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ABSTRACT

THE EFFECTS OF PROPOSITIONAL VERSUS ANALOG CODING ON
FALSE RECOLLECTIONS: A STUDY ON PICTORIAL MEMORY OF
YOUNG ADULTS

ERTEKIN, Elif Sinem
ML.A. in Psychology

Supervisor: Assoc. Prof. Dr. Hande KAYNAK CELIK
February 2024, 97 pages

The current study aims to investigate the effects of encoding types on false
recollection performance concerning pictorial information within the context of false
memory literature. Dual code theory asserts that two distinct encoding types are
involved in memory processes. This theory suggests that one of the codes is analog
(imagery), specialized for nonverbal or nonlinguistic information, while the other code
is propositional, specialized for linguistic or verbal information. The interconnected
nature of these dual codes is highlighted in the encoding, storage, organization, and
retrieval of visual stimuli. Despite this interconnectedness of the propositional and
analog codes, psychology literature lacks extensive evidence demonstrating the
separate existence of propositional and analog codes in memory. To address this gap,
this study builds upon a previous study that successfully manipulated propositional
and analog codes. In addition to replicating the methods from the mentioned study,
nine new pictures were created, and ten pictures were used as studied pictures. Each
picture generated three sub-pictures, constituting the foil category (unstudied pictures)
based on the study. These sub-pictures included pictures with reversal, displacement,
and novelty changes. It was anticipated that these changes would lead to false
recollections based on the manipulation of propositional and analog codes. A total of
80 participants (42F, 38M) aged between 18 and 31 (M= 20.6, SD= 0.4) participated

in the current study. During the study session, participants were told to view original



pictures, randomly presented on a computer screen. Following a distractor task, a
recognition task was administered, and the original and foils were presented.
Participants were asked to decide whether each picture was an “old” or “new” picture.
Analyses were conducted on false alarm rates (old responses given to new pictures).
However, it was assumed that false recollection may occur and differ between these
sub-pictures contingent upon encoding types. The findings revealed that encoding
types did not significantly affect false recollection performance. Significant
differences were found between pictures in foil categories in terms of false
recollection. Considering the significant effect of foil category on false recollection
performance, it was found that old decisions given to displacement foil were as few as
those given to novelty foil. On the other hand, old decisions given to reversal foil were
at least as frequent as old decisions for original pictures. While the findings were
generally consistent with the literature, there were some inconsistent points. It was
concluded that there is a robust memory for visual details. However, it was found false
recollection differences in terms of change types. In reverse changes, there were more
false recollections than displacement and novelty foils. All results were interpreted in

the context of the manipulation methods and the characteristics of the pictures.

Keywords: Pictorial Memory, Propositional Code, Analog Code, False Recollection
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OZET

ONERMESEL VE ANALOG KODLAMANIN YANLIS ANIMSAMA
UZERINDEKI ETKIiLERi: GENC YETiSKiNLERIN RESiM BELLEGINE
DAIR BIiR CALISMA

ERTEKIN, Elif Sinem
Psikoloji Yiiksek Lisans Tezi

Danisman: Dog. Dr. Hande KAYNAK CELIK
Subat 2024, 97 sayfa

Mevcut arastirma, sahte bellek literatiirii baglaminda resimsel bilgi iizerinde
yanlis animsama performansmi etkileyen kodlama tiirlerinin etkilerini arastirmayi1
amaclamaktadir. Ikili kodlama kuramu, bellek siireclerinde iki farkli kodlama tiiriiniin
rol oynadigini 6ne siirmektedir. Bu kuram, bu kodlardan birinin (analog) sozel/dilsel
olmayan bilgi tiirii icin 6zellestigini, digerinin (6nermesel) ise s6zel/dilsel bilgi tiiri
icin Ozellestigini 6ne siirmektedir. Bu ikili kodlarin birbirine bagl dogasi, gorsel
uyaranlarm kodlanmasi, depolanmasi, diizenlenmesi ve geri getirilmesinde vurgulanir.
Onermesel ve analog kodlarin bu birbirine baglhiligina ragmen, psikoloji literatiirii,
onermesel ve analog kodlarin bellekte ayr1 varligimi gosteren kapsamli kanitlardan
yoksundur. Bu ¢alisma, bu boslugu gidermek i¢in 6nermesel ve analog kodlar1 basarili
bir sekilde degisimleyen bir calismaya dayanmaktadir. Bahsedilen g¢aligmadaki
yontemlerin tekrarlanmasina ek olarak, bu calismada dokuz yeni resim daha
olusturularak toplamda on resim, calisilmig resim olarak kullanilmistir. Calismaya
dayali olarak, hatirlama asamasinda her resmin ii¢ alt resminden olusturulan
calisilmamis resimler kategorisi kullanmilmistir. Bu alt resimler, ters ¢evirme, yer
degistirme ve yenilik degisimlerini icermektedir. Bu degisikliklerin onermesel ve
analog kodlarm degisimlenmesine dayali olarak yanlis animsamalara yol agacagi
Oongoriillmiistiir. Yaslar1 18 ile 31 arasinda olan 80 katilimci (42K, 38E), (M=20.6,

SD=0.4) bu calismaya katilmistir. Caligsma agamasi esnasinda, katilimcilara bilgisayar
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ekraninda rastgele sunulan orijinal resimlere dikkatli bir sekilde bakmalari
sOylenmigtir. Oyalama gorevinin ardindan, tanima gorevi olarak orijinal ve
calisilmamis resimler sunulmustur. Katilimcilardan, her resmin “eski” ya da “yeni” bir
resim olduguna karar vermeleri istenmistir. Analizler, yanlis alarm oranlar1 (yeni
resimlere verilen eski tepkileri) iizerinde yuriitiilmistiir. Ancak, yanlis animsamalarin
meydana gelebilecegi ve bu alt resimler arasinda kodlama tiiriine bagl olarak farklilik
gosterebilecegi varsayilmistir. Bulgular, kodlama tiirlerinin yanlis animsama
performansini anlamli olarak etkilemedigini ortaya koymustur. Ote yandan, yanlis
animsama performanst agisindan alt resimler arasmmda anlamli farkliliklar
bulunmustur. Alt resimlerin yanlig hatirlama performansi tizerindeki anlamli etkisi goz
online alindiginda, yer degistirme degisikligi yapilan alt resimlere verilen eski
kararlarinm, yenilik degisikligi yapilan alt resimlere verilenler kadar az oldugu
bulunmustur. Diger taraftan, ters ¢evirme degisikligi yapilan alt resimlere verilen eski
kararlarinim, orijinal resimler i¢in verilen eski kararlar kadar sik oldugu bulunmustur.
Bulgular genellikle literatiirle uyumludur, ancak bazi tutarsiz noktalar mevcuttur.
Literatiirle uyumlu sekilde, gorsel ayrintilar icin giliclii bir bellek oldugu sonucuna
ulagilmistir. Bununla birlikte, degisiklik tiirleri agisindan, alt resimlere gore yanlig
animsama performansinda farkliliklar bulunmustur. Ters ¢cevirme degisimi uygulanan
resimlerde, yer degistirme ve yenilik degisimlerinden daha fazla sahte animsama
kaydedilmistir. Tiim sonuclar, calismada kullanilan degisimleme yOntemleri ve

resimlerin 6zellikleri baglaminda yorumlanmustir.

Anahtar Kelimeler: Resim Bellegi, Onermesel Kodlama, Analog Kodlama, Yanlis

Animsama
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CHAPTER1I

INTRODUCTION

’

“You are what you remember.’

Umur TALASLI

We can define memory as the storage of mental representation of knowledge
about the world (Klatzky 1975: 1). This storage contains all the information we
accumulate throughout our lives, even though it does not have a physical, organic
location. The process of filling this storage begins in childhood and continues
throughout our entire lives. All our knowledge is stored in this area without any
capacity limits. Memory plays a critical role in our lives, as we constantly refer to this
resource. Therefore, memory is what defines who we are.

Memory is a field of study that has attracted the attention of many scholars
throughout history. A great number of questions have been posed about this intriguing
topic. How do we remember? How do some memories suddenly come to our minds?
Why do we forget, or why are there things we cannot forget? Why do we struggle to
recall certain things despite having many cues? How and why do we sometimes
remember certain events incorrectly? The aim of all these questions is to shed light on
the inner workings of this black box.

In the psychology literature, it is widely accepted that experimental studies on
memory began with Ebbinghaus (1885). In his experiment, he examined his own
memory performance using many strings of meaningless syllables. Firstly, he
memorized these meaningless syllables and then repeated them at varying intervals of
time. In this way, he determined the number of repetitions required for re-
memorization. The initial memorization required more repetitions than the later ones,
but the elapsed time also had an effect on the number of repetitions required. As a
result of this experiment, the famous “forgetting curve”, which illustrated the rate of

at which something is forgotten over time, emerged.



This study of Ebbinghaus (1885) showed that memory could be studied using
experimental methods. It is important in terms of explaining learning and relearning,
as well as the quantitative aspects of memory storage and forgetting mechanisms.
Memory studies, which originated from this pioneering experiment, have continued to
evolve and expand ever since.

Memory researchers use different terms to describe various types of memory,
and the terminology employed varies depending on the specific field of study. In
essence, memory is given different names based on the focus of the research. One of
the fundamental distinctions in memory categorization pertains to short-term and long-
term memory. Another critical distinction is rooted in the nature of the information
stored, as proposed by Tulving (1972). For instance, we can categorize memory into
different types, including semantic, episodic, and procedural memory, based on the
kinds of information they store.

According to Quillian (1968: 1), semantic information refers to meanings of
words. In other words, semantic memory stores broad knowledge about the world but
only “what” information is stored. Episodic memory, as elucidated by Tulving (1993:
67), pertains to the storage of personally experienced events, allowing individuals to
consciously recollect earlier experiences in specific situations at specific times. In
contrast, procedural memory is linked to individual skills and habits (Cohen and
Bacdayan 1994: 554), such as the ability to ride a bicycle.

Another classification of memory form is implicit and explicit memory.
Explicit memory is used when people consciously recall a particular experience,
whereas implicit memory is revealed when performance on a task is facilitated in the
absence of conscious recollection (Graf and Schacter 1985: 501). In implicit memory,
there is no conscious awareness about an experience. Additionally, memories can be
classified based on the senses they involve, such as visual and auditory memory.

Human beings have an incredible, continuously active system. Memory is an
essential component of this system. The following section of this chapter has focused
on how the human mind operates and how memory processes function within this

system.



1.1 INFORMATION PROCESSING APPROACH

The world is filled with an enormous amount of information for human system,
and humans are active organisms towards the world. The information processing
approach claims that human mind always processes information, revealing “how the
mind acquires, modifies, manipulates, uses, and stores knowledge” (Neisser 1967,
Cited by Klatzky 1975: 2). Every stimulus provides information for human system.
The Atkinson and Shiffrin Model (1968) explains how the human mind processes
information based on the viewpoint of information processing theory. It emphasizes
that memory system is the basis of the information processing. According to this
model, there are three memory storage structures known as sensory memory (SM),
short-term memory (STM), and long-term memory (LTM), each associated with
processes like pattern recognition and attention. All of these memory structures have
different functions but they work together. Atkinson and Shiffrin’s Model is often

called multi-storage memory, as visualized in Figure 1 below.

