difficulty should be positively correlated with the LEI ratings.
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Because a revelation effect could not be found in the first experiment
replicating the study of Bernstein et al. (2002), it was questioned if there was a
problem with the material or method of the first experiment. If there was a problem
with the material used as LEI, then it would be proper to find a way to select the
material by a questionnaire. Therefore, a questionnaire was prepared to select an
appropriate LEI for further research.

An examination of the confidence ratings for the occurrence of events
described by the sentences in Experiment 1 revealed that for some of the sentences
almost all of the participants gave a confidence rating of 1 or 8. That is, either most
participants were certain that such an event happened to them or they were certain
that such an event never happened to them. The memory judgments for the events
described by the LEI items were simply not susceptible to the effects of retrieval
manipulations. Therefore, a questionnaire was prepared to select the LEI items such
that the participants would not give confidence ratings on the extremes. The events
described by the LEI items had to be plausible but vague and not too salient.
Therefore, to ensure the plausibility condition, participants were asked to rate the
possibility that the event would happen to a child before the age of ten. Impossible
events and events sure to happen to any child had to be eliminated. In addition, to
ensure the vagueness condition, participants were asked to rate the possibility that
the event would be remembered if it were to happen to a child before the age of ten.
Events that were either unforgettable or impossible to remember if they happened

should not be included.
3.3.1 METHOD

3.3.1.1 Design

The design was a 2(presence of anagram) x 2 (position of anagram) x 2
(counterbalancing group) factorial design. The data were analyzed in a 2x2x2
ANOVA in which counterbalancing group and position of anagram were between-
participants variables and presence of anagram was a within-participant variable. For

the follow-up study, the rated difficulty levels of the anagrams for the exercise

49



sentences, first list sentences and second list sentences were compared by a One-

Way-ANOVA.

3.3.1.2 Participants

The participants were Atilim University or Middle East Technical University
students or graduates who participated in the study voluntarily or for course credit.
A total of 92 participants were tested, 46 for the condition when the anagram was
given in the sentence and 46 for the condition when unrelated anagrams were
presented before the sentences. The mean age of the participants was 23. In addition,
895 university students or graduates responded to a questionnaire that was used to
select appropriate LEI items to be used in this experiment.

Fifty five Atilim University students participated in the follow-up study that
examined the difficulty levels of anagrams used in Experiment 1. Sixty one Atilim
University students participated in the study that examined the difficulty levels of

anagrams used in Experiment 2.

3.3.1.3 Materials

The 163 sentences used as a questionnaire to select LEI items to be used in
this study are given in Appendix C. The sentences were constructed by asking
informally to a group of people what kind of events could have happened to a child
before the age of ten. Three questions accompanied each of the 163 sentences. The
questions asked for ratings of the probability of occurrence of the events for children
who were younger than 10 years old, and the probability of remembering those
events if they happened. The first question was “Did the event described by this
sentence occur to you before the age of ten?”, the second question was “What is the
probability that such an event would have occurred to a child before the age of ten?”
and the third question was “What would be the probability that you would remember
this event if it occurred to you before the age of ten?”

Participants had to rate the first question on an 8-point scale 1 indicating that
“I am sure that the event did not occur before the age of ten” and 8 indicating that “I

am sure that the event did occur before the age of ten”. They had to rate the second
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and third questions on an 11-point scale. For the second question, the rating 0
indicated that “The probability of occurrence is zero” and the rating 10 indicated that
“The probability of occurrence is 100%”. For the third question, the rating O
indicated that “The probability of remembering is 0%” and the rating 10 indicated
that “The probability of remembering is 100%”.

For the first question, which measured the confidence in the occurrence of
the event, to select enough LEI items to be used in the main experiment, the number
of participants who rated the questions as either 1 or 8§ was set to maximum 380,
which is 42.5% of the participants. For the second and third questions, which
measured the probability of occurrence and remembering respectively, the mean of
the rating should be between 4 and 7. Sixty six sentences that satisfied the following
criteria were selected: to begin with, sentences that satisfied all three criteria were
included. Then, the sentences that satisfied the first and the second or the first and
the third criteria were added to these. Then the sentences that satisfied the first
criterion only, and finally the sentences that satisfied both the second and third
criteria were added. The 66 sentences selected from the questionnaire were divided
into two lists randomly, such that each list contained an equal number of sentences
that satisfied each of the combinations of the described conditions for selection.

The selected sentences are given in Appendix D. One of the words chosen in
each sentence was replaced by its anagram. The LEI items with anagrams underlined
are given in Appendix D. For the condition in which unrelated anagrams were
presented before the LEIs, the anagrams in the training phase and the experimental
phase were chosen from among the most frequent eight letter words of a dictionary
of word frequency of written Turkish (G6z, 2003). All the infinitives, which were
the first 20 most frequent words, were excluded. This elimination was done because
infinitives in Turkish ended with the same suffix “-mek” or “~-mak”.

For the follow-up study, the exercise and experiment sentences that were
used for examining the difficulty levels of anagrams used in Experiment 1 are given
in Appendix F. The exercise and experiment sentences that were used for examining

the difficulty levels of anagrams used in Experiment 2 are given in Appendix G.
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3.3.1.4 Procedure

The procedure was the same as the procedure of Experiment 1 except for the
replacement the anagram solving rule, which was thought to be very easy [23 157
4 6 8] by a moderately harderrule [3 724165 §].

For both conditions when the anagram was presented in or before the LEI
items, counterbalancing was established the same way as it was in Experiment 1.
The participants were randomly assigned to one of the conditions. Forty six of the
participants were assigned to the condition in which anagrams were presented in the
LEI sentences and the other 46 to the condition in which unrelated anagrams were
presented before the LEI items, so each counterbalancing condition had 23
participants.

For the follow-up study, the explanations on how to solve the anagrams were
given in the instruction sheet and it was also explained by the experimenter.
Participants were told to rate the difficulty level of each anagram in the answer sheet
after they solved the anagram and then to rate their confidence that the event
occurred. Difficulty levels of the anagrams were to be rated on a 10-point scale; “1”
indicated that for the participant the anagram was very easy to solve and “10”
indicated that for the participants the anagram was very difficult to solve.

The instructions about how to fill in the questionnaire is given in Appendix F
and Appendix G for Experiment 1 and for Experiment 2 respectively. The answer

sheet for the questionnaires is given in Appendix I.

3.3.2 RESULTS and DISCUSSION

The average ratings for LEI items with and without anagrams were
calculated for each participant. Average ratings for all groups in the experiment for
these two conditions are given in Table 2. These ratings were analyzed in a 2x2x2
ANOVA. (The complete ANOVA table is given in Appendix K.) The significant
effects in the ANOVA were the main effect of the presence of the anagram,
F(1,88)=6.31, p<.05, #°=.067, the interaction of presence of anagram and the
counterbalancing group, F(1,88)= 12.04, p<.001, °=.120, and the triple interaction
F(1, 88) =5.75, p<.05, 5°=.061.
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Table 2
Means (Standard Deviations) for Confidence Levels for Sentences with and without

Anagrams in or before Sentences for Experiment 2

Anagram in the Anagram Before the
Sentence Sentence Mean
ANAG NO ANAG ANAG NO ANAG ANAG NO ANAG

Group1  3.951°(991)  4.600°(1,025) 4.592°(1,200) 4.799 °(1,288) 4.271°(1,136)  4.700 °(1,155)
Group2 4.928°(1,196) 4.737°(1,109)  4.654°(,793)  4.708°(,888)  4.791°(1,013)  4.722°(,994)
Mean  4.439(1,193)  4.668 (1,058)  4.623(1,006)  4.753 (1,095)  4.531(1,101)  4.711(1,072)

Note: a indicates the confidence ratings mean for the sentences in the first list and b

indicates the confidence ratings mean for the sentences in the second list

The main effect of presence of anagram indicated that participants gave
higher confidence ratings for sentences without an anagram (M=4.711) when
compared to confidence ratings for sentences with an anagram (M=4.532). The
ratings with anagrams in the LEI sentences and anagrams before the LEI sentences
were analyzed in separate 2x2 ANOVAs. For the case when anagrams were
presented in the sentence there was a significant interaction of the presence of the
anagram and the counterbalancing group, F(1, 44) = 16.79, p<.001, #°=.276.
Tukey’s HSD value based on the error term of the interaction was .389, which
indicated that there was a significant effect of revelation for the first list and there
was no significant effect for the second list. Solving an anagram in the sentence led
to lower ratings compared to no anagrams for sentences in the first list, which was a
reverse revelation effect, but there were no significant differences for sentences in
the second list. For the case when anagrams were presented before the sentence,
there was no significant interaction of the presence of the anagram and the
counterbalancing group, F(1, 44) = .059, p=.447, 112=.013.

The average difficulty ratings of the training, the first list and the second list
sentences were compared in a one-way ANOVA. The average difficulty ratings of

the training, first list and second list sentences for Experiment 1 and Experiment 2
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are given in Table 3. For the material of both experiments, there were significant
differences in the difficulties of the anagrams, F(2,60)= 10.30, p<.01, for
Experiment 1, F(2, 78) = 9.17, p<.01, for Experiment 2. Dunnett’s post-hoc test,
which was used because variances were not equal, revealed that exercise sentences
were found to be harder than both lists. However, there was no difference between
the difficulty levels of the anagrams in the first list and the second list. These
findings could not explain the absence of a revelation effect for one list and a reverse

revelation effect for the other list.

Table 3
Means (Standard Deviations) for Difficulty Ratings of the Training, First list and

Second List Sentences for Experiment 1 and Experiment 2

Experiment
List Experiment 1 Experiment 2
Anagram  Number of Anagram Number
Difficulty items Difficulty of items
Training Sentences  1.766 (.351) 15 1.915 (.380) 15
List 1 1.382 (.299) 24 1.623 (.473) 33
List 2 1.343 (.271) 24 1.434 (.185) 33

The correlations between LEI ratings in Experiment 1 and Experiment 2 and
the subjective rating of anagram difficulty were calculated to see if the subjective
difficulty levels of the anagrams, that is, how fluently the anagrams were solved,
were related to the confidence level ratings of the LEI items. The results showed
that there was no significant correlation between the confidence ratings when
anagrams were given in LEI items and the subjective level of difficulty, (7= .041).

Furthermore, the correlation between responses to LEI items presented without an
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anagram in the case they were accompanied by sentences that contained anagrams
and in the case they were accompanied by sentences preceded by anagrams was
.754. This correlation should be larger since there is no difference in the LEIs except
for the other half of the LEI items with which they were presented.

The results we obtained indicate that the revelation effect could not be
obtained for autobiographical memories in Turkish when anagram solving was used
as a revelation task. This could suggest that anagram solving was not an appropriate
revelation task for the revelation effect to be observed in Turkish. One of the reasons
could be that anagram solving in Turkish was not perceived as difficult enough to
result with a sense of unexpected fluency, which would cause heightened familiarity.
In further studies revelation tasks other than anagram solving could be used to test

for misattribution of familiarity caused by fluency.

3.4 EXPERIMENT 3

The aim of this experiment was to test the familiarity misattribution
hypothesis with an approach other than the revelation effect, which was subliminal
repetition priming. Our hypothesis was that participants would give higher
confidence ratings for sentences, which were preceded by primes that matched the
verbs of the sentences when compared to sentences, which were preceded by
irrelevant prime verbs. This hypothesis was based on the familiarity misattribution
caused by fluency approach (Jacoby & Whitehouse, 1989; Whittlesea, 1993;
Whittlesea, Jacoby & Girard, 1990). Since the participants were exposed to primes
subliminally, they would process the sentences that contain the primes as verbs more
fluently, but they would misattribute this fluency to the actual occurrence of the
events. To the researchers’ knowledge, the effect of subliminal priming on
autobiographical memory has not been used in previous research. The expected
result of greater confidence ratings for sentences preceded by the same primes
compared to sentences preceded by unrelated primes, would show that the fluency
generated by subliminal primes could also be misattributed to past experience for

autobiographical memories.