Stimulus —_— Pattern
— Sensory Recognition
Memory & Attention
Loﬂg_Ten’n < — ShOI’t-Tel‘m
Memory EE— Memory

Rehersal

N

Figure 1: The Model Proposed by Atkinson and Shiffrin, which Explains the
Information-Processing System

Note: In this figure, squares represent structures while circle represent process of
memory.

Source: Klatzky et al. (1975: 7)

SM is the initial structure that receives information. In SM, information is often

referred to as 'raw' because it has not been processed yet. In other words, the system
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does not recognize it; it simply stores it. According to Sperling (1960), the storage
duration in sensory memory is about 250 milliseconds (Massaro and Loftus 1996: 72).
The processes of pattern recognition and attention are responsible for extracting the
information stored in SM. The role of STM, the second structure, is to provide meaning
to the information and transfer it to LTM. Rehearsal provides maintenance of
information in STM and transfer it to LTM. Lastly, LTM stores the information. It is
a gold mine of information. When a stimulus enters the system from the sensory
memory, the processing of information begins. At this point, all of these memory
structures and processes become active and interact with each other. This model
explains memory in terms of the time that information remains in memory and how
information is processed within each memory structure during this time.

The multi-storage memory model explains how memory processes
information, involving a series of stages which are encoding, storage, and retrieval.
Encoding refers to the initial entry of stimuli into the system; storage means retaining
the information within the system, and retrieval concerns recollection or remembering.
Several kinds of information are processed in these stages continuously.

The model explains the reasons people may experience memory problems,
often attributed to impairments occurring at these stages. As Klatzky (1975: 4)
explains, 'The information might not have been encoded properly in the first place; it
could have been lost from storage; or people may be unable to retrieve it, even though
it was encoded and stored.' In such situations, the memory system can make mistakes.
To give an example, people cannot remember, they can fail to get access to
information, or people cannot remember correctly, which might lead to false
memories. In the subsequent part of this chapter, we delve into the phenomenon of

false memory, which is one of the memory-related issues.

1.2 FALSE MEMORY

Human memory is not infallible; it can sometimes be mistaken. People
commonly associate memory errors with difficulties in remembering or forgetting, but
there is another type of mistake known as 'false memory." False memory pertains to
the recollection of events that either did not happen or are remembered quite
differently from the way they actually happened (Roediger and McDermott 1995:
803). In other words, this memory error consists of creating a memory about an event

that one did not experience (Jou and Flores 2013: 671). False memories may occur as
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a result of perceiving events differently from the way they happened, intervening
stored memories, or distortion occurring in retrieval stage (Roediger and McDermott

2000: 123).

1.2.1 The Beginning of False Memory Studies

Sigmund Freud and Pierre Janet were pioneers in the study of false memory
phenomena, particularly those involving traumatic content (Gleaves et al. 2004: 3).
Freud argued that traumatic events experienced in childhood are suppressed.
Memories of traumatic events are pushed into the unconscious due to a process he
termed “motivation forgetting” (Boag 2006: 75). Thus, he used techniques such as
hypnosis to reach these traumatic memories at a conscious level. This view underlined
the future therapeutic techniques.

In the 20" century, a debate emerged in legal cases. Some professionals
asserted that traumatic memories, such as instances of abuse, were repressed and
discovered using some techniques during therapy, and in other respects memory
researchers argued that many psychotherapies include suggestive methods that could
lead to false memories (Otgaar et al. 2018: 3). One group of professionals asserted that
certain memories were stored but could not be accessed until “recovered” via therapy.
On the opposite side, memory experts claimed that therapy only may provide to
reconstruct these memories not recover them. It was called “Memory Wars.”

A large number of repressed and recovered memories were suggested in
forensic contexts. To give an example from Loftus (1997: 71), in 1986 a woman sought
a therapy from a psychiatrist for her traumatic experiences. The doctor used hypnosis
during sessions, and she convinced that she had repressed memories of abuse. Even
she began to believe that she had experienced to be a part of a satanic cult and she had
more personalities. Eventually, she realized that all of these were false memories
planted in her memory by the psychiatrist and sued him. There have been many alleged
cases, which there was no physical evidence has been found.

For example, Howe and Knott’s article (2015: 636) highlighted a case from
1983, in which seven preschool teachers were accused of abuse and kidnapping the
children. Only evidence was the information obtained from the interviews with the
children. After extensive investigation, all charges were dropped. In another case, a
father was arrested in 1989 for allegedly murdering of his daughter’s friend (Loftus
and Davis 2006: 470). His daughter blamed her father, George Franklin, and claimed

5



to have witnessed the crime 20 years ago. According to the authors, “these accusations
arose on the basis of memories that adult children had “recovered” during
psychotherapy”.

Numerous examples like these show the critical impact of false memories on
people's lives. Especially in the United States, many people have blamed their rela-
tives after psychotherapies. After legal investigations, it has been revealed that the
claims did not have a grounding in reality. The crucial question was whether these
accusations were entirely true or the result of false memories. In this regard, it is
essential to understand how these memories may arise. Why do some people claim
to remember things that did not actually happen? Thus, false memories can be thought

of as a reconstruction of memory.

1.2.2 Reconstruction of Memory

The concept of reconstruction of memory was stressed by Bartlett in 1932.
Bartlett emphasized that memory system reconstructs information acquired from the
world. In one of his experiments, participants were asked to read a story that belonged
to a culture different from their own. After the reading session, the participants were
expected to remember the story at varying time intervals. During the reproduction
phase, it became evident that participants had changed the story in various ways.
Bartlett observed that participants were affected by their own cultures and,
correspondingly, he stated that people can be influenced by their own schemas during
the reconstruction phase. He aimed to emphasize that remembering is based on a
reconstructive process. People reconstituted the story in alignment with their own
schemas rather than memorizing it (Arbib 1992: 2). Schemas can be described as well-
organized internal representations of information, and schemas, beliefs, and
assumptions influence the processing of new information (Dozois and Beck 2008:
122). Schemas are formed through experience, and Bartlett (1932) noticed their effect.
Information is encoded by adapting to existing schemas, beliefs, or attitudes during
encoding. According to this perspective, no information is stored exactly as it is in
memory. Reconstruction is an inherent feature of the nature of memory. Thus, false

memories can be created in this manner.



1.2.3 False Beliefs and False Memories

At this point, it can be important to mention the differences between false
beliefs and false memories. False belief is the state of being convinced that an event
has occurred, even if a person has no pre-existing memories of that event. In contrast,
false memories involve false beliefs about an event that has been experienced, and
there are also memories for that event (Muschalla and Schonborn 2021). A good
example is one’s own birth (Otgaar et al. 2018: 22). Although this belief is not a false
memory, it can be considered an example of belief that birth occurred. In false belief,
people believe that an event has happened, but they have no recollection of it, but in
false memory, people have a subjective experience of that event (Newman and Lindsay
2009: 4).

“Remembering” and “knowing” are two distinct types of experiences. Rajaram
(1993: 90) said that a “remembering” decision refers to participants having a vivid
memory of the item, with a conscious recollection of it occurring on the study list, as
seen in the DRM paradigm. On the other hand, judging as “know” refers to the absence
of recollection of the actual occurrence. The first study that employed the
remember/know paradigm was reported by Tulving (1985). In his study, participants
studied category names and instance pairs, then took recall tests that included
increasingly more cues, and then made remember/know judgments. Results showed
the cues, that with increasing participants exhibited fewer “remember” responses, but
with cues provided, they showed more “know” responses. Studies using the remember-
know paradigm were initiated by Tulving and have been ongoing for many years. This
paradigm plays an important role in false memory literature. As mentioned earlier,
recovered memories may be based on false belief because there is no recollection
associated with them.

Under laboratory conditions, memory researchers have explored various
methods to understand “what really happened” in people’s memories. The following

part of this chapter has focused on methods for studying false memory.

1.2.4 Methods of Studying False Memory
False memory is an illusion that occurs within memory. In order to study this
illusion in a laboratory setting, false memories must be created using specific tech-

niques. According to Otgaar and colleagues (2018), false memory can be created by



two primary methods: suggestion-induced and spontaneous false memories. In sug-
gestion-induced methods, there are various external suggestions, whereas spontane-
ous methods observe how false memories occur without any external influence.

In suggestion-induced techniques, some external sources can affect people’s
memory. For instance, misleading information or instructions (e.g., Loftus et al. 1978;
Loftus 1975; Loftus and Palmer 1974; Loftus and Zanni 1975), implantation methods
(e.g., Garry and Wade 2005; Loftus and Pickrell 1995) or false feedback can be used
to measure the external effect on false memory production. After being exposed to an
event where participants receive new and misleading information, they make errors in
the remembering phase because false knowledge can alter their memory of the relevant
event. Additionally, these studies demonstrate that false information can influence and
shape people’s behavior (Bernstein et al. 2005). Another suggestion-induced method
is social contagion for creating false memory. In social situations, people talk to each
other about various topics and can influence each other. This might have quite critical
effects on people’s memory. In experimental situations, this effect has been tested
(e.g., Roediger et al. 2001). The findings showed that when people talk about an event
after exposing it, they might contaminate the information related to that event. In
another method, imagination inflation, participants are expected to imagine an event
(e.g., Garry et al. 1996; Garry and Polaschek 2000:7). In this way, participants become
more confident in their recollection of critical events because they are instructed to
imagine those events.

For measuring the occurrence of spontaneous false memories, one of the most-
well known approaches is the Deese-Roediger-McDermott (DRM) paradigm. In the
DRM paradigm (Roediger and McDermott 1995), participants are presented with a list
of semantically associated words. In the recall phase, participants can recall a critical
non-presented items due to semantic association. It is difficult for people to avoid this
effect (Gallo 2010: 833). Over the years, the DRM procedure has been used, and it has
made a significant contribution to the field of false memory literature. In spontaneous
false memories, there is no direct implantation of false knowledge, contrary to
suggestion-induces techniques.

The methods above demonstrate that people remember events that never
happened (Roediger and McDermott 1995: 812). False memories can be characterized
as a "reconstruction of memory". Contrary to the view of recovered memory, people

may reconstruct their memories in various ways without consciousness. The results of

8



the numerous studies reveal that false memories can manifest in diverse forms,
suggesting that people's memories can be distorted regardless of the methods

employed in the false memory paradigm.

1.2.5 Stimuli Used in Studying False Memory

In false memory studies, verbal and visual stimuli have been used to observe
participants’ recall or recognition performance. In general, verbal materials, such as
sentences or narratives, are used in false memory implantation studies. Similarly,
visual materials can be used alongside verbal stimuli.

Mostly, after participants were exposed to a visual presentation (photos or
videos), they were asked questions that included misleading or contradictory
information (e.g. Drivdahl and Zaragoza 2001; McCloskey and Zaragoza 1985;
Roediger et al. 1996; Zaragoza and Mitchell 1996) in suggestion-induced false
memory studies. The misinformation effect was observed in this way. One of the most
popular of experiments illustrating this effect is the reconstruction of automobile
destruction carried out by Loftus and Palmer (1974) in false memory literature. The
aim of the experiment was to examine the effect of suggestive questions about the
traffic accidents. In the questions, critical words were changed regarding the speed of
the cars. The results revealed that suggestive information in the questions can lead to
the production of false memory.

In addition to implanted misleading information, it can be possible to observe
people’s tendency to create spontaneous false memory through visual materials. Visual
materials can be considered a visual variant of the DRM paradigm (Jelinek et al. 2009;
Moritz et al. 2006). For instance, in one experiment, colored pictures of objects were
used (Koutstaal and Schacter 1997). In this procedure, specific categories were
determined, and related pictures were assigned to these categories, much like in the
DRM paradigm where target and lures words were specified. Three days later, after
exposure to these images, participants took a yes/no recognition test. It was observed
that when participants had studied the items from these categories, they often falsely
recognized lures from those same categories. Besides, there are studies that investigate
whether verbal or visual materials affect false recollection more than the other. In these
techniques, visual materials were given as stimuli to the participants, but the effect of

suggestive and spontaneous methods was actually measured.



1.2.5.1 Doctored Photographs

Visual materials can be doctored, manipulated or fabricated. In some cases,
altered or fake visual stimuli are used to observe the production of false memories. In
one experiment (Sacchi et al. 2007), researchers investigated how manipulated
photographs affect memory performance about a real public event. The study explored
how the memory of a real public event was affected by misleading digitally altered
images. Results revealed that participants were influenced by the manipulation of the
images. For instance, they falsely remembered that a larger number of participants
participated in that event, or they judged the event as more negative. However, in these
types of studies, it is not possible to be certain about participants’ earlier memory of
the specific event without pre-test assessment (Sacchi et al. 2007: 1020). Therefore, it
can be concluded that pictures related to common public events have this disadvantage
or bias.

In a different experiment (Garry and Wade 2005), researchers explored how
photographs and narratives affect the recollection of participants. To achieve this, real
events and a false event were utilized. Participants were given either a fake photograph
or a fake narrative of childhood experiences. Within a week, they were interviewed
three times and were asked to report everything about each event. The results showed
that when participants were exposed to either a fake photo or a fake narrative, the
narratives were more likely to produce false memory reports than photographs. In a
famous study called “On a hot air balloon” (Wade et al. 2002), participants were
exposed to a false childhood event via a fake photograph. The results revealed that
they created complete or partial false memories about those events, even though they
had never actually experienced them. The study by Garry and Wade (2005)
demonstrated differences between the effects of verbal and visual presentations on
false memory production. According to the experiments by Garry and Wade (2005)
and Wade and colleagues (2002), it might be said that photographs have a powerful
effect for eliciting false memories, but they might not be more powerful than narratives
(Garry and Gerrie 2005: 322). On the other hand, Wade et al.’s (2002) study has a
crucial finding in terms of participants creating a whole new memory based solely on

the photo because a description of the event was not given to them (French et al. 2009:

48).
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As mentioned previously, memory can be classified based on the senses they
correlate with. In the following part, we continue by describing visual memory within

the context of false memory.

1.3 VISUAL MEMORY

LTM is a storage unit for various types of information, including visual data.
This sustained memory structure, where visual information is retained over extended
periods, is commonly referred to as visual long-term memory (VTLM) (Luck and
Hollingworth 2008: 7). Humans have the ability to recognize past objects or visual
events they have seen (Schurgin 2018: 1035). In other words, VLTM enables us to
decide whether we have previously seen something (Brady et al. 2011: 12). The
question then arises: How much of the visual information is remembered, and how

accurately is it remembered?

1.3.1 The Capacity and Fidelity of VLTM

VLTM is a storage system for visual experience over an extended period of
time without any capacity limit (Schurgin 2018: 1035). For example, Shepard (1967)
tested the ability to recognize “old” stimuli compared to “new” stimuli in a set of over
600 pictures, achieving a 98% accuracy in recognizing the old pictures. Standing
(1973) examined memory capacity and memory performance with 10000 pictures in a
forced-choice recognition test in single-trial learning. Results showed that the capacity
of recognition memory for pictures is almost limitless, and recognition memory
performance was superior than verbal material. These findings are important in
supporting the idea of limitless VLTM and accurate memory performance, even with
large sets of pictures. On the other hand, these studies were criticized for using
semantically and visually distinct pictures in recognition session (Brady et al. 2011:
14). In these recognition tasks, foil items were quite different from the studied items.
Thus, the viewers remembered accurately which images were studied based on the gist
of the pictures. On this basis, some studies have suggested that representations in
VLTM may contain more than the gist information of the picture (Brady et al. 2008:
14).
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1.3.2 Some Evidence from Detailed Information Stored in VLTM

VLTM also stores object details. Individual objects information in a scene can
be preserved in memory (Hollingworth and Henderson 2002: 116). This characteristic
of VLTM have been examined through some changes made to specific units in scenes
using change detection paradigms.

One paradigm for detecting the changes was carried out with a simple
recognition test. In a study (Brady et al. 2008), participants initially viewed 2500 object
pictures. Afterward, they were given a two-alternative forced-choice test, and were
expected to decide which object they had seen previously. The two-alternative forced
choice test included three conditions: novel, exemplar, and state. The novel condition
included the old (studied) objects and new objects categorically different from the
studied old items. The exemplar condition included old objects and the new, but
physically similar item to the old item. Lastly, in the state condition, there were old
items and new items that were exactly the same as old object but appeared in a different
position. The correct recognition performances for novel, exemplar, and state
conditions were 93%, 88%, and 87%, respectively. Similar results were obtained in
another experiment (Utochkin and Brady 2020). Participants performance was above
chance, they differentiated accurately studied item from test items. These studies found
that details can be remembered correctly, and there is strong evidence of independent
storage of the features. However, the objects in these studies were not presented in a
scene, these were shown single. Thus, studies are also important which aimed to detect
changes in a context.

Another paradigm for detecting changes involves the reversal of the
orientation of a stimulus. The orientation of a picture is unlikely to be encoded because
when the orientation is reversed, the meaning of the scenes does not change
(Hollingworth and Henderson 2002: 116). However, Standing and colleagues (1970)
exhibited results contrary to this assumption. In the experiment, to examine
recognition memory, thousands of pictures were used, and participants were tested
using a two-alternative forced choice test. In particular, the experiment focused on
memory about the orientation of stimuli between the learning and test sessions.
Participants were expected to identify whether the stimulus was in the same orientation
as in the study session or in the reverse orientation. Results showed that the orientation
could also be encoded because participants correctly identified the initially viewed

picture orientation. That reversal change did not make the recognition of the test
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stimuli difficult. Another experiment (Hollingworth and Henderson 2002) in which
recognition performance was measured by rotation of previously attended target
objects, participants accurately detected rotation changes. Target object was rotated
90° in depth. Identity of the objects was not changed by this manipulation, but the
visual appearance was modified. Results showed that accurate detection performance
was 29% for the rotation changes. Another study (Hollingworth 2005) also showed
that participants accurately detected to the rotation of target object. Some of these
detection studies were carried out through online viewing. Thus, participants pressed
a button if they detected any changes while looking at a scene. According to
Hollingworth’s (2005) study, there was little difference in change detection
performance between online viewing and delay testing. The change detection
remained well above chance in both situations.

The other method involves making a token change to a target object in a scene.
In this method, a target object is determined in the picture. While looking at the scene,
eye movements are tracked, and when eyes move away from the target object, it is
changed with another object (Hollingworth and Henderson 2002). Target objects
within scenes were changed during a saccadic eye movement away from those objects
(Hollingworth et al. 2001: 761). In this method, all target and token objects appeared
in the same position. According to the coherence theory, changes in images of real-
world scenes go unnoticed when made during a saccade, leading to “change blindness”
(Rensink 2000: 19). Thus, due to visual attention away from the target object, changes
are not detected. However, Hollingworth and colleagues (2001: 764) showed that
participants were able to detect token changes in natural scenes with a 35% accurate
rate when target objects were switched to semantically inconsistent objects. The rate
of correct detection for consistent object was 18%. Thus, the consistency between
objects in the scene can be an important factor. The object-scene relationships
determine what objects should be where within a scene (Vo 2021: 10). For instance,
Hollingworth and Henderson (2003: 931) demonstrated that participants detected
changes more accurately in inconsistent objects than in consistent objects. Similarly,
in another study (Hollingworth and Henderson 2002), the distractor objects were
changed in two ways: the distractor object was a different category from the target
object (type discrimination), and the distractor object was the same category as the
target object (token discrimination). The time when the target objects in the scenes

were replaced with another object was also manipulated. Some of these changes were
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made after fixating the target object, and some of them were made before fixation.
According to the results, participants more highly detected type changes than token
changes after target fixation. Objects which were from a different category were easily
detected. Likewise, participants easily detected when the changed object had been
previously fixated.

Another method for detecting changes in a picture is related to position
specificity. According to the view, the identification of a stimulus is facilitated if it
matches a prime previously seen in the same context (Kahneman et al. 1992: 176). In
an experiment (Hollingworth 2006: 64), the manipulation was the position of the target
objects changed in the scene. After viewing, participants decided whether the objects
were presented at the same position or at a different position. Results showed that
memory performance was higher when the target object was in the same position in
the recognition session. Thus, memory accuracy was higher if position consistency
was maintained from study to test. Similarly, a different experiment (Gronau et al.
2008) proposed a result that when targets were positioned in an expected way, object
recognition was easier than when targets were positioned in unexpected locations.

These change detection experiments were also carried out under conditions
with or without background of the scenes. In this method, firstly participants viewed a
natural scene, and then the test was applied in cases present or absent of background.
One of the experiments (Hollingworth 2006) that used this method investigated
memory performance of the distractor object, which either underwent token changes
or orientation changes. According to the results, memory performance of distractor
objects was more accurate when the background was present.

As seen in the experiments, the recognition technique is frequently used in
visual memory paradigms (Bessette-Symons 2017; Miller and Gazzaniga 1998;
Seamon et al. 2000). Recognition is the process of deciding whether or not one has
seen something before. In this paradigm, false recognition occurs when people
incorrectly make an “old” decision for items they actually have not previously seen,

which can be called unstudied or distractor/lures items.
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Lastly, change detection results can indicate that VLTM is robust for details.
This converging evidence suggest that some representations of the original pictures
are preserved (Standing et al. 1970: 74). The ability to detect changes, especially
rotation changes, provides converging evidence that there can be visual representations
in memory (Hollingworth and Henderson 2002). The following section of this part

focuses on how visual stimuli are encoded into memory.

1.3.3 Picture Encoding

In the picture encoding, an important question arises: Is visual information
encoded into memory in the same format as the original, or is it transformed into a
type of non-pictorial information? Does the human system store a picture as a picture,
or in another non-pictorial format as verbal? Moreover, is the visual information
retransformed from that format during the remembering phase? In other words, what

is the nature of the information stored in the LTM?

1.3.3.1 Two Theories about Representation of Visual Stimulus

In the literature, there are two main theories about this debate, known as the
“imagery debate”, which is one of the most contentious controversies concerning the
nature of the representational format of knowledge (Talaslt 1990: 403). These theories
are unitary code theory and dual code theory. The unitary code theory asserts that all
information has a single coding format, whereas the dual code theory claims that

human information system uses both visual and non-visual coding formats.