55



3.4.1 METHOD

3.4.1.1 Design

The design was a 2 (matching between the prime with the verbs of the
sentence) x 2 (counterbalancing group) factorial design. The data were analyzed in a
2x2 mixed ANOVA in which the matching of the prime with the verbs of the
sentence was a within-participants variable and counterbalancing was between-

participants variable.

3.4.1.2 Participants

The participants were Atilim University students who volunteered to
participate. A total of 80 participants were tested. The participants’ age range was 17
to 26. The mean age of the participants was 22. All participants were tested
individually.

3.4.1.3 Materials

The LEI items used for this study were selected from the LEI items used in
Experiment 2. There were some sentences, which ended with the same verbs.
Therefore, one of each pair of sentences, which had the same verb ending was
discarded. After removing 10 sentences from the LEI used in Experiment 2, all of
the sentences ended with distinct verbs and 56 sentences were used in this study.

The material used for this study is given in the Appendix H.

3.4.1.4 Procedure

Participants were first exposed to a verb before the presentation of each LEI
item for 35 ms between a premask and a postmask, which consisted of
&&&&&&&&&& &, presented for 75 ms. The verb was either the same as the verb
of the LEI item or an unrelated verb that did not match the verb of that sentence. The
sentences primed by related and unrelated verbs were counterbalanced across
participants. The same counterbalancing that was used in Experiment 2 was applied.
After the presentation of each prime between masks a sentence was displayed on the

screen. The participants were to give a confidence rating for the occurrence of the
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event described in the sentence. They were to enter a digit between 1 to 8 from the
keyboard: “1” indicated that they were absolutely sure that the event did not happen
to them before age of 10 and “8” indicated that they were absolutely sure that the
event happened to them before age of 10.

3.4.2 RESULTS and DISCUSSION

The average ratings for LEI items after identical primes and unrelated primes
were calculated for each participant. Average ratings for all groups in the
experiment for these two conditions are given in Table 4. These ratings were
analyzed in a 2x2 ANOVA. (The complete ANOVA table is given in Appendix L.)
The significant effects in the ANOVA were the match of the prime main effect,
F(1,78)= 6,620, p<.05, 7722.078, and the interaction of the match of the prime and
the counterbalancing group, F(1,78)= 5,215, p<.05, °=.063. The main effect of the
prime indicated that participants gave higher confidence ratings for sentences when
the prime was the same as the verb of the sentence (M= 4,668) when compared to
confidence ratings for sentences with unrelated primes (M= 4,466). Tukey’s HSD
based on the error term of the interaction was .293. The difference between
responses after identical primes and unrelated primes did not reach significance for

either one of the counterbalancing lists taken singly by this value.

Table 4

Means for Confidence Levels for Sentences preceded by Same or Unrelated Primes

Same Prime Unrelated Prime Mean
Group 1 4,783 * (,884) 4,401° (1,025) 4,592
Group 2 4,530° (1,058) 4,553 " (1,186) 4,542
Mean 4.668 (,976) 4,466 (1,103)

Note: a indicates the confidence ratings mean for the sentences in the first list and b

indicates the confidence ratings mean for the sentences in the second list
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These results indicate that when the participants were unaware of the source
of fluency, which was caused by being exposed to subliminal primes, they
misattributed the familiarity caused by this fluency (Jacoby & Whitehouse, 1989;
Whittlesea, 1993; Whittlesea, Jacoby & Girard, 1990) to the occurrence of the
events described by the sentences. These results were important for autobiographical
memory research since they provided further support to the other studies (Bernstein
et al., 2004), which showed that autobiographical beliefs about the occurrence of

events in distant past are subject to distortion without the person’s awareness.

3.5 EXPERIMENT 4

People do not misattribute familiarity due to fluency to past experience and
they correctly attribute it to the source of fluency if people are aware of the source of
the fluency according to the familiarity misattribution hypothesis. Fluency was
manipulated in a way that the source of fluency was made obvious to the
participants in this experiment in order to test a further prediction of this hypothesis.
Primes were presented for 200 ms; hence, they were not subliminal any more. We
expected that, with primes exposed for 200 ms, just like Jacoby and Whitehouse’s
(1989) findings for episodic memories, average confidence levels would be the same
regardless of the relation of the prime to the sentence because the participants were
aware of the source of the familiarity, which was seeing the verb as a prime before
the sentence. Therefore, they would not misattribute this familiarity to the
occurrence of the event. Such results would be the first replication of the effects of
sub- and supraliminal priming on judgments of episodic recognition (Jacoby &
Whitehouse, 1989; Whittlesea, 1993; Whittlesea, Jacoby & Girard, 1990) with

autobiographical memories for the first time.

3.5.1 METHOD

The design was a 2 (matching of the prime with the verbs of the sentence) x
2 (counterbalancing group) factorial design. The data were analyzed in a 2x2 mixed
ANOVA in which the matching of the prime with the verbs of the sentence was a

within-participants variable and counterbalancing was between-participants variable.
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The participants were Atilim University students who participated
voluntarily. A total of 80 participants were tested. The participants’ age range was
18 to 25. The mean age of the participants was 23. All participants were tested
individually. The materials used were the same as the materials used in Experiments
3, which are given in Appendix H. The procedure was the same as the procedure
used in Experiment 3, except that the participants were exposed to the primes for

200 ms instead of 35 ms.

3.5.2 RESULTS and DISCUSSION

The average ratings for the LEI items after identical primes and unrelated
primes were calculated for each participant. Average ratings for all groups in the
experiment for these two conditions are given in Table 5. These ratings were
analyzed in a 2x2 ANOVA. (The complete ANOVA table is given in Appendix M.)
There were no significant effects in the ANOVA. The results for the match of the
prime main effect is, F(1,78)= 1.208 , p=28, #°=.015, and the interaction of the
match of the prime and the counterbalancing group is, F(1,78)= .750, p=.39,
n°=.010.

Table 5

Means for Confidence Levels for Sentences preceded by Same or Unrelated Primes

Same Prime Unrelated Prime Mean
Group 1 4,563 *(,937) 4,584 " (,986) 4,574
Group2 4,681 " (,823) 4,854 7 (1,178) 4,768
Mean 4,622 (,878) 4,719 (1,088)

Note: a indicates the confidence ratings mean for the sentences in the first list and b

indicates the confidence ratings mean for the sentences in the second list
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The absence of the main effect of the match of the prime indicated that
participants did not give higher confidence ratings for sentences when the prime was
the same as the verb of the sentence when they were aware of the presentation of the
prime (M= 4,622) compared to confidence ratings for sentences with unrelated
primes (M= 4,719).

The results were consistent with the proposed hypothesis, which stated that if
the participants were aware of the source of fluency, they would not misattribute the
familiarity caused by this fluency to past experience (Jacoby & Whitehouse, 1989;
Whittlesea, 1993; Whittlesea, Jacoby & Girard, 1990). These results are important
since they show that the familiarity misattribution account proposed for episodic
memories held for autobiographical beliefs about the occurrence of the events also.
That is, if people process information about events that could have happened to them
more fluently without being aware of the source of fluency, they incorrectly attribute
this fluency to having experienced that event in the past. This illusion can be

eliminated by making the source of fluency available to people.
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CHAPTER 4

GENERAL DISCUSSION

The present study involved manipulations done at retrieval to find out if they
would affect participants’ confidence judgments about autobiographical memories
using a LEI. The manipulations were using a revelation task and repetition priming.
The revelation task consisted of solving an anagram that could be solved either as a
word of an LEI item or as an unrelated word before the item. For the repetition
priming task, either the verb of the sentence or a different verb was presented as a
prime between masks before the presentation of the LEI items either subliminally or
supraliminally.

Revelation was one of the manipulations used in order to alter fluency in the
experiments reported in this thesis. The revelation effect for autobiographical
memories using an anagram in the sentence had been already observed by Bernstein
et al. (2002; 2004). In both Experiment 1 and 2 of the present study we could not
find a revelation effect; in other words failed to replicate Bernstein et al.’s (2002;
2004) findings.

There may be several reasons why we did not find a revelation effect. First, it
can be because of the content of the LEI used. After conducting Experiment 1 by
using the same LEI as Bernstein et al. (2004) used, we considered the possibility that
the inconsistent results we obtained could be because the majority of the of LEI
items were rated at either end of the scale by most of the participants. The LEI
ratings indicated that the participants were confident about the occurrence or the
non-occurrence of the events. However, Bernstein and others (personal

communication) had also found that for many of the LEI items their participants’
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responses were at the extremes. Even selecting LEI items that were rated at medium
values of plausibility and confidence in Experiment 2 did not produce a revelation
effect. Therefore, we can suggest that the absence of the revelation effect may not
be due to the LEI items used.

Bernstein et al. (2004) proposed that when the exercise sentences were
removed from the study, the revelation effect disappeared, because the subjective
feeling of familiarity caused by more fluent processing during the experiment phase
compared to the exercise phase was eliminated. We found that the participants found
the anagrams in the exercise phase more difficult compared to exercise phase
sentences, as would be expected. However, a revelation effect correlated with this
difference was not observed. Maybe the difficulty ratings were not indicative of an
unexpected fluency because an inspection of the subjective difficulty ratings
revealed that for most of the participants, only the first three of the exercise
sentences were found difficult. And this may not be enough to cause an expectation
that anagram solving is a difficult task, because there was not a sudden change in
subjective difficulty of anagram solving when they encountered the experiment
phase. However, we do not know how difficult Bernstein et al.’s (2002, 2004)
participants found the exercise sentences, because there was not a measurement of
subjective difficulty of anagram solving in their studies; Bernstein et al. (2002,
2004) just inferred the difficulty of the exercise sentences, by removing them.
Possibly their participants found all of the exercise sentences difficult, and for them
there was a sudden change in the difficulty level of anagram solving when they
passed on to the experiment phase, which caused a revelation effect.

A second possibility is that, for fluent processing to cause a subjective
feeling of familiarity and consequently for familiarity misattribution to operate, the
participants should not be aware of the source of fluency (Bernstein et al., 2004;
Jacoby and Whitehouse, 1989, Whittlesea, 1993; Whittlesea, Jacoby & Girard,
1990). A revelation effect may not have been observed because our participants
were aware of the source of fluency. In other words, in the experiment phase when
they solved the anagrams fluently, they may have concluded that these anagrams

could be solved very easily since the sentences had contextual cues. Therefore, our
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participants presumably did not misattribute this subjective familiarity arising from
the fluency to the occurrence of the events (Bernstein et al., 2004; Jacoby and
Whitehouse, 1989, Whittlesea, 1993; Whittlesea, Jacoby & Girard, 1990).

As a third possibility, anagram solving may not be an appropriate task to
bring out a revelation effect for autobiographical memories in Turkish. Turkish is a
post-agglutinative language with determined suffixes to form new words (Kornfilt,
1997). Also, since the role of the Turkish words in the sentence depends on the
suffixes they have, according to the role of the word the corresponding suffix can be
found very easily by a native speaker. Due to these properties, the anagrams in
Turkish were presumably solved more easily than their counterparts in English.
Therefore, anagram solving in Turkish may be an easier task compared to English.
As was proposed by Bernstein et al. (2002, 2004, 2009), anagram solving first
should be experienced as dysfluent and a nonconscious expectation, suggesting that
anagram solving is a hard task should be formed. However, due to the fluent
processing of Turkish anagrams, this nonconscious expectation may not emerge at
all. Therefore, Turkish participants may not have an unexpected fluent processing
for the anagrams in the experiment phase, since they already have an expectation
that anagram solving is an easy task.

As was mentioned in Bernstein et al. (2002) the effect was a small effect,
Bernstein et al. (2002) reported that the increase in confidence level was 0.28 on an
8-point scale corresponding to Cohen’s d = .33, which is a small to medium effect
size. Due to this weakness of the effect it may be arising due to certain conditions,
therefore, could be replicated in the same laboratory (Bernstein et al. 2002; 2004;
2009). And the revelation effect presumably could not be replicated in our
laboratory due to the absence of these certain conditions and reasons not defined,
since apart from Bernstein et al. (2002; 2004; 2009), there is no other reports of
finding and replication of a revelation effect for ABM.

The second manipulation we used in order to manipulate fluency was
repetition priming. Fluent processing created by subliminal primes was expected to
be misattributed to past experience, which in turn caused familiarity, because its

source was not known (Jacoby & Whitehouse, 1989; Whittlesea, 1993; Whittlesea,
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Jacoby & Girard, 1990). Subliminally presented primes that matched the verbs of
the sentences caused an increase in the confidence levels of the judgment of the
occurrence of the childhood event described by the LEI item compared to the non-
match primes. This finding indicates that familiarity misattribution caused by
fluency can also be found for episodic memories, which are connected to the highly
structured autobiographical knowledge base composed of the personal semantic
knowledge (Conway and Playdell-Pierce, 2000; Conway, 2005; Cabeza & Jacques,
2007; Kopelman, 1994; Kopelman, Wilson & Baddeley, 1989; Levine, 2004;
Murphy et al., 2008). Accordingly, the results of the present study showed that
fluency misattributions in episodic memory judgments (Jacoby & Whitehouse,
1989; Whittlesea, 1993; Whittlesea, Jacoby & Girard, 1990) can be extended to
episodic memories (Bernstein et al., 2002; 2004; 2009; Garry et al., 1996; Sharman
et al., 2004). Finding similar results for recognition decisions for both recent and
remote episodic memories, point out that the same processes may be acting for both
of them. According to the dual process model of recognition these processes are
recollection and familiarity.

The results we obtained also replicated previous findings, which indicated
that fluency itself was not sufficient to cause a memory illusion (Jacoby and
Whitehouse, 1989, Whittlesea, 1993; Whittlesea, Jacoby & Girard, 1990; Bernstein
et al., 2004). The source of the sense of subjective familiarity that accompanies
fluent processing should not be obvious so that it would be misattributed to past
experience. Otherwise, it could be attributed to its correct source (Jacoby and
Whitehouse, 1989, Whittlesea, 1993; Whittlesea, Jacoby & Girard, 1990; Bernstein
et al., 2004). Decisions we make about our memories are sometimes the results of
nonconscious processing, which causes misattributions and the state of awareness
during making these decisions affects the final outcome (Jacoby, Kelley & Dywan,
1989; Kelley & Rhodes, 2002; Jacoby and Whitehouse, 1989; Whittlesea, 1993;
Whittlesea, Jacoby & Girard, 1990; Bernstein et al., 2004).

Another important implication of the results of the present study is that
people are using fluency without being aware of using it as a kind of source to take

advantage of when they are making any kind of judgment, such as a memory
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judgment (Jacoby & Whitehouse, 1989; Whittlesea, 1993;) or a judgments about
fame (Jacoby et al.,, 1989), beauty (Reber et al., 1998), distance (Alter and
Oppenheimer, 2008), repetition (Whittlesea, Jacoby & Girard, 1990) or harmfulness
(Song & Schwarz, 2009). When people are asked to make a memory judgment,
whether it taps episodic memory for a list learned recently or the episodic memory
component of ABM wusing LEIs for distant childhood memories, they
nonconsciously use the fluency of processing as a source available for their memory
judgments. When something is processed fluently before making a memory
judgment, the first thing a person attributes this fluency to, albeit nonconsciously
due to the processing of the automatic component of recognition, which is
familiarity, but subjective familiarity in this case, is a past experience of the same
event.

One conclusion we can derive from our results using LEI studies is that
people should not be so confident about their memories because confidence levels
about memories can be altered by factors such as fluency. Imagination inflation
studies conducted by Garry, Manning, Loftus, and Sherman (1996); Sharman, Garry
and Beuke (2004); Sharman and Barnier (2008) are examples to the increase in
confidence judgments for distant childhood memories. Sharman et al. (2004)
suggested that the increase in confidence judgments in imagination inflation was
caused by more fluent processing of the imagined events as an explanation of the
imagination inflation effect. As consistent with the proposed explanation for the
revelation effect found for ABMs (Bernstein et al., 2002; 2004), Sharman et al.
(2004) proposed that the sense of familiarity resulting from increased fluency was
further misattributed to the occurrance of the events described by the LEI items.

Response to the LEI measures autobiographical belief. Findings with the LEI
shed light on the recognition judgments and the role of belief for the most specific
level of ABM in SMS model (Conway, 2005), which are distant episodic memories.
This is also consistent with Mendelsohn et al.’s (2009) findings about distant
memories. According to Mendelsohn et al (2009) recognition judgments for remote
memories depend on personal-semantic knowledge rather than vivid recollection of

events. Therefore, for remote memories, ABM retrieval becomes to depend on
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personal schemata, which are more dependent on familiarity instead of vivid sensory
details corresponding to recollection.

A facilitation effect that results from subliminal priming in autobiographical
memory judgments brings a different insight to our knowledge about ABM, because
it points out that when people are making a memory decision about their remote past
experiences, they may base this decision more on the familiarity of the event,
compared to recollection. Actually this suggestion points out that when people are
making recognition judgments about their distant past, they may base this judgment
more on the belief of the occurrence of the event compared to vivid recollection of
the instance.

Further studies may be conducted on revelation effect for autobiographical
memories. A revelation effect was not found for autobiographical memories by
using anagram solving as the revelation task despite considerable effort. To test if
anagram solving in Turkish was not an appropriate revelation task to cause a
revelation effect for autobiographical memories, other revelation tasks such as
presenting the letters of a word one by one or rotated words can be used. (Watkins
and Peynircioglu, 1990; Peynircioglu and Tekcan, 1993)

Further studies should be conducted to obtain converging evidence on the
effect of familiarity misattribution on autobiographical memory retrieval. For
example, sentences can be shown to participants with either heavy or light masks
affecting the perceptual clarity of the sentence (Whittlesea, 1990). If the sentences
with a heavy mask that are harder to read are given a lower rating compared to the
sentences, which can be read easily, it would show that the proposed explanation of
familiarity misattribution caused by fluency for autobiographical memories can be
replicated. To test the importance of awareness in misattributions, another study can
be conducted by informing the participants that some of the sentences are heavily
masked while some of them are lightly masked. If the difference in confidence
ratings disappears for heavily masked and lightly masked sentences, it would further
be used as a proof of our hypothesis stating that when the participants are aware of
the source of the fluency they no longer misattribute it to past experience; instead

they correctly attribute it to the perceptual presentation of the sentences.
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To find further evidence for the role of familiarity in ABM recognition, a
remember/know procedure may be applied by using LEI studies. Rajaram (1993)
has found that repetition priming using words increased the know responses
compared to unrelated primes but did not affect the remember judgments in an
episodic memory task. Rajaram (1996) concluded that an increase in know
judgments corresponds to familiarity resulting from fluency. Similarly in the present
study, by using a LEI, we have shown that there was an increase in confidence levels
for the LEI items after the presentation of the same primes compared to different
primes. We proposed that this increase was because of the subjective familiarity
arising from fluent processing. Our results indicate that, similar to recognition
judgments of recent episodic memories, recognition judgments of distant episodic
memories, which are a part of the autobiographical knowledge base (Conway, 2005)
are affected by familiarity. By conducting a study using a LEI and applying the
remember/know procedure, consistent with Rajaram’s (1996) findings, an increase
in know judgments would be expected for items that shows an increase in
confidence judgments, indicating the role of subjective familiarity in ABM
recognition judgments.

To select an appropriate LEI to be used in the present study, an extensive
questionnaire was administered to select a LEI. This is a contribution of the present
study to memory research that can be conducted in Turkey, using a Turkish LEI.

As a concluding remark, misattribution of fluency can be one of the causes
of false memories. Finding a fluency effect for autobiographical memories is
especially important, since it shows that people’s confidence judgments or beliefs
about their memories can be changed by retrieval manipulations. The results of
Experiment 3 and 4 showed that when people were not aware of the source of
fluency, they could misattribute the familiarity caused by fluent processing to past
occurrence. However, when the source of the fluency was obvious they did not make
this misattribution. The implications of the results of the study is significant, since it
shows that people’s ratings of confidence in the occurrence of an event can be
manipulated with the ease of processing of the memories to be remembered.

However, there is one important factor for this manipulation to increase the
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participants’ confidence level for the occurrence of events, the participants must not

be aware of the source of the fluency.
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APPENDICES

APPENDIX A: THEORETICAL BACKGROUND FOR
SDT

According to the dual-process models of recognition, a person produces a
positive or a negative recognition response by using one or both of two processes:
familiarity and recollection (Yonelinas, 2002). Recollection is conscious recovery of
an item, it is accompanied by detailed information such as when and how it was
encoded, while familiarity is the assessment of processing fluency. Recollection can
be described as a high-threshold retrieval process while familiarity can be described
by signal detection theory (Yonelinas, 2002).

In a standard recognition memory test, first, participants are presented with a
study list; let us assume a study list of 100 items, which are called “targets”. Then, a
recognition test is given, in which there are the 100 targets and 100 more new items
that were not presented in the study list. These new items are called “lures” or
“foils”. The participants are required to recognize the study list items among all the
200 items. The participants make “old” judgments to the study list items and “new”
judgments to lures. As presented in Table Al, if they correctly respond “old” to a
study list item, that corresponds to a “hit”; if they correctly reject a lure, that
corresponds to a “correct rejection”; if they incorrectly accept a lure as a target, that
corresponds to a “false alarm™ and if they incorrectly reject a target as a lure, that

corresponds to a “miss”.
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Table A1l

The Stimulus-Response Matrix

Respond Present

Respond “Old”

Respond Absent
Respond “New”

Stimulus Present or HIT MISS
Target
Stimulus Absent or FALSE ALARM CORRECT REJECTION

Foil

According to the SDT, the probability distributions of memory strength for

targets and lures may be presented as in Figure Al:

Probability

A .

Targets

Familiarity

Figure A1. Signal Noise Distribution for the equal variance Gaussian case.
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According to SDT models to account for the familiarity of recognition, there
are two components that affect the recognition judgment. One component is the
change in memory sensitivity or in other words familiarity distributions. The other
component is the decision process, which changes according to the criterion that is
set to give an old decision.

In signal detection model with normal distributions of equal standard
deviations, d' is a discrimination index that measures the distance between the means
of old and new distributions in units of standard deviation of the normal
distributions. £ and C are two measures of bias. £ is the likelihood ratio that locates
the decision criterion by the ratio of the heights of the old and new distributions
corresponding to the targets and lures in Figure 1, and C is the intersection measure
that locates the criterion by its distance from the midpoint of the means of the two
distributions. A S value of less than one or a C value of less than zero indicates a
liberal bias.

Discirimation index d’ corresponds to memory sensitivity, that is, how well
old items can be distinguished from new items in the recognition test. Let us
consider the change in the output of old judgments as d’ changes. If the distribution
of the targets moves to the left closer to the distribution of lures or the distribution of
the lures moves to the right closer to the distribution of targets in Figure 1, it would
mean a decrease in d’, which corresponds to a decrement in familiarity in
recognition memory, the targets become harder to be discriminated from the lures
such that the target distribution becomes similar to noise distribution, and there is a
decrease in signal to noise ratio. On the other hand, if the target distribution moves
to the right or if the lure distribution moves to the left, & would increase, which
would correspond to an increase in familiarity, such that the targets would be more
easily discriminated from the lures.

If there is no change in the distributions of the targets and lures, it means that
the change in the output of “old” judgments correspond to a criterion shift. If the
participants adopt a liberal bias, the probability that they will judge an item as old
will increase. Therefore, there will be an increase in both hits and false alarms in this

case. However, if the participants adopt a more stringent criterion, the probability
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that they will respond to an item as old will decrease, accompanied with a decrease
in both hits and false alarms. Accordingly a shift from C2 to C1 in Figure 1
corresponds to adoption of a more stringent response bias, while a shift from C2 to
C3 would correspond to adoption of a more lenient response bias.