1.3.3.1.1 Unitary Code Theory

The theory posits that there is one common code of mental representation for
all types of information (Mayer and Anderson 1991: 485). The code is verbal or
propositional, which is a representation like as language. Propositions are statements
about entities and relationships between them in a scene (Paivio 1978: 382). According
to this theory, both verbal and non-verbal information are represented with
propositions during encoding, storage, and retrieval processes. For a visual stimulus,
propositions are established for all objects, their properties, and their relationships with
each other. The verbal system interprets the visual input and creates speech or writing

(Paivio 1975: 181).
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1.3.3.1.2 Dual Code Theory

Contrary to unitary or common code, dual code theory states that there is a
pictorial coding in addition to propositional coding. According to this theory, two
distinct systems are involved in memory processes. One system is imagery, which
specialized for nonverbal or nonlinguistic information, and the other system is
specialized for linguistic or verbal information (Paivio and Clark 2006: 3). The
systems differ in terms of the kind of the representational units (Paivio 1978: 379).
These systems are not completely independent of each other (Paivio 2014: 41); both
are involved during information processing. In encoding, storage, organization, and
retrieval of stimuli, the dual codes are interconnected (Paivio 1975: 180). The
activation spreads between verbal and non-verbal representations of any information
(Clark and Paivio 1991). Due to the interconnection nature of these two systems, we
can recognize and entitle things, or draw a picture in response to names (Paivio 1978:
380). Also, depending on individual differences, a word may arouse different images,
or an object may be described differently (Paivio 1975: 182). Shepard and Chipman
(1970) showed that visual properties of the states of the United States in LTM, and
that given only their names, participants used that information in judging shape
similarity (Klatzky 1975: 202). Verbal representation is word-like entity that has
distinct elements such as sentences, words, letters, or phonemes, and this
representation can be easily partitioned into these units (Clark and Paivio 1987: 6).
Visual representation is describable as the representation of visual stimuli integrated,
continuous, analogue, or holistic (Clark and Paivio 1987: 7). According to Paivio
(2014: 42), representations of the nonverbal system are analogous and continuous in
nature. According to this theory, a picture can be represented both propositional or
pictorial/analog in memory.

The dual code theory is based on empirical evidence. Nonverbal and verbal
codes are functionally independent, but they have an additive effect on remembering
process (Paivio and Clark 2006: 4). If a stimulus is easy to imagine and describe
verbally, this additive effect can occur. According to Paivio (1975: 182), stimuli of
these two systems might be controlled or manipulated separately. For instance, visual
recognition is easier for pictures than for letters or geometric forms (Paivio and Ernest,
1971). Concrete words have an advantage over abstract words in memory tasks (Kroll
and Merves 1986; Walker and Hulme 1999). Similarly, memory performance for

objects is higher than for concrete words (Paivio and Clark 2006). According to this
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theory, these effects may occur as a result of simultaneously using both codes to
represent concrete concepts. Thus, manipulating the characteristics of the stimulus

affects memory performance.

1.3.3.1.3 The Comparison Unitary and Dual Code Theory

According to imagery researchers, visual information can be encoded with
analog or propositional codes, as suggested by the dual-code hypothesis. Analog
encoding is a representation of the original state of a picture in memory. On the other
hand, propositional encoding creates a memorial representation by establishing
relationships between items within the picture. Properties of the propositional codes
are identity of objects and relationship information about a picture, whereas properties
of analog codes include continuity over space in every point in the picture and contour
information of the objects (Talasli 1990). Analog memorial representation is nearly
identical to the original stimulus, with no gaps in the information. Conversely,
propositional codes create some gaps in the information because there can be create
an infinite number of propositions for a single picture. Since people cannot generate
an infinite number of propositions, many gaps occur in the pictorial information during
the processing of it.

Talasli (1990) demonstrated that in pictorial memory, both analog and
propositional codes exist at the same time. Thus, people use analog and propositional
codes when there is no manipulation or in natural look. In his experiment, he
simultaneously manipulated these codes during the time of encoding a picture. He
showed that when people look at a picture, they use either analog or propositional code
if these codes are manipulated by the researcher. And even if both analog and
propositional codes are manipulated, participants cannot use both of these codes
simultaneously. However, Talasl1 (1990: 405) emphasized that code manipulation is
not meant to nullify one code completely as the other is rendered strong. The purpose
is to weaken the effect of the propositional or analog code through manipulation.
Otherwise, when people look at a picture, they use both of these codes at the same

time.
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1.4 THE AIM AND THE HYPOTHESES OF THE STUDY

The primary aim of this study is to examine how code manipulations affect
false memory production in visual materials. In other words, we aim to investigate
whether differences in false recollections occurrence are observed depending on
encoding differences. Based on the information processing approach, it was assumed
that memory problems can emerge in encoding stage. If true, false recollections can
be expected based on encoding manipulations.

We know that code manipulations can be possible based on the simultaneous
manipulation of propositional and analog codes in experiments (Talasli 1990).
Propositional representations are established on items and their relationships with
other items. Thereby, manipulation on propositional code can distort associations
between items. On the contrary, the analog code is related to complete visual
representation. Therefore, manipulation on analog code distorts the continuity of
visual information (Talasli 1990: 405). In light of his research, we aimed to investigate
significant differences between using both of these codes separately.

As Hollingworth and Henderson (2002) mentioned, there can be visual
representation in memory. Based on the literature, we can say that VLTM stores object
details, and humans have the ability to detect changes in a scene. We claimed that
detecting these changes may be related to encoding methods, and false recollections
may be more likely when a picture is encoded propositional or analog. The importance
of this study lies in the fact that some false recollections may occur depending on
encoding manipulations. The current study was expected to reveal especially old
decisions for the unstudied or foil pictures due to different encoding conditions. To

achieve these, the following hypotheses were tested in the study, as presented in Table

1.

Table 1: Hypotheses of the Study

1. In the condition when the propositional code is used old responses given to the
reverse pictures will be significantly higher than old responses given to displacement
pictures.

2. In the condition when the analog code is used old responses given to the
displacement pictures will be significantly higher than old responses given to reverse
pictures.

3. In the condition that when neither code is used old responses given to reverse
and displacement pictures will not be significantly different each other.

4. In the natural looking condition old responses given to reverse and
displacement pictures will not be significantly different each other.

5. In all four conditions old responses given to reverse, displacement, and original
pictures will be higher than old responses given to novelty pictures.
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CHAPTER 11

METHOD

2.1 PARTICIPANTS

The current study was conducted with 85 young adults aged 18 to 31. All
participants were inquired about their health status. Due to the potential influence of
psychological, psychiatric, and neurological disorders and drug use on cognitive
functions, five participants were excluded from the study. The analyses were
conducted with a total of 80 participants, comprising 42 females and 38 males (M=
20.6, SD= 0.4). The participants were primarily selected from the students of Cankaya
University and 12"-grade students from private and public high schools. Additionally,
some participants were recruited from among university graduates. There were no
statistically significant difference between participants in terms of age (#(38) = -1.39,
p > .05) and years of education (#(38) = -1.14, p > .05) for the encoding type variable,
which was a between-subject design. The demographic characteristics of the
participants are presented in Table 2.

Table 2: Demographic Characteristics of the Participants

Variables n %
Age* 20.6(0.4)
Gender
Female 42 52.5
Male 38 47.5
Marital Status
Single 77 96.25
Married 3 3.75
Education
12th Grade Students 26 32.5
University Students 55.0
Students in Cankaya 24
University
Students in Other University 20
Graduated 10 12.5

*Mean (Standard Deviation)
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2.2 MATERIALS
2.2.1 Informed Consent and Demographic Information Form

Before starting the experiment, participants were provided with an informed
consent form (see Appendix A) and a demographic information form (see Appendix
B). The informed consent form aimed to provide information to participants about the
experiment and explicitly stated that participation in the study was voluntary. The
demographic information form contained questions about gender, age, marital status,
occupation, educational status, language, and health status. If a participant indicated
having any psychiatric, psychological, or neurological diagnosis, or using any
medication within the last six months in the demographic information form, they were

excluded from the study.

2.2.2 Visual Materials
2.2.2.1 Creating Visual Material

We created pictures in the course of this study were. If there are specific
characteristics inherent to these pictures, they may affect recognition performance.
However, in our experiment, instead of manipulating the inherent characteristics of
pictures, we focused on manipulating the encoding methods. This approach allowed
us to stabilize the properties of the pictures we created. These properties were
identified with reference to the in Talasli’s (1990) experiment, and included
meaningfulness, distinctiveness, visual richness, color, motion, and interstimulus

similarity.

2.2.2.1.1 Meaningfulness

Findings suggest that memory performance is better for meaningful pictures.
Nagata’s (1986) experiment examined differences in picture recognition under
conditions including concrete objects and abstract shapes. Concrete pictures included
common objects, and abstract pictures were generated by computer. Overall,
recognition of the concrete pictures was better than random shapes. In another
experiment conducted by Bellhouse-King and Standing (2007), participants were
given concrete, regular abstract, and diverse abstract stimuli. In the subsequent
recognition test, participants identified the image they had previously seen.

Recognition scores showed that participants had the highest scores for concrete items.
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In our research we decided to use meaningful pictures rather than abstract objects due
to the manipulations we will explain later made it necessary for used meaningful

pictures.

2.2.2.1.2 Distinctiveness

Distinctiveness can be defined as the quality of being easily recognizable due
to being different from other things. In literature, studies show that when more
distinctive pictures are used as stimuli, they are better remembered than less distinctive
pictures. For instance, in Friedman's (1979) study, pictures contained expected and
unexpected objects. In the recognition session, participants discriminated target
pictures from distractors in which either expected or unexpected objects had been
changed or deleted. When expected objects were deleted or changed, participants did
not easily notice. Also, participants’ eye movements were recorded, and data showed
that identifying unexpected objects took more time to analyze than expected objects.
According to the author, identifying expected objects occurred automatically. Many
studies have also explored the automatic recognition of objects. This case is called the
“consistency effect”. Humans have some expectations while processing any kind of
information because, in the real world, objects tend to be in a consistent relationship
with each other. People expect that objects should be compatible with their
environment. There is a consensus that objects appearing in a consistent or familiar
background are detected more accurately and processed more quickly (Oliva and
Torralba 2007).

In Méntyld and Backman’s (1992) study, young and old participants walked
into a room and viewed objects that varied in consistency with their expectation. In
recognition tests, both age groups recognized unexpected objects better than expected
items. This result shows that the consistency effect is valid regardless of age because
schematic knowledge is a form of world knowledge. Another research (Henderson and
Hollingworth 1999) investigated the influence of semantic factors on eye movements.
Results showed that if an object was semantically inconsistent, the eyes tended to
fixate longer, and the eyes tended to return to semantically inconsistent objects. In an
experiment by Hollingworth and Henderson (2003), it was showed that changes to
objects inconsistent with the scene in which they appear are detected more accurately

than changes to consistent objects. It can be concluded that inconsistent objects have
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an advantage in recognition. Based on these studies, we could conclude that the
distinctiveness is a memorable characteristic of a stimulus. Thus, in our research, we
did not use any distinctive figures due to their advantage over ordinary objects in

memory system.

2.2.2.1.3 Visual Richness

How much detail should a picture contain to be better remembered? Does
increased visual richness enhance memory retention for pictures? This topic yielded
mixed results. In one study (Nelson et al. 1974), young people were exposed to pictures
that produced (1) photographs, (2) verbal descriptions of the main theme of the
photographs, (3) unembellished line drawings of the main theme of the photographs,
and (4) main-theme line drawings embellished with extra details from the photographs.
Pictorial conditions demonstrated higher recognition than the verbal condition;
however, pictorial conditions did not differ from each other on recognition tests.
Results showed a recognition advantage for pictures over verbal descriptions, and this
advantage did not occur due to the extra details in pictures. In Loftus and Bell's (1975)
study, photographs were remembered better than drawings because there was more
informative detail in photographs. The probability of detailed encoding was found to
be higher for photographs. Another study (Pezdek and Chen 1982) assessed the effect
of the amount of detail in a picture on recognition. For this aim, simple and complex
line drawings were composed. Results showed age differences in terms of physical
details in pictures. While adults remembered simple drawings better than complex
pictures, second and fourth-grade participants did not show any difference between
these two conditions. In our study, we have used pictures of the same level of

complexity, each containing approximately five images.

2.2.2.1.4 Color

In the relevant literature, several studies have compared the recognition
performance in terms of coloring. Adult performance was significantly affected by the
color of presentation (Borges et al. 1977), with colored pictures resulting in better
performance than black-and-white pictures. In Anglin and Levie's (1985) study, no
significant differences were found regarding the color types of pictures. However,

another study (Wichmann et al. 2002) presented contradictory result, suggesting that
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colored pictures (5%-10%) had better recognition performance than black-and-white
images. Thereby, we can conclude that there is no absolute advantage of color pictures
over black and white images. So, in this study, we decided to use black and white

pictures, adhering to the approach taken in Talasli’s (1990) study.

2.2.2.1.5 Motion

According to Freyd’s (1987) review, when people see a picture that includes
implicit dynamic information, they are sensitive to this information. Such dynamic
elements may include items in motion, such as a car in motion or a person jumping a
wall. Although people do not observe real-time changes, they can establish a dynamic
representation for these items. This dynamic representation can be in the form of
propositional coding in the picture; thus, people can use this relationship in a test
session. And, this propositional coding may produce a confounding effect when
measuring differences between propositional and analog coding in pictorial memory.
In light of this finding, we chose not to use pictures with dynamic information in the

current study.

2.2.2.1.6 Interstimulus Similarity

In this study, similar pictures were employed, all depicting outside or landscape
scenes. The pictures show similarities among themselves. Likewise, the characteristic
of distinctiveness suggests that any picture markedly different from other pictures

might affect recognition performance.

2.2.2.2 Studied (Original) Pictures

In the scope of this study, a picture set was created and utilized as target or
original pictures. One of the pictures is from the experiment of Talasli (1990). Based
on this picture, nine different pictures also were drawn by a painter, resulting in a total
of ten original pictures used for the learning phase of the study (see Figure 2). The
studied pictures are presented in Appendix C.

However, before the main experiment, a pilot study was conducted to test the
procedure. After the pilot study, three of the pictures were removed the picture set, and
the reasons for their exclusion is explained one by one later. The main study was

conducted with seven original pictures.
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Figure 2: An Example of Target Picture for Studied Pictures

2.2.2.3 Unstudied Pictures

In the test phase of the study, unstudied pictures were used. For this part, three
sub-pictures of each target picture were created as the foil category. The new pictures
were generated according to three alterations as follows: reversal, displacement, and
novelty (see Figure 3). In reversal alteration, one partial item is changed to its own
mirror image in the vertically; in displacement alteration, one partial item in each
picture is replaced with one another; and in novelty alteration, one specific item is
added instead of the one target item in each picture. Initially, there were thirty
unstudied pictures corresponding to each original picture. Following the pilot study,
twenty-one unstudied pictures were selected for use in the main experiment. The

unstudied pictures are also presented in Appendix C.
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Figure 3: The Picture (Top-Left) is an Example for “Reversal” Changes, and the Picture
(Top-Right) is an Example for “Displacement” Changes, and the Picture (Bottom) is an

Example for “Novelty” Changes

2.3 EXPERIMENTAL DESIGN

In this study, the research design was 4 (encoding type: propositional, analog,
neither, and natural looking) x 4 (foil category: displacement, reversal, novelty, and
original) mixed factorial ANOV A. The encoding type variable was between-subjects;
the foil category was within-subjects design. The four experimental conditions
included the same five pictures with different encoding types. Thus, the differences in
encoding types were independent variables. Based on to the logic of the study, we
expected different number of false recollections for the foil conditions. Accordingly,
the number of old responses given to foil categories and original pictures were

dependent variables. The distribution of the participants is shown in Table 3.
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Table 3: Distribution of the Participants across Conditions

n
Only propositional encoding condition 19
Only analog encoding condition 21
Neither code used condition 20
Natural look condition 20

2.4 PROCEDURE

The study was approved by the Ethical Committee of Cankaya University
(date: 09/06/2022, issue: 83, see Appendix D). Before the experiment, participants
read and signed the informed consent form. Meanwhile, they filled out the
demographic information form. They were tested individually in a quiet room. All
experiment was carried out on a computer using the OpenSesame (3.3.12) experiment
program. At the beginning of the experiment, an instruction was shown on the screen.
The instructions are explained in detail in the following parts. For all experimental
conditions, the instructions were different from each other and they were given in black
letters on a white background (see Appendix E). After receiving instructions related to
the conditions, participants started the experiment by pressing the “OK” button on the
screen.

In accordance with the relevant conditions, each participant was shown the
same picture set. All pictures were the same in all conditions, but the methods of
presenting the pictures were manipulated between conditions. During the encoding
session, a total of seven pictures were shown to the participants in the main experiment,
with the order of the pictures randomized. The participants were instructed to only
look at the pictures. Following the encoding session, a distraction task was given,
followed by a recognition task. The instruction for distractor and recognition task also

are provided in Appendix F.

2.4.1 Conditions

In the experiment, there were four different encoding conditions. In three of
the conditions, different manipulations were applied to the pictures, and one of the
conditions was determined as a control condition. The method used in Talasli’s (1990)
study was applied with his permission. The manipulations and conditions were created

on the computer software. All the conditions are explained in detail below.
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2.4.1.1 Only Propositional Encoding Condition

The first condition was the “only propositional encoding condition”. In this
condition, the use of analog code was prevented through manipulation. To achieve
this, a grid pattern was used on the picture (see Figure 4). Analog representation is the
same as the stimulus itself. To prevent the use of analog code, the grid pattern was
used. The grid pattern was superimposed on the picture, creating some gaps in the
encoding of pictorial information. Thus, this manipulation distorted the continuity of
information and participants could use only propositional code. It was assumed that,
with this manipulation, only inter-item relationships could be established during

encoding of the picture.
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Figure 4: The Picture is an Example for Only Propositional Encoding Condition

The encoding instruction for this condition was given as follows: ‘"You will be
shown some pictures. Each picture will have a grid. Please examine each picture
carefully’. Participants were instructed to look at each picture carefully as it appeared
on the screen, with each picture displayed for 18000 msec on the screen.

In this condition, it was crucial to notice the displacement changes in pictures,
whereas it was important not to notice the reverse changes in pictures. More clearly,
participants should have given “new” responses for the displacement pictures and they
should have given “old” responses for the reverse pictures. These decisions showed
that the pictures could be encoded propositionally. Thus, the differences in their

decisions were counted.
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2.4.1.2 Only Analog Encoding Condition

The other condition was the “only analog coding condition”. In this condition,
the use of propositional code was prevented through manipulation. To achieve this,
each picture was shown column by column, dividing the whole picture into 8 narrow
strips (see Figure 5). Each narrow strip was shown to participants in a random order
during the encoding phase, preventing them from seeing the whole picture. However,
each column appeared where it should be according to the whole image on the screen.
It was assumed that this manipulation made it harder for items to be associated with
each other, thus manipulating the use of propositional code. Thus, participants could

only use analog code.

Figure 5: The Picture is an Example for Only Analog Encoding Condition

The encoding instruction for this condition was given as follows: ‘You will be
shown some pictures. Each picture is divided into eight narrow strips, which will be
displayed individually on the screen. It is important that you examine the pictures
carefully.". During the encoding condition, each narrow strip of the picture was shown
for 2250 msec on the screen. In total, the entire picture was shown for 18000 msec on
the screen. It was expected that participants would only look at each picture carefully
in this encoding condition while each column of pictures appeared on the screen.

In this condition, it was important to notice the reverse changes in pictures,

whereas it was important not to notice the displacement changes in pictures. More
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clearly, participants should have given “new” responses for the reverse pictures and
they should have given “old” responses for the displacement pictures. These decisions
showed that the pictures could be encoded in an analog way. Thus, the differences in

their decisions were counted.

2.4.1.3 Neither Code is Used Condition

Another condition of the experiment was the “neither code used condition”. In
this condition, the use of analog and propositional code was blocked simultaneously.
To achieve this, propositional and analog manipulations were applied at the same time
to each picture. Firstly, a grid pattern was implemented on the picture, and it was
divided into 8 narrow strips (see Figure 6). Similar to the only analog encoding
condition, each column appeared where it should be according to the whole image on
the screen. In this way, neither analog nor propositional codes were used by
participants in this condition. It was assumed that it was difficult to make relationships

between items, and the manipulation distorted the continuity of information.
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Figure 6: The Picture is an Example for Neither Code is Used Condition

The encoding instruction for this condition was given as follows: ‘Some
pictures will be shown to you. There is a grid on the pictures and each picture is divided

into 8 narrow strips. It will show on the screen. It is important that you examine the
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pictures carefully.’. During the encoding condition, each narrow of picture was shown
for 2250 msec on the screen. In total, the whole picture was shown for 18000 msec on
the screen. It was expected that participants would only look at each picture carefully
in this encoding condition while each column of pictures appeared on the screen.

In this condition, due to the both codes were manipulated neither the reverse
changes in pictures nor the change of displacements in pictures were expected to be
noticed. More clearly, participants should have given “old” responses for the reverse

and displacement pictures. Thus, the differences in their decisions were counted.

2.4.1.4 Natural Look Condition

The last condition of the experiment was the “natural looking condition”, used
as a control condition. Based on Talasli’s (1990) experiment, we know that when
people look at a picture without any manipulation, they can use both propositional and
analog codes at the same time. It was assumed that inter-item relationships were
created, and continuity of information was not distorted.

The encoding instruction of this condition was given as follows: ‘You will be
shown some pictures. It is important that you examine the pictures carefully.".” It was
expected that participants would only look at each picture carefully in this encoding
condition while the pictures appeared on the screen and each picture was shown for
18000 msec on the screen.

In this condition, it was expected that reverse changes and changes of
displacement in pictures were discerned by the participants. They should have given

“new” responses for the reverse and displacement pictures.