In standard recognition memory tests, the participants respond to the tested
items as old or new, and these kinds of tests are referred to as “yes-no” recognition
tests. On the other hand, if the participants are given some choices among which
they can choose the target word, which is called a forced choice tests. For instance if
the participants are given two choices among which they can choose the studied
item are called two-alternative-forced-choice (2-AFC) test. According to the SDT,
forced choice tests differ from standard yes-no recognition tests due to their
criterion-free nature. Participants in forced choice tests make their judgments
according to the relative familiarity of the tested items. For example, in a 2-AFC
test, the item that seems more familiar among the two choices would be given an old

judgment.
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APPENDIX B: LIFE EVENT INVENTORY FOR
EXPERIMENT 1

Translated from Bernstein et al. (2004)

1.

e % NSk WDN

R N N N N e e e e e e e e e e
B W N = © © 0 9 & N b W N =

Hayvanat bah¢esinde bir ziirafa gordiiniiz.
Lunaparkta ¢arpisan arabalara bindiniz.

Bir yaz kampina katildiniz ve hasta oldunuz.
[k defa harglik aldiniz.

Saginiza sakiz yapisti.

Duvara pastel boyalarla resim yaptiniz.
Birisinin kucaginda otururken araba siirdiiniiz.
Bir diigiine katildiniz.

Sinemada uyuyakaldiniz.

. Eviniz soyuldu.

. Top oynarken bir pencere cami kirdiniz.

. Yapmadiginiz bir seyin sugunu kendi {izerinize aldiniz.

. Tllkokulda okumay1 soktiigiiniiz icin kirmiz1 kurdela kazandiniz.
. Manavda parasint 6demeden iiziim yediniz.

. Itfaiyeyi gereksiz yere aradiginiz i¢in basmniz derde girdi.

. Bir kopek tarafindan kovalandiniz.

. Annenize pasta pisirmesinde yardim ettiniz.

. Giines tutulmasina sahit oldunuz.

. Anne babaniz i¢in bir yemek pisirdiniz.

. Bir aga¢ta mahsur kaldiniz ve inmek i¢in yardim almaniz gerekti.
. Parkta meshur bir futbolcudan imza aldiniz.

. Gece geg vakitte hastaneye gitmek zorunda kaldiniz.

. Ayaginiza bir cam pargasi saplandi.

. Komsulariniza bir esek sakasi yaptiniz.
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
3s.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46

Bisikletten diisiip burnunuzu kanattiniz.

O kadar ¢ok giildiiniiz ki, neredeyse boguluyordunuz (katiliyordunuz).
Parmaginiza bir ¢ekigle vurdunuz.

Bir aligveris merkezinde bir saati agkin bir siire kayboldunuz.
Bir otoparkta 100 bin lira buldunuz.

Ocakta elinizi yaktiniz.

Bir yabancidan bozuk para istediniz.

Ucabildiginizi hayal ettiniz.

Bir lunaparkta oyncak hayvan kazandiniz.

Biiyiiylince astronot olmak istediniz.

Meshur bir televizyon karakteriyle bir otelde el sikistiniz.
Biitiin gece ayakta kaldiniz.

Kafanizi carpip yaptiginiz isi birakmak zorunda kaldiniz.

Ev hayvaniniz evden kagti.

Kii¢iik bir araba kazas1 gegirdiniz.

Bir deprem hissettiniz.

Gece evden kacarken yakalandiniz.

Insan iistii giicleriniz olduguna inandiniz.

Stadyumda bir 1. Lig futbol mag¢i izlediniz.

Okul kafeteryasinda yediklerinizden zehirlendiniz.

Bir dogumgiinii partisinde bir igecek doktiiniiz.

. Bir cankurtaran tarafindan denizden ¢ikarildiniz.
47.
48.

Okulda yaramazlik yaptiniz ve aileniz miidiirle konugsmak zorunda kaldi.

Kardesinizin yiiziine vurdunuz.

LIFE EVENT INVENTORY

Taken from Bernstein et al. (2004)

l.
2.
3.

Saw a giraffe at the zoo
Won a blue ribbon at the fair

Went away for summer camp and got sick
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Received your first allowance

Got chewing gum stuck in your hair
Wrote on the wall with crayons

Drove a car while sitting on someone’s lap
Participated in a wedding

Fell asleep at the movies

. Had your house robbed

. Broke a window playing ball

. Took the blame for something you did not do
. Won a spelling bee at school

. Ate grapes from grocery store before paying for them
. Got in trouble for calling 911

. Chased by a dog

. Helped mother bake a pie

. Witnessed a solar eclipse

. Cooked a meal for your parents

. Were stuck in a tree and had to get help down

. Got autograph of a famous athlete at the park

. Had to go to the hospital late at night

. Got a sliver of glass in your foot

. Played a practical joke on your neighbor

. Fell off bicycle and got a bloody nose

. Laughed so hard that you almost choked

. Hit your finger with a hammer

. Got lost in shopping mall for more than an hour
. Found a 108 bill in a parking lot

. Burned your hand on the stove

. Asked a stranger for spare change

. Dreamed that you could fly

. Won a stuffed animal at the carnival game

. Wanted to be an astronaut when you grew up
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35,
36.
37.
38.
39,
40.
41.
42.
43.
44,
45,
46.
47.
48.

Shook hands with favorite TV character at a theme resort
Stayed up all night

Hit your head and had to stop what you were doing
Had a pet run away from home

Got into a minor car accident

Felt an earthquake

Got caught sneaking out late at night

Thought you had super human powers

Saw a major league ball game

Got food poisoning from the school cafeteria
Spilled a drink at a birthday party

Had a lifeguard pull you out of the water

Got in trouble at school and had your parents speak with principal

Hit sibling in the face

82



APPENDIX C: QUESTIONNAIRE FOR SELECTING
THE LIFE EVENT INVENTORY

Yasimz:

Cinsiyetiniz:
ACIKLAMALAR

Asagida yasamis olabileceginiz bazi olaylardan soz eden ciimleler
okuyacaksimz.
Her ciimlenin altinda
i) 10 yasindan once sizin basiniza geldi mi?
ii) 10 yasindan kiiciik bir cogugun basina gelme olasilig1 nedir?
iii) 10 yasindan once boyle bir olay basiniza gelseydi hatirlanma olasilig
ne olurdu?
sorular1 bulunmaktadar.
Bu sorulara cevaplarbmz1 asagidaki cevap seceneklerinden birini
isaretleyerek belirtiniz.
Bu secenekler arasinda
i) “10 yasindan once sizin basiniza geldi mi?” sorusu icin

“1” 10 yasimdan once kesinlikle bagima gelmedi. ye karsilik

gelmektedir.
“8” 10 yagimdan oOnce kesinlikle basima geldi. ye karsilik
gelmektedir.

“2 ile 7 arasindaki degerler” Basiniza gelip gelmediginden kesin emin
olmadiginiz olaylar i¢in bu degerleri kullaniniz. Olayin basiniza geldiginden

ne kadar eminseniz o kadar biiyiik bir say1 isaretleyiniz.
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ii) “10 yasindan Kkiiciik bir cocugun basina gelme olasihigr nedir?” sorusu
icin:

“0”: %0 Basina gelme olasiligi hi¢ yoktur. a karsilik

gelmektedir.

“1”: %10

“27”: %20

“3”: %30

“4”: %40

“5”: %50

“6”: %60

“77: %70

“8”: %80

“9”: %90

“10”: %100 Basina gelme olasiligt %100 diir. e karsilik

gelmektedir.
iii) “10 yasindan once boyle bir olay basiniza gelseydi hatirlanma olasihig1 ne
olurdu?” sorusu icin:

“0”: %0 Hatirlanma olasilig1 %0 dir. a karsilik

gelmektedir.

“1”: %10

“27”: %20

“3”: %30

“4”: %40

“5”: %50

“6”: %60

“77: %70

“8”: %80

“9”: %90

“10”: %100 Hatirlanma olasiligi %100 diir. e karsiltk

gelmektedir.
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SORULAR (TEST)
1. Hayvanat bahg¢esinde bir ziirafa gordiiniiz.
10 yasindan 6nce sizin basiniza geldi mi?
1 2 3 4 5 6 7 8
10 yasindan kii¢iik bir gocugun basina gelme olasilig1 nedir?
0 1 2 3 4 5 6 7 8 9 10
10 yasindan Once bdyle bir olay basiniza gelseydi hatirlanma olasiligi ne
olurdu?
0 1 2 3 4 5 6 7 8 9 10
Lunaparkta ¢arpisan arabalara bindiniz.
Bir yaz kampina katildiniz ve hasta oldunuz.
Ik defa harclik aldiniz.
Saginiza sakiz yapisti.
Duvara pastel boyalarla resim yaptiniz.
Birisinin kucaginda otururken araba siirdiiniiz.

Bir diigiine katildiniz.

e A L o o

Sinemada uyuyakaldiniz.

[y
<

. Eviniz soyuldu.

[y
[y

. Top oynarken bir pencere cami1 kirdiniz.

ek
N

. Yapmadiginiz bir seyin sugunu kendi lizerinize aldiniz.

[
w

. Ilkokulda okumay1 soktiigiiniiz i¢in kirmizi kurdela kazandimiz.

[y
N

. Manavda parasini 6demeden {iziim yediniz.

[
9]

. Itfaiyeyi gereksiz yere aradiginiz icin bagimz derde girdi.

[
(=)

. Bir kopek tarafindan kovalandiniz.

S
2

. Annenize pasta pisirmesinde yardim ettiniz.

[
oo

. Glines tutulmasina sahit oldunuz.

[y
\o

. Anne babaniz i¢in bir yemek pisirdiniz.

[
<>

. Bir agacta mahsur kaldiniz ve inmek i¢in yardim almaniz gerekti.

[
o

. Parkta meshur bir futbolcudan imza aldiniz.

N
N

. Gece geg vakitte hastaneye gitmek zorunda kaldiniz.

N
)

. Ayaginiza bir cam pargasi saplandi.
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24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
3s.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45

Komsulariniza bir esek sakasi yaptiniz.

Bisikletten diisiip burnunuzu kanattiniz.

O kadar ¢ok giildiiniiz ki, neredeyse boguluyordunuz (katiliyordunuz).
Parmaginiza bir ¢ekigle vurdunuz.

Bir aligveris merkezinde bir saati askin bir siire kayboldunuz.
Bir otoparkta 100 bin lira buldunuz.

Ocakta elinizi yaktiniz.

Bir yabancidan bozuk para istediniz.

Ucgabildiginizi hayal ettiniz.

Bir lunaparkta oyuncak hayvan kazandiniz.

Biiyiiylince astronot olmak istediniz.

Meshur bir televizyon karakteriyle bir otelde el sikistiniz.
Biitiin gece ayakta kaldiniz.

Kafanizi ¢arpip yaptiginiz isi birakmak zorunda kaldiniz.

Ev hayvaniniz evden kagcti.

Kiigiik bir araba kazas1 gegirdiniz.

Bir deprem hissettiniz.

Gece evden kagarken yakalandiniz.

Insan iistii giigleriniz olduguna inandiniz.

Stadyumda bir 1. Lig futbol mag1 izlediniz.

Okul kafeteryasinda yediklerinizden zehirlendiniz.

. Bir dogumgiinii partisinde bir icecek doktiiniiz.
46.
47.
48.
49.
50.
51.
52.
53.
54.

Bir cankurtaran tarafindan denizden ¢ikarildiniz.

Okulda yaramazlik yaptiniz ve aileniz miidiirle konugsmak zorunda kaldi.

Kardesinizin yiiziine vurdunuz.
Smif arkadasinizin kalemini begenip izinsiz aldiniz.
Annenizin yaptig1 pastay1 misafirler gelmeden yediniz.
Korku filmi seyredip gece karanlikta kalmaktan korktunuz.
Babanizin clizdanindan habersiz para aldiniz.
Babanizin hesabina yazdirip bakkaldan veresiye aligveris yaptiniz.

Yazin arkadaslariizla kamp atesi yaktiniz.
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5S.
56.
57.
58.
59.

60

68

Arkadasimizi 6gretmene sikayet ettiniz.

Yaramazlik yaptiginiz i¢in anneniz (ya da babaniz) kulaginiz1 ¢ekti.
Ailecek arabayla Akdeniz sahillerine gittiniz.

Evdeki ¢igeklerin yapraklarini kopardiniz.

Evde top oynadiginiz i¢in komsudan sikayet geldi.

. Bahgede dort yaprakli yonca aradiniz.
61.
62.
63.
64.
65.
66.
67.

Tanimadiginiz birisinin bahgesinden meyve kopardiniz.
Merdivenlerden diisiip bacaginizi morartiniz.

Okul bahgesinde arkadasinizi kovalarken diistiiniiz.
Sahilden denizkabugu topladiniz.

Kiraz yerken ¢ekirdegini yuttunuz.

Sehirlerarasi bir yolculuk yaparken arabaniz bozuldu.

Bir ses kayd1 yaptiniz.

. Paraniz1 kaybedip agladiniz.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

Pantolonunuzun arkasi yirtildig1 i¢in ¢ok utandiniz.
Uzerinize sicak ¢ay dokiip yandiniz.

Radyoyu kurcalarken bozdunuz.

Birbirinin esi olmayan farkli renk ¢oraplar giyip okula gittiniz.
Evinizde beslemek i¢in civciv aldiniz.

Saginizla solunuzu karistirirdiniz.

Beslenme ¢antanizi evde unutup ag¢ kaldiniz.

Karl1 bir giinde yolda kayip diistiiniiz.

Glineste fazla kaliginiz i¢in baginiza giines gecti.

Bir yerde kilitli kalip ¢ikamadiniz.

Sinifca bir cocuk oyununa gittiniz.

Salincaktan diislip yaralandiniz.

Pantolonunuzun pagalarini gamur yaptiniz.

Evde yalnizken dis kapiy1 agik biraktiniz.

Bigakla elinizi kestiniz.

Evde bir esyay1 kirip sugu kardesinizin iistiine attiniz.

Bir bocek 6ldiiriip sonradan pismanlik duydunuz.
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86.

87

88.
89.
90.
91.
92.
93.
94.

9s.
96.

97.

98.

99
10
10
10

Bir elektronik esyay1 bozup babanizdan sakladiniz.

. Makasla sac¢inizi kestiniz.

Sabah kalktiginizda yataga ¢is yaptiginizi gordiiniiz.

Birisi i¢in yapilan dogumgiinii pastasini parmaklayip, bozdunuz.

Kisik ateste pismesi gereken bir yemegin altin1 agip yaktiniz.

Cok sicak bir yemegi sogumadan yiyip agzinizi yaktiniz.

Haslanmuis, sicak bir yumurtay1 alip elinizi yaktiniz.

Babanizin eve getirdigi is ile ilgili bir evraki renkli kalemlerle boyadiniz.
Utii masasinin metal yerinde duran iitiiyii gamasirin iistiine koyup, ¢amasiri
yaktiniz.

Tiil perdeyi hizla asilip kornejiyle birlikte yere diisiirdiiniiz.

Annenize limon sikmasinda yardim etmek isterken sikilmis biitiin limonu
doktiiniiz.
Tavada kizaran baliklara bakmak isterken, tavanin sapindan tutup, biitiin

baliklar1 yere doktiiniiz.

Bir kediyi sevmek isterken kuyrugunu cektiginiz i¢in kedi tarafindan
tirmalandiniz.

. Lavaboda elinizi yikamak isterken biitiin iistiiniizii 1slattiniz.

0. Babaniz arkadaslariyla raki icerken, rakiy1 su zannedip igtiniz.

1. Burun deliginize leblebi sokup ¢ikaramadiniz.

2. Ev 6devinizi yapmadiginiz i¢in 6gretmeniniz tarafindan cezalandirildiniz.

103. Balkondan oyuncaklarinizi asagiya attiniz.

10
10

4. Hasta numarasi yapip okula gitmek istemediniz.

5. Beden dersi i¢in hazirladiginiz esofmanlar1 evde unuttunuz.

106. Odev yapmamak i¢in bahaneler uydurdunuz.

107. Yukari ¢ikan yiirliyen merdivenlerden asagiya inmeye ¢alistiniz.

108. igne yapacagim diisiindiigiiniiz i¢in doktora gitmek istemediniz.

109. laglar1 seker zannedip yediniz.

110. Portakali ¢ekirdegiyle yediginiz igin iginizden portakal agaci g¢ikacagini

11

zannetiniz.

1. Biitiin biberleri ac1 zannedip hig¢ biber yemediniz.
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112. Basiniza naylon torba ge¢irip nefessiz kaldiniz.

113. Kardesiniz hastalandig1 i¢in telaglanip agladiniz.

114. Uyuyan kardesinizi diirtiip onu uyandirdiniz.

115. Ayakkab1 boyasiyla ayakkabilarinizi boyamaya calisirken tistiiniizii basinizi
boyadiniz.

116. Gece kabus gorerek uyanip annenizin babanizin odasina gittiniz.

117. Yolda yiiriirken bilerek su birinkitilerine bastiniz.

118. Oyuncak arabanizin tekerlegini kirdiniz.

119. Seker kabindaki sekerle tuz kabindaki tuzu karistirdiniz.

120. Seker d6l¢egini ¢aya batirip 1slattiniz.

121. Bardaklar1 birbirine vurup kirdiniz.

122. Dolaplarin i¢ine girip saklandiniz.

123. Arkadasinizin sandalyesini ¢ekip diismesine sebep oldunuz.

124. Markette anneniz ya da babaniz istediginiz seyi almadigi i¢in huysuzluk
yaptiniz.

125. Yolda karsidan karsiya gegerken annenizin elini birakip kosmaya
basladiniz.

126. Sisirilmis bir balona toplu igne batirip patlattiniz.

127. Oyuncaklarinizla konusurdunuz.

128. Duvardaki bir ¢ergeveyi uzanip diisiirdiiniiz.

129. Bir sokak kedisi beslediniz.

130. Hayvanat bahgesinde bir maymuna c¢ekirdek verdiniz.

131. Riiyanizda lunaparkta bir donme dolaba bindiniz.

132. Evde kovalamaca oynarken bir esya kirdiniz.

133. Babanizin verdigi harclikla arkadaslariniza da yiyecek aldiniz.

134. Bir masal okuyup yattiginizda riiyanizda o masalla ilgili birseyler gordiiniiz.

135. Lunaparkta bir oyuncaga korkugunuz i¢in son anda binmekten vazgegctiniz.

136. Oyuncak ayinizin tiiylerini yoldunuz.

137. Okulda ezberlediginiz siiri okurken yarisini unuttunuz.

138. Evdeki duvarlara kalemle resim yaptiniz.

139. Suluboya yaparken ellerinizi ve iistiiniizii boyadiniz.
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140. Kayafetinizi ¢ikarirken acamayinca diigmelerini kopardiniz.

141. Puzzle’in parcalarini kaybettiniz.

142. Tenefiiste oynarken arkadasiniz: itip diisiirdiiniiz.

143. Parkta oynarken kuglarin yanina gidip onlar1 kagirdiniz.

144. Kardesinize vurdugunuz i¢in babanizdan azar isittiniz.

145. 11k defa ucurtma ugurdunuz.

146. Okulda arkadasinizin sagina sakiz yapistirdiniz.

147. Gizli gizli sigara ictiniz.

148. Parkta oynarken toprak yediniz.

149. Arkadasiniza bilerek su yerine i¢ki verdiniz.

150. Misafirlikte kirdiginiz esyayi sakladiniz.

151. Balkondan asagiya insanlarin kafasina tiikiiriip kactiniz.

152. Prize parmaginizi sokmaya ¢alistiniz.

153. Kardesiniz uyurken onun yiiziinii boyadiniz.

154. Annenizin sakladig1 ¢ikolatalar1 arayip, bulup hepsini yediniz.

155. Sevdiginiz birseyi baskasi i¢in de ayirdiniz.

156. Misafirlige gittiniz evde ikramlar1 toptan tiikettiginiz i¢in anneniz
tarafindan azarlandiniz.

157. Odada yalnizken yeni dogmus bir bebegi hirpaladiniz.

158. Bir yere gitmek i¢in evden ¢iktiniz ve kayboldunuz.

159. Kapiy1 carpip kapr camini kirdiniz.

160. Kazaginiz1 ¢ikarirken boynunuza takildigi i¢cin bogulacaginizi zannettiniz.

161. Denizde arkadaginizla sakalasirken bogulma tehlikesi gegirdiniz.

162. Balik yerken kil¢igin1 yuttunuz.

163. Yolda yiiriirken karincalar1 ezdiginizi farkettiniz.
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APPENDIX D: LIFE EVENT INVENTORY FOR
EXPERIMENT 2

. Annenize pasta pisirmesinde yardim ettiniz.

. Bahcgede dort yaprakli yonca aradiniz.

. Evde yalnizken dis kapiy1 agik biraktiniz.

. Seker kabindaki sekerle tuz kabindaki tuzu karistirdiniz.

. Duvardaki bir gerceveyi uzanip diisiirdiiniiz.

. Kryafetinizi ¢ikarirken acamayinca diigmelerini kopardiniz.

. Kazagimizi ¢ikarirken boynunuza takildigi i¢in bogulacaginizi zannettiniz.
. Yapmadiginiz bir seyin sugunu kendi lizerinize aldiniz.

. Parmaginiza bir ¢ekicle vurdunuz.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Radyoyu kurcalarken bozdunuz.

Bir elektronik esyay1 bozup babanizdan sakladiniz.

Balkondan asagiya insanlarin kafasina tiikiiriip kagtiniz.

Sevdiginiz birseyi baskasi i¢in de ayirdiniz.

O kadar ¢ok giildiiniiz ki, neredeyse boguluyordunuz (katiliyordunuz).
Evdeki ¢igeklerin yapraklarini kopardiniz.

Bir bocek oldiirtip sonradan pismanlik duydunuz.

Balkondan oyuncaklarinizi agsagiya attiniz.

Yolda karsidan karstya gecerken annenizin elini birakip kosmaya basladiniz.
Sag¢iniza sakiz yapisti.

Ayaginiza bir cam pargasi saplandi.

Sinif¢a bir ¢cocuk oyununa gittiniz.

Evde bir esyay1 kirip sucu kardesinizin iistiine attiniz.

Kardesiniz hastalandigi i¢in telaslanip agladiniz.

Okulda ezberlediginiz siiri okurken yarisini unuttunuz.

Tiil perdeyi hizla asilip kornejiyle birlikte yere diisiirdiiniiz.

Pantolonunuzun arkasi yirtildigi i¢in ¢ok utandiniz.
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27. Lavaboda elinizi yikamak isterken biitiin {istliniizii 1slattiniz. OR

28. Sinemada uyuya kaldiniz.

29. Bir otoparkta 100 bin lira buldunuz.

30. Smif arkadasinizin kalemini begenip izinsiz aldiniz.

31. Kisik ateste pismesi gereken bir yemegin altini agip yaktiniz.

32. Portakali ¢ekirdegiyle yediginiz i¢in ic¢inizden portakal agaci ¢ikacagini
zannetiniz.

33. Ocakta elinizi yaktiniz.

34. Kafanizi ¢arpip yaptiginiz isi birakmak zorunda kaldiniz.

35. Beslenme cantanizi evde unutup a¢ kaldiniz.

36. Ayakkab1 boyasiyla ayakkabilarinizi boyamaya galisirken iistiiniizii basinizi
boyadiniz.

37. Bardaklari birbirine vurup kirdiniz.

38. Riiyanizda lunaparkta bir donme dolaba bindiniz.

39. Puzzle’in parcalarini kaybettiniz.

40. Bir agagta mahsur kaldiniz ve inmek i¢in yardim almaniz gerekti.

41. Bir ses kaydi yaptiniz.

42. Bir yerde kilitli kalip ¢ikamadiniz.

43. Arkadasinizin sandalyesini ¢ekip diigmesine sebep oldunuz.

44. Prize parmaginizi sokmaya calistiniz.

45. Bir yere gitmek i¢in evden ¢iktiniz ve kayboldunuz.

46. Annenizin yaptig1 pastay1 misafirler gelmeden yediniz.

47. Glineste fazla kaldiginiz i¢in basiniza gilines gegti.

48. Haglanmus, sicak bir yumurtay alip elinizi yaktiniz.

49. Oyuncak arabanizin tekerlegini kirdiniz.

50. Bir masal okuyup yattiginizda riiyanizda o masalla ilgili birseyler gordiiniiz.
51. Tenefiiste oynarken arkadasinizi itip diistirdiiniiz.