2.4.2 Distraction Task

In one of the parts of the experiment, a distractor task was given to participants.
A simple mathematical task was used as a distractor task between the study and
recognition phases. Twenty pairs of two-digit numbers were shown on the screen, and
participants were expected to decide which number was greater than the other. For this
task, they pressed the “F” or “K” buttons on the keyboard. The result of this task were

not included in the analysis.
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2.4.3 Recognition Task

After the distractor task, the recognition task was given as the last part of the
experiment. The instructions providing information about this session appeared on the
screen (see Appendix F). In this task, original pictures and their sub-pictures (reversal,
displacement, and novelty pictures) were shown to the participants. The pictures
appeared on the screen in a random order without any time limit. During the
recognition session, a total of 28 pictures were shown to the participants in the main
experiment. The purpose of the recognition task was to decide whether each picture
was an “old” or “new” picture. If the participants decided they had seen a picture in
the encoding session, they made the “old” decision and pressed the “E” button on the
keyboard. Otherwise, if the participants decided they had not seen that picture in the
encoding phase, they made the “new” decision and pressed the “Y” button of the
keyboard. The participants were also indicated their confidence level for each answer.
When making an ‘old’ decision, after pressing the button, confidence ratings on a
three-point slider were displayed (1: Maybe Old, 2: Most Probably Old, 3: Absolutely
Old). Similarly, when making a ‘new’ decision, confidence ratings on three-point

slider were shown (1: Maybe New, 2: Most Probably New, 3: Absolutely New).

2.5 PILOT EXPERIMENT

A pilot study was conducted to determine whether the pictures have worked
for analog and propositional encoding. We expected that if the manipulations were
effective, then both analog and propositional encoding should be observed. Otherwise,
it would be unreasonable to expect a difference in the number of false recollections
between propositional and analog encoding conditions.

During the pilot study, only propositional and analog conditions were applied.
In other words, natural-looking and blocking codes conditions were not used in the
pilot experiment. The reason for this is that if pictures are conditionally propositional
or analog encoded, then the other conditions should also work. In brief, the pilot study
was conducted to verify that the basic two conditions were met.

The pilot study was carried out with 40 participants who were included in both
conditions. A total of 10 pictures were used, and each participant encoded two different
pictures in each condition. Each picture was shown to 4 people in both propositional

and analog conditions, resulting in a total of 4 propositional and 4 encodings per
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picture. The aim of this procedure was to reduce error rates that may occur due to
possible memory overload in one participant.

Following the pilot study, we analyzed the participants’ old and new decisions
to the three foils and one original pictures during the recognition phase. These foils
were categorized as reversal, displacement, and novelty. Based on the logic of
propositional condition in this study, we expected participants to make new decisions
for displacement and novelty categories, while making old decisions for reversal and
original categories. Similarly, based on the reason for analog condition, we expected
participants to make new decisions for reversal and novelty categories, while making
old decisions for displacement and original picture categories. The results obtained for

propositional and analog conditions are shown in Table 4 and Table 5.

Table 4: Number of Decisions on Only Propositional Encoding Condition

NeNv:flgle):iZi?)tl‘ls Number of Number of Number of
. Old Decisions New Decisions  Old Decisions
Pictures for . .
. for Reversal for Novelty for Original
Displacement . -
. Foil Foil Target
Foil
Picture 1 3 0 3 2
Picture 2 4 2 2 4
Picture 3 2 2 4 2
Picture 4 1 0 3 1
Picture 5 2 2 2 3
Picture 6 4 2 3 2
Picture 7 1 3 3 2
Picture 8 2 2 4 3
Picture 9 3 2 3 4
Picture 10 3 2 4 1
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Table 5: Number of Decisions on Only Analog Encoding Condition

Number of Numbe.r'of Number of Number of
. . OIld Decisions . . . .
. New Decisions New Decisions  Old Decisions
Pictures for . .
for Reversal . for Novelty for Original
. Displacement .
Foil . Foil Target
Foil
Picture 1 3 2 3 1
Picture 2 2 1 3 3
Picture 3 1 1 1 1
Picture 4 2 1 2 1
Picture 5 2 2 4 2
Picture 6 2 2 2 1
Picture 7 2 4 3 4
Picture 8 0 3 4 3
Picture 9 1 0 4 2
Picture 10 2 2 3 3

This pilot study was conducted to determine if each picture was encoded in an
analog and propositional way. To achieve this, we analyzed the participants' responses
to each picture in two conditions. As a result of this analysis, we identified which

pictures would be used in the main study.

Picture 1

In the propositional condition, the results showed 3 new decisions and 0 old
decisions for displacement foil. Also, there was a 1 decision that confidence rate was
evaluated as new even though the participant’s response was old. However, 4 new
decisions and 0O old decisions were obtained for reversal foil. In the analog condition,
3 new decisions and 0 old decisions were obtained for reversal picture. Also, there was
a 1 decision that confidence rate was evaluated as new even though participant’s
response was old. There were 2 old decisions and 1 new decision were obtained for
displacement foil. Also, there was a 1 decision that confidence rate was evaluated as
new even though participant’s response was old. According to the propositional
results, we can say that responses given to displacement foil were obtained in line with
our expectation. However, it was noticed that reversal change was easily detected by
the participants in propositional condition. The analog condition results were
consistent with our expectation because there were more new decisions for reversal
foil than for displacement foil. The reversal foil was quite noticeable in two conditions
for picture 1. The reason may be that reversal change was made in the foreground of

the field of the picture. Possibly, if the reversal change was made on objects which are
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in the background of the picture, the results can be obtained as consistent with the
logic. However, the participants did not see only one picture in the main experiment.
Hence, we though this advantage for reversal foil can decrease in a picture set.

Therefore, we decided to include the first picture in the main experiment.

Picture 2

In the propositional condition, 4 new decisions and O old decision were
obtained for displacement foil, and 2 new and 2 old decisions were obtained for
reversal foil. In the analog condition, 2 new and 2 old decisions were obtained for
reversal foil, and 3 new and 1 old decision were obtained for displacement foil.
According to these, responses in propositional condition were consistent with our
expectation because there were more new decisions for displacement picture than for
reversal picture in the propositional condition. On the other hand, in the analog
condition, there were more new decisions for displacement than new decisions for
reversal foil, which was not in line with the aim. The displacement foil was quite
noticeable in two conditions for picture 2. Despite this, we decided to include this

picture in the main experiment to be tested with a larger picture set.

Picture 3

In the propositional condition, 2 new and 2 old decisions were obtained for
displacement foil, and 2 new and 2 old decisions were obtained for reversal foil. In the
analog condition, 1 new and 3 old decisions was obtained for reversal foil, and 3 new
and 1 old decision were obtained for displacement foil. This picture had been used in
the study of Talasl1 (1990) and the manipulations had worked according to the purpose
of the experiment. Therefore, although the results from the pilot study did not support

our logic clearly, we decided to include this picture in the main study.

Picture 4

In the propositional condition, 1 new and 2 old decisions were obtained for
displacement foil. Also, there was a 1 decision that confidence rate was evaluated as
old even though participant’s response was new for displacement foil. There were 4
new and O old decisions were obtained for reversal foil. In the analog condition, 2 new

decisions and 1 old decision were obtained for reversal foil, and 2 new and 1 old
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decision were obtained for displacement foil. And, in analog condition the confidence
rate did not obtain from one participant due to technical reasons. Therefore, decisions
given to reverse and displacement foil were evaluated based on 3 pictures. According
to the results, it seemed that our expectation did not support in the propositional
condition. Also, in this picture, there were 3 new decisions for original picture in the
propositional condition. Considering all of these results obtained from this picture, we

decided to exclude it from the main study.

Picture 5

In the propositional condition, 2 new and 2 old decisions were obtained for
displacement foil, and 2 new and 2 old decisions were obtained for reversal foil. In the
analog condition, 2 new decisions were obtained for reversal foil. Also, there was a 1
decision that confidence rate was evaluated as old even though participant’s response
was new for displacement foil and there was a 1 missing data. There were 2 new and
2 old decisions were obtained for displacement foil. According to these unclear results,

we decided to include this picture in the main study for testing with more participants.

Picture 6

In the propositional condition, 4 new and O old decisions were obtained for
displacement foil, and 1 new and 2 old decisions were obtained for reversal foil. Also,
there was a 1 decision that confidence rate was evaluated as new even though
participant’s response was old for reversal foil. In the analog condition, 2 new and 2
old decisions were obtained for reversal foil, and 2 new and 2 old decisions were
obtained for displacement foil. The results from the analog condition were not
conclusive, but we can infer that our expectation may work for the propositional
condition because there were more new decisions for displacement than reversal foil.

Overall, we decided to include this picture in the main study.

Picture 7

In the propositional condition, 1 new and 1 old decision were obtained for
displacement foil. Also, there was a 1 decision that confidence rate was evaluated as
new even though participant’s response was old for displacement foil and there was a

1 missing data. There were 3 old decisions were obtained for reversal foil. Also, there
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was a | decision that confidence rate was evaluated as new even though participant’s
response was old for displacement foil. In the analog condition, 2 new and 2 old
decisions were obtained for reversal foil, and O new decision and 4 old decisions were
obtained for displacement foil. Overall, we can say that our expectation seemed to
work in analog condition whereas there were unclear results in propositional condition.

Therefore, we decided to include this picture in the main study.

Picture 8

In the propositional condition, 2 new and 2 old decisions were obtained for
displacement foil, and 2 new and 2 old decisions were obtained for reversal foil. In the
analog condition, 0 new decision and 4 old decisions were obtained for reversal foil,
and 1 new decision and 3 old decisions were obtained for displacement foil. These
results were contradictory to our initial aim. Thus, we decided to exclude this picture

from the main study.

Picture 9

In the propositional condition, 3 new and 1 old decision were obtained for
displacement foil. There were 1 new and 2 old decisions were obtained for reversal
foil. Also, there was a 1 missing data for reversal foil. In the analog condition, 1 new
decision and 3 old decisions were obtained for reversal foil, and 4 new decisions and
0 old decision were obtained for displacement foil. Based on the result of analog
condition, our expectation may not work consistently with our aim, as the displacement
change was easily noticeable by participants in this condition. Therefore, we decided

to exclude this picture from the main study.

Picture 10

In the propositional condition, 3 new and 1 old decision were obtained for
displacement foil. There were 0 new and 2 old decisions were obtained for reversal
foil. Also, there was 2 missing data for reversal foil. In the analog condition, 2 new
decisions and 1 old decision were obtained for reversal foil. Also, there was a 1
decision that confidence rate was evaluated as new even though participant’s response
was old for reversal. There were 2 new and 2 old decisions were obtained for

displacement foil. Based on the results of the propositional condition, our expectation
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seemed to work well, with more new decisions for displacement foil than for reversal
foil. There were no new decisions for reversal foil. Despite the unclear results of the
analog condition, we decided to include this picture in the main study to test with more
participants.