52. Gece geg vakitte hastaneye gitmek zorunda kaldiniz.

53. Evde top oynadiginiz i¢in komsudan sikayet geldi.

54. Salincaktan diisiip yaralandiniz.

55. Ev 6devinizi yapmadiginiz i¢in §gretmeniniz tarafindan cezalandirildiniz.
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56.
57.
58.
59.
60.
61.
62.
63.
64.

65

Lunaparkta bir oyuncaga korkugunuz i¢in son anda binmekten vazgegtiniz.
Evdeki duvarlara kalemle resim yaptiniz.

Annenizin sakladig ¢ikolatalari arayip, bulup hepsini yediniz.

Biitiin biberleri ac1 zannedip hi¢ biber yemediniz.

Makasla sacinizi kestiniz.

Parkta oynarken kuslarin yanina gidip onlar1 kagirdiniz.

Manavda parasint 6demeden iiziim yediniz.

Bir dogumgiinii partisinde bir igecek doktiiniiz.

Birbirinin esi olmayan farkli renk goraplar giyip okula gittiniz.

. Yukar ¢ikan yiiriiyen merdivenlerden asagiya inmeye calistiniz.

66.

Oyuncak ayinizin tiiylerini yoldunuz.
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[37241658]

APPENDIX E: ANAGRAMS USED BEFORE THE LEI

word anagram frequency
karismak srkiamak [3724165 8] 195
evlenmek nleeemvk [3724165 8] 193
yiiziinden nzyiiediin [3724165 8] 192
bozulmak 1zbuamok [3724165 8] 136
uygulama lguumaya [37241658] |18l
goriismek srgiilemdk [3724165 8] 130
yaklagik akylisak [37241658] 180
tiiketici tkteciiii [3724165 8] 179
ugrasmak sruaamgk [3724165 8] 172
sicaklik kcsailik [3724165 8] 171
kapanmak npkaamak [37241658] |165
ogretmen troeemgn [3724165 8] 311
giizellik lzgeiliik [3724165 8] 161
bilimsel mlbiesil [3724165 8] 154
standart dasnratt [3724165 8] 153
hastalik ashtilak [37241658] 418
insanlik nsiallnk [3724165 8] 119
kurulmak Irkuamuk [3724165 8] 374
davranis avdrinas [3724 165 8] 365
hakkinda ikhkdnaa [3724165 8] 360
ekonomik ooenimkk [3724165 8] 342
kullanim alklimum [3724165 8] 318
beklenti ekbltnei [3724165 8] 105
ortalama Itoamara [3724 165 8] 135
yalnizca ilynczaa [37241658] 278
itibaren aiibertn [3724165 8] 129
temizlik zmtiilek [3724165 8] 120
belediye dlbeyiee [3724165 8] 247
kesilmek Iskiemek [3724165 8] 243
elestiri teesrili [3724165 8] 112
yonetici tnyecidi [3724165 8] 237
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frequency

word anagram
basarili rsbalia1 [37241658] 232
dogrultu ugdrtlon [37241658] 111
politika tlpikioa [3724165 8] 221
karanlik nrkailak [3724165 8] 213
gazeteci tzgeceai [3724165 8] 208
miicadele demaleiie [3724165 8] 204
ozgiirliik rgdiiiilzk [3724165 8] 202
saglikli 1gsllkar [37241658] 198
cocukluk kecuulok [3724165 8] 133
aciklama liakmaca [3724165 8] 132
kirilmak Irkiamik [3724165 8] 145
yitirmek rtyiemik [37241658] 131
korunmak nrkuamok [3724165 §] 144
herhalde arhhdlee [3724 165 §] 142
bakilmak Ikbiamak [3724165 8] 141
otomatik aoomittk [3724165 8] 141
cogunluk ngeuulok [3724165 8] 138
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APPENDIX F: FOLLOW-UP STUDY (EXPERIMENT 1)

Yasiiz:

Cinsiyetiniz:

ACIKLAMALAR
Asagidaki ciimlelerde, bir kelimenin harflerinin sirasinin degistirilmesiyle
olusturulmus bir harf dizisi (anagram) goreceksiniz. Bu anagrami yaninda
verilen kurala gore ¢6ziiniiz.
Bu anagramin ¢éziimii i¢in verilen kural [2 3 1 5 7 4 6 8] ise verilen anagramin
2inci harfi ¢oziimiin linci harfi; anagramin 3iincii harfi ¢6zlimiin 2inci harfi;
anagramin linci harfi ¢6zlimiin 3iincii harfi; anagramin Sinci harfi ¢6ziimiin
4iincii harfi; anagramin 7inci harfi ¢oztimiin Sinci harfi; anagramin 4iincii harfi
¢Oziimiin 61nc1 harfi; anagramin 61nc1 harfi ¢oziimiin 7inci harfi; anagramin 8inci
harfi ¢6zlimiin 8inci harfi olacaktir.
Ornek: [tisyaosn] [23 157 4 6 8] =istasyon

Bu anagrami ¢ozlip anlamli bir kelime sekline getirince, ¢Oziimleri ve
¢Ozdiigilinliz anagrami ne kadar zor buldugunuzu (anagram zorluk derecesi) her
climlenin altinda verilmis yerlere yaziniz.
Anagram zorluk derecesi i¢in cevabinizi asagidaki cevap segeneklerinden birini
isaretleyerek belirtiniz:

“1” = Cok Kolay

“10” = Cok Zor

“2 ile 9 arasindaki degerler” Anagram zorluk derecesi artikga

biiytik bir say1 degeri kullaniniz.
Anagrami ¢Oziip zorluk derecesini de belirledikten sonra, climlenin belirttigi

olaym 10 yasindan once sizin basimmiza gelip gelmedigini asagidaki cevap

seceneklerinden birini igaretleyerek belirtiniz:

96



“1” 10 yasimdan once kesinlikle basima gelmedi. ye
karsilik gelmektedir.

“8” 10 yasimdan once kesinlikle basima geldi.  ye karsilik
gelmektedir.

“2 ile 7 arasindaki degerler” Basiniza gelip gelmediginden kesin

emin olmadigmiz olaylar i¢in bu degerleri kullanimiz. Olaymn basiniza

geldiginden ne kadar eminseniz o kadar biiyiik bir say1 isaretleyiniz.

[u—

. [ndamiasay] yonlendirildiniz. [231574698]
2. [kmaeal] okudunuz. [231564]

3. [skaaayba] gittiniz. [23157468]

4. [Gi6remkc] gordiiniiz. [2315746]

5. Bir [rkugbaa] incelediniz. [2315746]

6. [keedierk] yediniz. [23157468]

7. [eamylait] oldunuz. [23157468]

8. Arkadasinizla [lanmaas] yaptiniz. [2315746]
9. Bir [sgortie] yaptiniz. [2315746]

10. [zyaglai] gittiniz. [2315746]

11. [vnesriem] katladiniz. [23157468]

12. [onbyada] diiptiiniiz. [3 724 1 6 5]

13. [r6gmeetin] Optiiniiz. [231574698]

14. [nmaldion] ¢aldiniz. [23157468]

15. [Ipantuouz] kaybettiniz. [231574698]

16. Hayvanat bahgesinde bir [rziiaaf] gordiiniiz. [231564]

17. Lunaparkta [r¢agpain] arabalara bindiniz. [23157468]

18. Bir yaz [mkanpai] katildiniz ve hasta oldunuz. [2315746]
19. 11k defa [rhaickl] aldimiz. [2315746]

20. Saciniza [ksazi] yapisti. [23154]

21. Duvara [spalte] boyalarla resim yaptiniz. [231564]

22. Birisinin kucaginda [uotrrkune] araba stirdiiniiz. [231574698]
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23.
24.
25.
26.
27.
28.
29.
30.
31.

32

Bir [gdiielin] katildiniz. [231564]

[Nsiaedma] uyuya kaldiniz. [23157468]

Eviniz [ysoduul]. [2315746]

Top oynarken bir [npercee] cami kirdiniz. [2315746]

Yapmadiginiz bir seyin [¢suuun] kendi iizerinize aldiniz. [231564]
[lkokulda okumayi soktiigiiniiz i¢in kirmiz1 [rkuldee] kazandiniz. [2315746]
[Nmadaav] parasin1 6demeden iiziim yediniz. [2315746]

Itfaiyeyi gereksiz yere [aargdinnz] igin basimz derde girdi. [231574698 10]
Bir kopek tarafindan [vkoaanlidnzi]. [231574698 10 12 11]

. Annenizin pasta pisirmesine [ryamdi] ettiniz. [231564]
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

Giines [ttumualisan] sahit oldunuz. [231574698 11 10]

Anne babaniz i¢in bir yemek [spidiirinz]. [231574698 10]

Bir agagta [hmarsu]kaldiniz ve inmek i¢in yardim almaniz gerekti. [231564]
Parkta meshur bir futbolcudan [zima] aldiniz. [2314]

Gece geg vakitte [shanteaey] gitmek zorunda kaldiniz. [231574698]
Ayaginiza bir cam [rpas¢ia] saplandi. [2315746]

Komsulariniza bir [eesk] sakas1 yaptiniz. [2314]

Bisikletten diisiip burnunuzu [nkataitinz]. [231574698 10]

O kadar ¢ok [lgiindiitiz] ki, neredeyse katiliyordunuz. [23157468]
Parmaginiza bir [keelieg] vurdunuz. [2315746]

Bir [1alesvrsi] merkezinde bir saati agkin bir siire kayboldunuz. [231574698]
Bir otoparkta [zciiand] buldunuz. [231564]

Ocakta elinizi [kyantuz]. [23157468]

Bir yabancidan [zboku] para istediniz. [23154]

Ugabildiginizi [yhala] ettiniz. [23154]

Lunaparkta [uoyankc] hayvan kazandiniz. [2315746]

Biiyiiniince [tasnroot] olmak istediniz. [23157468]

Meshur bir televizyon karakteriyle bir [eotdel] el sikistiniz. [231564]
Biitiin bir gece [uuydmiainz]. [231574698 10]

[fkaiazni] ¢arpip yaptiginiz isi birakmak zorunda kaldiniz. [23157468]
Ev hayvaniniz [devne] kacti. [23154]
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54.
55.
56.
57.
58.
59.
60.
61.
62.

Kiictik bir araba [zkaias] gecirdiniz. [231564]

Bir [pdemre] hissettiniz. [231564]

Gece evden [¢kakaern] yakalandiniz. [23157468]

Insan iistii [¢giirlieinz] olduguna inandmiz. 231574698 10]

Stadyumda bir 1. Lig [tfulbo] mac1 izlediniz. [231564]

Okulda [fkaeertayad] yediklerinizden zehirlendiniz. [231574698 11 10]
Bir dogumgiinii partisinde bir icecek [kdontiiiiz]. [23157468]

Bir [ncarkturana] tarafindan denizden ¢ikarildiniz. [231574698 11 10]

Okulda [ryaaazmilk] yaptiniz ve aileniz miidiirle konusmak zorunda kald.

[231574698 10]

63.

[Rkasdieinzni] yiiziine vurdunuz. [231574698 10 12 11]
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APPENDIX G: FOLLOW-UP STUDY (EXPERIMENT 2)

Yasimiz:
Cinsiyetiniz:

ACIKLAMALAR

1. Asagidaki ciimlelerde, bir kelimenin harflerinin sirasinin degistirilmesiyle
olusturulmus bir harf dizisi (anagram) goreceksiniz. Bu anagrami yaninda
verilen kurala gore ¢oziiniiz.