At the end of the pilot study, three pictures were excluded from the picture set.
We decided to carry out the main experiment with 7 pictures. Some pictures did not
exclude from the picture set because we wanted to obtain results of them in larger
picture set. In the pilot study, each participant was shown only one picture. For this
reason, some reversal or displacement changes may had been noticeable. The other
reason of some pictures did not exclude from the picture set because there were unclear
results in terms of our expectation. So, we decided to obtain results of these pictures
with more participants. The pictures 4, 8, and 9 were excluded from the picture set.
The exclusion reason of picture 8 was the analog condition results seemed to against
our expectation as have no new decision on reversal foils. Also, the exclusion reason
of picture 9 was the analog condition results seemed that have more decisions on
displacement foils than reversal foils. The picture 4 did not include in the main study

because we considered responses of the original picture in propositional condition.
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CHAPTER IV

RESULTS

In this chapter, the results of the analysis are reported. The main purpose of the
study was to assess how encoding manipulations affect false recollection performance
of pictures. In the scope of this study, we expected differences in old decisions based
on conditions. Accordingly, false recollections were counted toward the hypotheses.

Before the analysis, two of the pictures were removed due to a technical
problem. The analysis of main experiment proceeded with the remaining five pictures.
In total, we analyzed differences in old decisions for 20 pictures.

Firstly, a 4x4 mixed-design analysis of variance (ANOVA) and a number of
paired-sample t-tests were conducted to compare the main effects of the encoding type
and foil category and investigate the interaction effect between the encoding type and
foil category on false recollections. All analyses were conducted using the Statistical

Package for Social Sciences (SPSS) for Windows, Version 29.

3.1 RESULTS OF ANOVA REGARDING THE EFFECTS OF ENCODING
TYPE AND FOIL CATEGORY ON FALSE RECOLLECTION

To detect outliers, z scores were calculated. According to Field (2018: 339),
values higher than 3.29 or lower than -3.29 are considered outliers. In the result of this
analysis, no outliers were detected.

In the study, the main effects of encoding type and foil category on false
recollections were examined. Therefore, the “old” responses given to foil pictures were
considered the dependent variable. To explore the effect, a 4 (encoding type:
propositional, analog, neither, and natural looking) x 4 (foil category: displacement,
reversal, novelty, original) mixed-design ANOV A was conducted. The encoding type
was the between-subject, while foil category was the within-subject design. The
sphericity assumption was met for foil category.

There was no main effect of encoding type on false recollection (F(3, 76) =

1.30, p>.05, np>=.049). So, there were no significant differences among propositional
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code (M = 2.59, SD = .159), analog code (M = 2.71, SD =.151), neither coding (M =
2.33, SD = .155), and natural looking condition (M = 2.41, SD = .155). There was a
main effect of foil category on false recollection (F(3, 228) = 26.96, p < .001, 1>~
.262). The old responses given to original foils (M = 3.05, SD =.122) were higher than
the old responses given to reverse foils (M =2.98, SD = .126). The old responses given
to reverse foils (M =2.98, SD = .126) also were higher than the old responses given to
displacement foils (M =2.12, SD =.113). And, the old responses given to displacement
foils (M = 2.12, SD = .113) were higher than the old responses given to novelty foils
(M =1.90, SD = .137). Also, there was no significant interaction effect of encoding
type and foil category on false recollection (F(9, 228) = .94, p > .05, 1, >=.036). Based

on the hypotheses, the planned comparisons were conducted.

3.2 RESULTS OF PAIRED-SAMPLES T-TESTS
3.2.1 Possible Comparisons within Conditions

Paired-samples t-tests were conducted to examine the differentiation of old
responses (false recollections) to foil categories in each condition. For each condition,
old responses to foil category were compared with each other. These comparisons
aimed to test the hypotheses suggesting that old decisions differed based on foil
categories within the same condition. A total of six comparisons were examined for
each encoding condition. In order to determine the significance level, Holm’s
sequential Bonferroni procedure was applied. After correction, the significance values
were set at .008, .01, .012, .016, .025, .05, respectively.

For each encoding condition, six separate analyses were conducted. First, all
possible comparisons across old decisions to foil categories for the only propositional
encoding condition were executed. Second, all possible comparisons across old
decisions to foil categories for the only analog encoding condition were conducted.
Then, all possible comparisons across old decisions to foil categories for neither code
is used condition were performed. Lastly, all possible comparisons across old

decisions to foil categories for the natural looking conditions were conducted.
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3.2.1.1 The Comparisons across Reverse and Displacement Pictures for Old
Decisions

According to the results of the planned comparison conducted on the basis of
the hypotheses, for the propositional condition, there was a significant difference
between old decisions for reverse foils (M = 3.32, SD = 1.29) and displacement foils
(M =2.00, SD = 1.16), t(18) =3.44, p < .01 (.05/5), in accordance with the Holm’s
sequential Bonferroni procedure. The result supported Hypothesis 1. For the analog
condition, according to the results of the paired-samples t-tests, there was no
significant difference between old decisions given to reverse foils (M = 3.00, SD =
1.23) and displacement foils (M = 2.48, SD = .93), #(20) =1.76, p > .016 (.05/3), in
accordance with the Holm’s sequential Bonferroni procedure. The result did not
support Hypothesis 2. For neither code is used condition, paired-samples t-tests results
showed that there was no significant difference between old decisions given to reverse
(M =2.60, SD = 1.19) and displacement foils (M = 2.20, SD = 1.97), #(19) =1.09, p >
.016 (.05/3), in accordance with the Holm’s sequential Bonferroni procedure. The
result supported Hypothesis 3. For natural looking condition, paired-samples t-tests
results showed that there was a significant difference between old decisions given to
reverse (M =3.00, SD = .73) and displacement foils (M = 1.80, SD =.70), #(19) =5.34,
p < .008 (.05/6), in accordance with the Holm’s sequential Bonferroni procedure . So,

Hypothesis 4 was not confirmed.

3.2.1.2 The Comparisons of Reverse, Displacement, and Original Images with
Novelty Images

For the propositional condition, according to the results of the paired-samples t-tests,
there was a significant difference between old decisions for reverse foils (M = 3.32, SD = 1.29)
and novelty foils (M = 1.95, SD = 1.13), t(18) =4.19, p <.008 (.05/6) in accordance with
the Holm’s sequential Bonferroni procedure. Oppositely, for this condition, the results
showed that there was no significant difference between old decisions for displacement
foils (M = 2.00, SD = 1.16) and novelty foils (M = 1.95, SD = 1.13), #(18) =.14,p >
.025 (.05/2) in accordance with the Holm’s sequential Bonferroni procedure.
Additionally, according to results of paired-sample t-tests for this condition, there was

a significant difference between old decisions for original foils (M =3.11, SD = 1.10)

40



and novelty foils (M = 1.95, SD = 1.13), #(18) =-3.76, p < .008 (.05/6) in accordance
with the Holm’s sequential Bonferroni procedure.

For the analog condition, according to the results of the paired-samples t-tests, there was
a significant difference between old decisions for reverse foils (M = 3.00, SD = 1.23) and
novelty foils (M = 2.05, SD = 1.20), #(20) =2.85, p <.012 (.05/4) in accordance with the
Holm’s sequential Bonferroni procedure. Oppositely, for this condition, there was no
significant difference between old decisions for displacement foils (M = 2.48, SD =
.93) and novelty foils (M =2.05, SD = 1.20), #(20) = 1.40, p > .025 (.05/2) in accordance
with the Holm’s sequential Bonferroni procedure. Additionally, according to results of
paired-sample t-tests for this condition, there was a significant difference between old
decisions for original foils (M = 3.33, SD = .91) and novelty foils (M = 2.05, SD =
1.20), 1(20) =-4.26, p <.008 (.05/6) in accordance with the Holm’s sequential Bonferroni
procedure.

For neither code used condition, according to the results of the paired-samples t-tests,
there was no significant difference between old decisions for reverse foils (M = 2.60, SD =
1.19) and novelty foils (M = 1.85, SD = 1.31), #(19) =2.26, p > .01 (.05/5) in accordance
with the Holm’s sequential Bonferroni procedure. Also, for this condition, there was no
significant difference between old decisions for displacement foils (M = 2.20, SD =
1.20) and novelty foils (M = 1.85, SD = 1.31), #(19) =.94, p > .025 (.05/2) in accordance
with the Holm’s sequential Bonferroni procedure. Additionally, according to results of
paired-sample t-tests for this condition, there was a significant difference between old
decisions for original foils (M = 2.65, SD = 1.23) and novelty foils (M = 1.85, SD =
1.31), 1(19) =-3.24, p <.008 (.05/6) in accordance with the Holm’s sequential Bonferroni
procedure.

For the natural looking condition, according to the results of the paired-samples t-tests,
there was a significant difference between old decisions for reverse foils (M = 3.00, SD = .73)
and novelty foils (M = 1.75, SD = 1.25), #(19) =3.77, p <.008 (.05/6) in accordance with
the Holm’s sequential Bonferroni procedure. Oppositely, for this condition, there was
no significant difference between old decisions for displacement foils (M = 1.80, SD =
.70) and novelty foils (M = 1.75, SD = 1.25), #(19) =.20, p > .012 (.05/4) in accordance
with the Holm’s sequential Bonferroni procedure. Additionally, according to results of

paired-sample t-tests for this condition, there was a significant difference between old

41



decisions for original foils (M = 3.10, SD = 1.12) and novelty foils (M = 1.75, SD =
1.25), 1(19) =-4.48, p <.008 (.05/6) in accordance with the Holm’s sequential Bonferroni
procedure.

All of these results regarding the comparison between novelty and other foil
categories were consistent. In all conditions, old decisions given to reverse and original
foils were higher than those for novelty foils. This difference was statistically
significant except for the neither code is used condition. In the neither code is used
condition, the difference between old decisions given to reverse and novelty foils was
insignificant although there were more old responses for reverse foils than novelty
foils. Additionally, there were no significant difference between old decisions given

to novelty and displacement foils. These results partially supported Hypothesis 5.

3.2.2 Other Findings

In addition to the main hypotheses, differences between old responses given to
reverse, displacement, and novelty foils as well as original foils were also analyzed.

For the propositional encoding condition, according to the results, there was
no significant difference between old decisions for reverse foils (M = 3.32, SD = 1.29)
and original foils (M = 3.11, SD =1.10), t(18) =.64, p > .016 (.05/3) in accordance with
the Holm’s sequential Bonferroni procedure. Additionally, there was a significant
difference between old decisions for displacement foils (M = 2.00, SD = 1.16) and
original foils (M =3.11, SD = 1.10), #(18) =-2.96, p < .012 (.05/4) in accordance with the
Holm’s sequential Bonferroni procedure.

In the analog encoding condition, according to the results, there was no
significant difference between old decisions for reverse foils (M = 3.00, SD = 1.23)
and original foils (M = 3.33, SD = .91), #20) =-1.28, p > .05 (.05/1) in accordance with
the Holm’s sequential Bonferroni procedure. Also, there was a significant difference
between old decisions for displacement foils (M = 2.48, SD = .93) and original foils
(M = 3.33, SD = 91), 1(20) = -3.18, p < .01 (.05/5) in accordance with the Holm’s
sequential Bonferroni procedure.

For the neither code is used condition, the results showed that old responses
given to reverse foils (M = 2.60, SD = 1.19) were not significantly different from old
responses given to original foils (M = 2.65, SD = 1.23), «(19) =-.14, p > .05 (.05/1) n
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accordance with the Holm’s sequential Bonferroni procedure. Moreover, there was no
significant difference between old decisions for displacement (M = 2.20, SD = 1.20)
and original foils, #(19) =-1.14, p > .016 (.05/3) in accordance with the Holm’s sequential
Bonferroni procedure.