2. Buanagramin ¢6ziimii i¢in verilen kural [3 724 1 6 5 8] ise verilen
anagramin 3iincii harfi ¢6ziimiin linci harfi; anagramin 7inci harfi ¢éziimiin
2inci harfi; anagramin 2inci harfi ¢6ziimiin 3iincii harfi; anagramin 4iincii
harfi ¢6ziimiin 4iincii harfi; anagramin linci harfi ¢6zlimiin Sinci harfi;
anagramin 61nc1 harfi ¢6zliimiin 61nc1 harfi; anagramin Sinci harfi ¢éztimiin
7inci harfi; anagramin 8inci harfi ¢6ziimiin 8inci harfi olacaktir.

Ornek: stiaoysn [372 4 16 5 8] = istasyon

3. Bu anagrami ¢oziip anlamli bir kelime sekline getirince, ¢oziimii anketle
birlikte size verilen cevap kagidinda “COZUM?” siitununa yaziniz.

4. Cozdiigiiniiz anagrami ne kadar zor buldugunuzu (anagram zorluk derecesi)
cevap kagidindaki 10 dereceli oOlgekteki uygun secenegi isaretleyerek
(yuvarlak i¢ine alarak) belirtiniz.

1= Cok Kolay
10 = Cok Zor

“2 ile 9 arasindaki degerler” Anagram zorluk derecesi artikca

bliyiik bir say1 degeri kullaniniz.
5. Anagramm c¢oziip zorluk derecesini de belirledikten sonra, ciimlenin

belirttigi olaymn 10 yasindan once sizin basimza gelip gelmedigini cevap
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“1”

10 yasimdan once kesinlikle basima gelmedi. ye karsilik
gelmektedir.

“8” 10 yasimdan Once kesinlikle basima geldi.  ye karsilik
gelmektedir.

“2 ile 7 arasindaki degerler” Basmiza gelip gelmediginden kesin
emin olmadiginiz olaylar i¢in bu degerleri kullaniniz. Olaym basiniza
geldiginden ne kadar eminseniz o kadar biiyiik bir sayi isaretleyiniz.

6. Cevap kagidinda yaptiginiz isaretlemeleri kaydirmadiginizdan emin olunuz.
Katiliminiz i¢in simdiden tesekkiir ederim.
1. [sndiamaay] yonlendirildiniz. [3724 16 59 §]
2. [aamkel] okudunuz. [324 1 6 5]
3. [bskayaaa] gittiniz. [3724 165 8]
4. [cidmker] gordiinliz. [3724165]
5. Bir [arkbagu] incelediniz. [3724 16 5]
6. [rkciedek] yediniz. [3724 165 §]
7. [iealaymt] oldunuz. [3724 165 §]
8. Arkadasinizla [slaaamn] yaptiniz. [3724 16 5]
9. Bir [esgtird] yaptiniz. [3724 1 6 5]
10. [1zylaga] gittiniz. [372416 5]
11. [evnrisem] katladiniz. [3724 165 §]
12. [onbyada] diistiintiz. [3 724 1 6 5]
13. [tréeem@in] Optiintiz. [3724 1659 §]
14. [onmdilan] ¢aldimz. [3724 165 §]
15. [olptunauz] kaybettiniz. [3 72416 59 §]
16. Annenize pasta [rspiemiisned] yardim ettiniz. [3724 16598 1012 11]
17. Bahgede dort [apyrlkai] yonca aradiniz. [3724 165 8]
18. Evde [1lynkzane] dis kapiy1 acik biraktiniz. [3724 1659 §]
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19. Seker kabindaki sekerle tuz kabindaki tuzu [srkutadrizin]. [372416598 10
1312 11]

20. Duvardaki bir [er¢ceveiy] uzanip diislirdiintiz. [37241659 §]

21. Kiyafetinizi ¢ikarirken agamayinca [egdmeliiirin] kopardiniz. [37241659
811 10]

22. Kazagmiz ¢ikarirken [uybnunoaz] takildigi i¢in bogulacaginizi zannettiniz.
[372416598]

23. Yapmadiginiz bir seyin [uusgun] kendi lizerinize aldiniz. [324 16 5]

24. Parmaginiza bir [¢ke¢iele] vurdunuz. [3724 16 5]

25. Radyoyu [arkcalukrne] bozdunuz. [372416598 11 10]

26. Bir [teekorlink] esyay1 bozup babanizdan sakladiniz. [37241659810]
27. Balkondan asagiya insanlarin [sfkaniaa] tiikiiriip kagtiniz. [3724 16 5 §]
28. Sevdiginiz birseyi [asbkisa] i¢in de ayirdiniz. [3724 16 5]

29. O kadar ¢ok [tilgdiiniiz] ki, neredeyse boguluyordunuz (katiliyordunuz). [3 7
241658]

30. Evdeki ¢igceklerin [apyrlkarann] kopardiniz. [372416598 1012 11]

31. Bir bocek o6ldiirlip sonradan [aspmlniki] duydunuz. [3724 1659 §]

32. [olbkdnana] oyuncaklarinizi asagiya attimiz. [37241659 §]

33. Yolda karsidan karsiya gegerken annenizin elini birakip [askmayo] basladiniz.
[3724165]

34. Saginiza [1askz] yapisti. [324 1 5]

35. Ayaginiza bir cam [arpgisa] saplandi. [3724165]

36. Sinifca bir cocuk [uuonany] gittiniz. [3724 16 5]

37. Evde bir esyay1 kirip sucu [erkdisainzni] tistiine attiniz. [372416598 10
12 11]

38. Kardesiniz [ashtaladnug] icin telaslanip agladiniz. [3724 165981012 11]
39. Okulda ezberlediginiz siiri okurken [srymiai] unuttunuz. [3724165 §]

40. Til perdeyi hizla asilip [erknijolye] birlikte yere diisiirdiintiz. [37241659
8 10]

41. Pantolonunuzun arkasi [1rytdligi] i¢in ¢ok utandimiz. [37241659 8 10]
42. Lavaboda elinizi yikamak [rtieeksn] biitiin iistiiniizii 1slattiniz. [3724 165 8]
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43. [mnsedaia] uyuya kaldiniz. [3724165 8]

44. Bir [aoopkrtat] 100 bin lira buldunuz. [37241659 §]

45. Smif [dkaasarniiniz] kalemini begenip izinsiz aldiniz. [372416598 10 13
12 11]

46. Kisik ateste [espmisi]| gereken bir yemegin altin1 agip yaktiniz. [3724 16 5]
47. Portakal [rk¢iedeigyel] yediginiz i¢in i¢inizden portakal agaci ¢ikacagini
zannetiniz. [372416598101211]

48. Ocakta [iienizl] yaktimz. [372416 5]

49. Kafanizi ¢arpip [1pytigainz] isi birakmak zorunda kaldiniz. [372416598
10]

50. Beslenme [ang¢tinaiz] evde unutup a¢ kaldimiz. [37241659 8]

51. Ayakkab1 boyasiyla ayakkabilarinizi boyamaya [sl¢iriackn] listliniizii baginizi
boyadimiz. [37241659810]

52. Bardaklar [irbbirien] vurup kirdimiz. [37241659 §]

53. Riiyanizda [pnlarautka] bir donme dolaba bindiniz. [37241659 8 10]

54. Puzzle’in [arpgalairin] kaybettiniz. [372416598 11 10]

55. Bir agacta [samhru] kaldiniz ve inmek i¢in yardim almaniz gerekti. [324 16
5]

56. Bir ses [daky1] yaptimiz. [3241 5]

57. Bir yerde [tlkiili] kalip ¢ikamadiniz. [3724 16 5]

58. Arkadasimizin [ansdylaseiin] ¢ekip diismesine sebep oldunuz. [37241659
81012 11]

59. Prize [arpmigainiz] sokmaya ¢alistimiz. [372416598 11 10]

60. Bir yere gitmek icin evden ¢iktiniz ve [oykbdlanuzu]. [372416598 11
10]

61. Annenizin yaptig1 [asptiya] misafirler gelmeden yediniz. [3724 16 5]

62. Giineste fazla [1lkdigainz] i¢in basiniza giines gegti. [37241659 8 10]

63. Haslanmuis, sicak bir [rmyuatuiy] alip elinizi yaktiniz. [3724 1659 §]

64. Oyuncak arabanizin [rkteeleigin] kirdiniz. [372416598 11 10]

65. Bir masal okuyup [1tytigainzad] riiyanizda o masalla ilgili birseyler gordiiniiz.

3724165981012 11]
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66. [fntesiieet] oynarken arkadasinizi itip diisiirdiiniiz. [3724 1659 8]

67. Gece geg vakitte [ashtenaey] gitmek zorunda kaldiniz. [3724 1659 8]

68. Evde top oynadiginiz i¢in [umksadon] sikayet geldi. [3724 165 §]

69. [nlsiacatkna] diislip yaralandimiz. [372416598 11 10]

70. Ev 6devinizi yapmadiginiz i¢in 6gretmeniniz [frtaniaadn] cezalandirildiniz.
[37241659810]

71. Lunaparkta bir oyuncaga [trkkguonuzu] i¢in son anda binmekten vazgectiniz.

37241659811 10]

72. Evdeki [rvdaaluar] kalemle resim yaptiniz. [37241659 §]

73. Annenizin sakladig [lkcotailaair] arayip, bulup hepsini yediniz. [3724165

981012 11]

74. Biitiin biberleri ac1 [enznidap] hi¢ biber yemediniz. [3724 165 §]

75. Makasla [n¢siziai] kestiniz. [3724 165 8]

76. Parkta oynarken [asklirun] yanina gidip onlar1 kacirdimiz. [3724 165 8]

77. Manavda parasini [eedmeddn] iiziim yediniz. [3724 165 8]

78. Bir [mgduiigoiin] partisinde bir i¢ecek doktiiniiz. [3724 1659 §]

79. Birbirinin esi olmayan farkli renk [prgaalor] giyip okula gittiniz. [372416

58]

80. Yukar1 ¢ikan [yryiineii] merdivenlerden asagiya inmeye ¢alistiniz. [3724 1

6 5]

81. Oyuncak [11anizyn] tiiylerini yoldunuz. [3724 165 §]
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APPENDIX H: MATERIAL FOR EXPERIMENT 3

&&&&&&&&&E&& &L

1. kalmak

&&&&&&E&E&E&&EE

Kafaniz1 ¢arpip yaptiginiz isi birakmak zorunda kaldiniz.

2. a¢ kalmak

Beslenme cantanizi evde unutup ag kaldiniz.

3. boyamak

Ayakkab1 boyasiyla ayakkabilarinizi boyamaya ¢alisirken iistiiniizii basinizi
boyadiniz

4. kirmak

Bardaklar1 birbirine vurup kirdiniz

5. binmek

Riiyanizda lunaparkta bir donme dolaba bindiniz.

6. kaybetmek

Puzzle'in pargalarini kaybettiniz.

7. gerekmek

Bir agacta mahsur kaldiniz ve inmek i¢in yardim almaniz gerekti.
8. yapmak

Bir ses kayd1 yaptiniz.

9. cikamamak

Bir yerde kilitli kalip ¢ikamadiniz.

10. sebep olmak

Arkadasinizin sandalyesini ¢ekip diismesine sebep oldunuz.
11. calismak

Prize parmaginizi sokmaya calistiniz.

12. kaybolmak

Bir yere gitmek i¢in evden ¢iktiniz ve kayboldunuz.
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13. yemek

Annenizin yaptig1 pastay1 misafirler gelmeden yediniz.

14. gegmek

Glineste fazla kaldiginiz i¢in basiniza gilines gegti.

15. kirmak

Oyuncak arabanizin tekerlegini kirdiniz.

16. gormek

Bir masal okuyup yattiginizda riiyanizda o masalla ilgili birgeyler gordiiniiz.
17. diistirmek

Tenefliste oynarken arkadasinizi itip diisiirdiiniiz.

18. gelmek

Evde top oynadiginiz i¢in komsudan sikayet geldi.

19. yaralanmak

Salincaktan diisiip yaralandiniz.

20. cezalandirilmak

Ev 6devinizi yapmadiginiz i¢in 6gretmeniniz tarafindan cezalandirildiniz.
21. vazgegmek

Lunaparkta bir oyuncaga korktugunuz i¢in son anda binmekten vazgectiniz.
22. resim yapmak

Evdeki duvarlara kalemle resim yaptiniz.

23. kesmek

Makasla sac¢inizi kestiniz.

24, kagirmak

Parkta oynarken kuslarin yanina gidip onlar1 kagirdiniz.

25. dokmek

Bir dogumgiinii partisinde bir igecek doktiiniiz.

26. gitmek

Birbirinin esi olmayan farkli renk ¢oraplar giyip okula gittiniz.

27. calismak

Yukari ¢ikan yiirliyen merdivenlerden asagiya inmeye ¢alistiniz.
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28. yolmak

Oyuncak ayinizin tiiylerini yoldunuz.

sk sk sk sk sk sk sie sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk st sie sk sk sk sk sk sk st skeoske sk sk sk sk st skeoske sk sk sk skeosie sk sk sk sk skt sk sk skeoskeoskeoskeskok skoskosk

1. igmek

Annenize pasta pisirmesinde yardim ettiniz.

2. okumak

Bahgede dort yaprakli yonca aradiniz.

3. yazmak

Evde yalnizken dis kapiy1 acik biraktiniz.

4. bakmak

Seker kabindaki sekerle tuz kabindaki tuzu karistirdiniz.
5. eklemek

Duvardaki bir ¢er¢eveyi uzanip diisiirdiiniiz.

6. gerekmek

Kazaginizi ¢ikarirken boynunuza takildig i¢in bogulacaginizi zannettiniz.
7. konusmak

Parmaginiza bir ¢ekigle vurdunuz.

8. sormak

Radyoyu kurcalarken bozdunuz.

9. anlatmak

Bir elektronik esyay1 bozup babanizdan sakladiniz.

10. oturmak

Balkondan asagiya insanlarin kafasina tiikiiriip kagtiniz.
11. getirmek

Sevdiginiz birseyi bagkasi i¢in de ayirdiniz.

12. tutmak

O kadar ¢ok giildiiniiz ki, neredeyse boguluyordunuz (katiliyordunuz).
13. verilmek

Evdeki cigeklerin yapraklarimi kopardiniz.
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14. tasimak

Bir bocek 6ldiiriip sonradan pismanlik duydunuz.

15. 6grenmek

Yolda karsidan karstya gecerken annenizin elini birakip kosmaya basladiniz.
16. inanmak

Sag¢iniza sakiz yapisti.

17. kazanmak

Ayaginiza bir cam pargasi saplandi.

18. artmak

Sinifca bir ¢ocuk oyununa gittiniz.

19. unutmak

Evde bir esyay1 kirip sucu kardesinizin {istline attiniz.

20. dinlemek

Kardesiniz hastalandigi i¢in telaslanip agladiniz.

21. hissetmek

Okulda ezberlediginiz siiri okurken yarisini unuttunuz.

22. izlemek

Tiil perdeyi hizla asilip kornejiyle birlikte yere diisiirdiiniiz.
23. korumak

Pantolonunuzun arkas1 yirtildig1 i¢in ¢ok utandiniz.

24. korkmak

Lavaboda elinizi yikamak isterken biitiin iistiiniizii 1slattiniz.
25.dolagmak

Sinemada uyuya kaldiniz.

26. ¢cevirmek

Bir otoparkta 100 bin lira buldunuz.

27. kurtulmak

Sinif arkadasinizin kalemini begenip izinsiz aldiniz.

28. davranmak

Ocakta elinizi yaktiniz.
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1. igmek

&&&&&&&&&&&&&&

Kafanizi garpip yaptiginiz isi birakmak zorunda kaldiniz.

2. okumak

Beslenme cantanizi evde unutup a¢ kaldiniz.

3. yazmak

Ayakkab1 boyasiyla ayakkabilarinizi boyamaya ¢alisirken iistiiniizii basinizi
boyadiniz.

4. bakmak

Bardaklar1 birbirine vurup kirdiniz.

5. eklemek

Riiyanizda lunaparkta bir donme dolaba bindiniz.

6. basarmak

Puzzle'in pargalarini kaybettiniz.

7. gotiirmek

Bir agacta mahsur kaldiniz ve inmek i¢in yardim almaniz gerekti.
8. yasamak

Bir ses kayd1 yaptiniz.

9. konugmak

Bir yerde kilitli kalip ¢gikamadiniz.

10. sormak

Arkadasinizin sandalyesini ¢ekip diismesine sebep oldunuz.
11. anlatmak

Prize parmaginizi sokmaya calistiniz.

12. oturmak

Bir yere gitmek icin evden ¢iktiniz ve kayboldunuz.

13. getirmek

Annenizin yaptig1 pastay1 misafirler gelmeden yediniz.

14. tutmak

Glineste fazla kaldiginiz i¢in basiniza gilines gecti.
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15. tasimak

Oyuncak arabanizin tekerlegini kirdiniz.

16. diisiinmek

Bir masal okuyup yattiginizda riiyanizda o masalla ilgili birgseyler gordiiniiz.
17. 6grenmek

Tenefliste oynarken arkadasinizi itip diisiirdiiniiz.

18. kazanmak

Evde top oynadiginiz i¢cin komsudan sikayet geldi.

19. artmak

Salincaktan diisiip yaralandiniz.

20. unutmak

Ev 6devinizi yapmadiginiz i¢in 6gretmeniniz tarafindan cezalandirildiniz.
21. dinlemek

Lunaparkta bir oyuncaga korktugunuz i¢in son anda binmekten vazgectiniz.
22. hissetmek

Evdeki duvarlara kalemle resim yaptiniz.

23. korkmak

Makasla sac¢inizi kestiniz.

24, cevirmek

Parkta oynarken kuslarin yanina gidip onlar1 kagirdiniz.

25. kurtulmak

Bir dogumgiinii partisinde bir icecek doktiiniiz.

26. davranmak

Birbirinin esi olmayan farkli renk ¢oraplar giyip okula gittiniz.

27. saymak

Yukari ¢ikan yiirliyen merdivenlerden asagiya inmeye ¢alistiniz.

28. uzanmak

Oyuncak ayimnizin tiiylerini yoldunuz.
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1. yardim etmek

Annenize pasta pisirmesinde yardim ettiniz.

2. aramak

Bahgede dort yaprakli yonca aradiniz.

3. birakmak

Evde yalnizken dis kapiy1 agik biraktiniz.

4. karigtirmak

Seker kabindaki sekerle tuz kabindaki tuzu karistirdiniz.
5. diistirmek

Duvardaki bir ¢er¢eveyi uzanip diisiirdiiniiz.

6. zannetmek

Kazaginizi ¢ikarirken boynunuza takildigi i¢cin bogulacaginizi zannettiniz.
7. vurmak

Parmaginiza bir ¢ekigle vurdunuz.

8. bozmak

Radyoyu kurcalarken bozdunuz.

9. saklamak

Bir elektronik esyay1 bozup babanizdan sakladiniz.

10. kagmak

Balkondan asagiya insanlarin kafasina tiikiiriip kagtiniz.
11. ayirmak

Sevdiginiz birseyi baskasi i¢in de ayirdiniz.

12. bogulmak

O kadar ¢ok giildiiniiz ki, neredeyse boguluyordunuz (katiliyordunuz).
13. koparmak

Evdeki ¢igeklerin yapraklarini1 kopardiniz.

14. duymak

Bir bocek dldiirtip sonradan pismanlik duydunuz.

15. baslamak

Yolda karsidan karstya gecerken annenizin elini birakip kosmaya basladiniz.
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16. yapismak

Saginiza sakiz yapisti.

17. saplanmak

Ayaginiza bir cam pargasi saplandi.

18. gitmek

Sinifca bir ¢ocuk oyununa gittiniz.

19. atmak

Evde bir esyay1 kirip sucu kardesinizin {istline attiniz.
20. aglamak

Kardesiniz hastalandigi i¢in telaslanip agladiniz.

21. unutmak

Okulda ezberlediginiz siiri okurken yarisini unuttunuz.
22. diisiirmek

Tiil perdeyi hizla asilip kornejiyle birlikte yere diisiirdiiniiz.
23. utanmak

Pantolonunuzun arkas1 yirtildig1 i¢in ¢ok utandiniz.
24. 1slatmak

Lavaboda elinizi yikamak isterken biitiin iistiiniizii 1slattiniz.
25. uyuyakalmak

Sinemada uyuya kaldiniz.

26. bulmak

Bir otoparkta 100 bin lira buldunuz.

27. almak

Sinif arkadasinizin kalemini begenip izinsiz aldiniz.
28. yakmak

Ocakta elinizi yaktiniz.
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APPENDIX I: THE ANSWER SHEET FOR THE
QUESTIONNAIRE OF DIFFICULTY LEVELS OF THE

ANAGRAMS

ANAGRAM ZORLUK DERECESI 10 YASINDAN ONCE BASINIZA GELDI Mi?
(=1} Dalr]w:h;do L=} L L1 [ e e . O 1L LI
FKolay Zor Zor GelMEd Celdl
c{jzﬂm 1 2 3 4 5 [ T 8 9 10 1 2 3 4 5 [ T 8
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22

Note: There are 81 questions in the first questionnaire and 63 questions in the

second questionnaire.
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APPENDIX J: THE COMPLETE ANOVA TABLE FOR
EXPERIMENT 1

Table A2
The Complete ANOVA Table for Experiment 1

Type 111

Sum of Mean Partial Eta Observed
Source Squares df Square F p  Squared Power(a)
presence of anagram 0.076 1 .076 326 570 .004 .087

*

presence of anagram 0331 1 331 1423 236 016 219

position of anagram

presence of anagram *

: 12.120 1 12.120  52.027 .000 372 1.000
counterbalancing group

presence of anagram *
position of anagram * 0.083 1 .083 356 553 .004 .091
counterbalancing group

Error(presence of anagram) 20.5 88 233

position of anagram 0.646 1 .646 570 452 .006 116

counterbalancing group 0.727 1 127 .641 425 .007 124
.. *

position of anagram 0924 1 924 859 357 010 150

counterbalancing group

Error 99.752 88 1.134

114



APPENDIX K: THE COMPLETE ANOVA TABLE FOR
EXPERIMENT 2

Table A3
The Complete ANOVA Table for Experiment 2
Type 111
Sum of Mean Partial Eta Observed
Source Squares df Square F p  Squared Power(a)
presence of anagram 1.487 1 1.487 6.311 .014 .067 .700
%
presence of anagram 0112 1 .12 474 493 005  .105
position of anagram
%
presence of anagram 2837 1 2837 12041 001  .120 929

counterbalancing group
presence of anagram *
position of anagram * 1.355 1 1.355 5.751  .019 .061 .660

counterbalancing group

Error(presence of anagram)  20.738 88 236

position of anagram 0.831 1 .831 402 528 .005 .096

counterbalancing group 3.378 1 3.378 1.635 204 .018 244
.. «

position of anagram 3756 1 3756 1817 181  .020 266

counterbalancing group

Error 181.860 88  2.067
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APPENDIX L: THE COMPLETE ANOVA TABLE FOR

Table A4

EXPERIMENT 3

The Complete ANOVA Table for Experiment 3

Source

Type 111
Sum of Mean
Squares df Square F

Partial Eta Observed
p  Squared Power(a)

matching of the prime

matching of the prime *
counterbalancing group

Error(prime)
counterbalancing group

Error

1.638 1 1.638 6.620

1.291 1 1.291 5.215

19.302 78 247
0.102 1 102 .053

150.669 78  1.932

.012 .078 719
.025 .063 .616
.819 .001 .056
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APPENDIX M: THE COMPLETE ANOVA TABLE FOR
EXPERIMENT 4

Table AS
The Complete ANOVA Table for Experiment 4
Type 111
Sum of Mean Partial Eta Observed
Source Squares df Square F p  Squared Power(a)
matching of the prime 376 1 376 1.207 275 .015 192
. -
matching of the prime 233 1 233 746 390 009 .137
counterbalancing group
Error(prime) 24320 78 312
counterbalancing group 1.502 1 1.502 912 343 012 156
Error 128.442 78  1.647
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