The results of the last condition, which was the natural looking condition,
showed that old decisions given to reverse foils (M = 3.00, SD = .73) did not
significantly differ from old decisions given to original foils (M = 3.10, SD = 1.12),
1(19) = -.36, p > .01 (.05/2) in accordance with the Holm’s sequential Bonferroni
procedure. There was a significant difference between old decisions given to
displacement foils (M = 1.80, SD =.70) and original foils, #(19) =-4.61, p <.008 (.05/6)
in accordance with the Holm’s sequential Bonferroni procedure.

In total, except for neither code is used condition, there were no significant
differences between old decisions given to reverse and original foils; and there were
significant differences between old decisions given to displacement and original foils.

The old responses of all comparisons are shown in Table 6 and Figure 7.

Table 6: Old Decisions Given to Foil Category across Conditions

Reversal Displacement Novelty Original

Prop 63 38 37 59
Analog 63 52 43 70
Neither 5, 44 37 53

code
Natural 60 36 35 62

Note: These are raw data.
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Figure 7: The Means of Old Responses for Encoding Conditions
3.3 DRAWING ROC CURVES

In the ROC curves, the x-axis depicts false alarm rates, representing old
responses given to new pictures, while the y-axis illustrates hit rates, indicating old
responses given to old pictures (Macmillan and Creelman 2005: 9). Curves that come
close to the upper left corner of the graph indicate higher memory accuracy. In the
study, we collected number of false alarm from the foil category, and hit rates were
collected from original pictures. For each encoding condition, distinct ROC curves
were drawn (see Figures 8, 9, 10, 11). The curves included all three foil categories.

The curve for displacement and novelty foils appeared closer to each other than
reverse foils, especially in propositional and natural looking conditions. Also, it can
be seen easily that the curve of reverse foil was lower than the other curves in all
conditions. Since the curve was notably far from the upper left corner, the accuracy

for reverse pictures was lower than the accuracy for displacement and novelty pictures.
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Figure 9. ROC Curves for Foil Category in Analog Condition
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CHAPTER V

DISCUSSION

The main purpose of this study was to investigate how encoding manipulations
affect the false recollection performance of pictures. For this aim, it explored the
impact of encoding conditions on old decisions given to the foil categories. In this
chapter, how encoding manipulations affect false recollection performance is
discussed based on the results of the present study.

In the extent of this study, a picture set consisting of ten pictures was created.
Three of the pictures were eliminated in the pilot study, and two were removed from
the analysis. Therefore, the analyses were conducted with the remaining five pictures.
In a classical recognition paradigm, participants decide whether or not the pictures
were seen in the study phase. Then, old responses given to new (non-studied) stimuli
are calculated as false alarms. However, in the present study, it was expected that old
decisions (number of false alarms) would differ based on conditions. In accordance
with this purpose, the ANOV A analyses were conducted to observe the main effects
of encoding type and foil category, and the interaction effect between them on false
recollection. Later, the planned paired samples t-tests were also applied to investigate
the differences for experimental conditions in terms of the old responses given to foil

categories.

4.1 EVALUATION OF THE FINDINGS REGARDING ANOVA ANALYSES
In this study, the main effects of encoding type and foil category on false
recollection were examined. Results showed that there was no main effect of encoding
type on false recollection. Thus, encoding conditions did not differ from each other in
terms of false recollection performance in our experiment. On the other hand, there
was a main effect of foil category on false recollection, indicating that the old
responses given to the pictures under the foil category differed from each other. There
was no interaction effect between encoding type and foil category. Although this

differentiation was not found to be significant, the planned paired samples t-tests were
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conducted, and the results were evaluated below.

4.2 EVALUATION OF THE FINDINGS REGARDING PAIRED SAMPLES T-
TEST ANALYSES

4.2.1 Evaluation of Responses to Reverse and Displacement Foils within the
Extent of the Hypotheses

The current study also examined the false memory production in foil category,
which included reverse, displacement, novelty, and original pictures. The old decisions
acquired from foil categories were used as measurements.

In our study, we hypothesized that the propositional encoding would lead to an
increase in old decisions given to reverse foils compared to displacement foils. In other
words, it was expected that there would be more false recollections in reverse pictures
than displacement pictures. The results of paired samples t-tests indeed showed that in
the propositional condition, there were more old decisions for reverse foils than for the
displacement foils. Talasl1 (1990) demonstrated that if the analog code is manipulated,
the propositional code is rendered strong, similar to our propositional condition. Thus,
it was assumed that reverse changes could not be detected via the propositional code.
In the propositional condition, results were consistent with Talasli’s (1990) assertion
because old decisions given to reverse foils were higher than for displacement foils.

It is crucial to state that there was no significant encoding effect on false
recollection. If this result cannot be explained by the encoding effect, it can be
explained as follows: As Hollingworth and Henderson (2002) mentioned, the
orientation of an object is unlikely to be coded. A propositional relationship on the
orientation of an object is not mostly established while looking at a picture.
Accordingly, participants could establish more easily propositional relations that are
relevant to object’s position than the orientation of objects. It may be reason that there
were fewer false recollections for displacement foils.

For the analog condition, the results showed that although the difference was
insignificant there were more old responses given to reverse foils than displacement
foils. In the analog encoding condition, it was assumed that the propositional code was
manipulated. So, we expected that establishing propositional relationships would

become more difficult. In this way, we anticipated more false recollections would
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emerge in displacement foils than in reverse foils. However, the paired samples t-test
result did not support our expectation. This finding was similar to the propositional
encoding conditions.

These findings may also be explained based on position specificity. The
existing literature on this topic has exhibited that if the position of the target object is
manipulated, detection of this change becomes easier (e.g., Kahneman et al. 1992). If
the test options are presented at the target’s original location, recognition of objects
becomes more accurate (Hollingworth 2006). The findings of Hollingworth (2006)
showed that there was no interaction between test object’s position (same or different)
and discrimination type (token or orientation). Thus, either token changes detection or
orientation changes detection did not differ each other according to position. Based on
this result, we can make an inference that object position change plays a more critical
role in recognizing a picture than discrimination type. Moreover, we know that
propositional relationships can be established about the position of objects (Gronau et
al. 2008). Participants can intentionally make this type of association when encoding
a picture. Especially in some pictures (picture 2 and picture 7), we noticed that fewer
old decisions were given to displacement foils compared to other pictures. The
potential reason may be that displacement changes in these two pictures were very
noticeable for participants. In this respect, some pictures may have an advantage in
terms of false recollection. In other fronts, based on the ANOV A results of our study,
encoding type did not significantly affect the false recollection performance. The
manipulation may not distort the propositional encoding. Hence, participants could
establish relationships about objects’ positions. We obtained converging explanations
for the result of false recollections given to displacement foils.

For the ‘neither code is used’ condition, it was hypothesized that old responses
given to reverse and displacement foils would not be significantly different each other.
In this condition, no significant difference in terms of false recollection performance
was expected between these two foils. This condition involved propositional and
analog manipulation simultaneously. Hence, it was assumed that establishing
propositional relationship and encoding in an analog way would become difficult.
Results showed that there was no significant difference between old decisions given

to reverse and displacement foils. So, our hypothesis was also confirmed in this
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encoding condition, suggesting that propositional and analog codes were equally
attenuated in this condition. It is crucial to note that old responses given to
displacement foils were less than those given to reverse foils, although this
differentiation was not statistically significant. This finding may be attributed to
similar reasons observed in the propositional and analog conditions.

In the ‘natural looking’ condition, we also expected that there would be no
significant difference between old decisions given to reverse and displacement foils.
This assumption was based on the idea that these two codes (propositional and analog)
were equally strong in this condition. However, the result did not support this
prediction. The findings revealed that significantly more old decisions were given to
reverse foils than to displacement foils. Thus, more false recollections occurred with
reverse foils than with displacement foils. These results were similar to the outcomes
in the other conditions, indicating that participants were more likely to decide in favor
of old for reverse foils than for displacement foils.

In this case, it can be concluded that the detection of reverse changes was more
challenging than that of displacement foils. Hollingworth (2005), in experiment 1 and
experiment 3, investigated the detection of rotation and token changes (where the
target was replaced by another) under immediate test and delayed test conditions. In
the immediate test condition, test pictures were given immediately after exposure to
the studied picture. In delayed test condition, test items were presented after all scenes
had been presented. Results showed that delay manipulation did not produce a reliable
main effect on correct detection performance. Also, there was no reliable main effect
of change type (rotation and token). However, there was an advantage for rotation
change detection in the immediate test condition. There was a reliable drop in
orientation change detection performance from the immediate to delayed test,
especially this effect increased if the delay was 24 hours. In our experiment, we did
not use an immediate test paradigm; instead, we calculated old responses (false
recollections) given to each foil with a delayed test. This may provide another
explanation as to why reverse foils were recognized as older than displacement foils.
Hollingworth (2005) suggested that orientation information might be less robust than
token dimensions such as color, shape, and texture.

According to the results, differences between old decisions given to reverse
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and displacement foils were significant in the propositional and natural encoding
conditions. Although there was no significant difference between these two foils, the
same result was also obtained in the analog encoding and neither code is used
condition, where old decisions given to displacement foils were fewer than reverse
foils. We predicted this difference to occur in the propositional condition, but it also
emerged in the other conditions. The manipulation in analog encoding, which was
applied, could not sufficiently restrain the propositional code. Alternatively,
participants may have noticed displacement changes easily despite the manipulation.
Besides, this difference was most evident in the natural condition. This may indicate
that in the absence of any manipulation, fewer false recollections may occur in

displacement foils than in reverse foils.

4.2.2 Evaluation of Responses to Novelty Foils within the Extent of the
Hypotheses

In this study, we hypothesized that in all four encoding conditions, old
responses given to reverse, displacement, and original foils would be higher than old
responses given to novelty foils. In other saying, more false recollections were
expected in reverse, displacement, and original pictures than in novelty pictures.
According to the change detection literature, recognition performance can also be
measured through the replacement of target objects with different objects (e.g., Brady
et al. 2008; Hollingworth and Henderson 2002; Hollingworth et al. 2001; Utochkin
and Brady 2020). As mentioned before, token change can be applied in various ways
in studies. In one method, distractor objects are chosen from a different category than
the target object, or distractor objects are chosen from the same category as the target
object. Objects from the same category are more visually similar to the target objects
than objects from different categories (Hollingworth and Henderson 2002). Another
method involves determining whether distractor objects are consistent or inconsistent
with the scene (e.g., Hollingworth and Henderson 2003). In our study, we used objects
from both same and different categories. For example, in one picture, a target object
(tree) was changed with an object (pine tree) from the same category. However, for
another picture, a target object (mill) was changed with an object (house) from a

different category. Additionally, none of the pictures included inconsistent objects
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with the picture theme.

Consistently, our results were the same in terms of comparing novelty and other
foil pictures in all conditions. It was found that significantly more old decisions were
given to reverse and original foils than to novelty foils, except only in the ‘neither code
is used’ condition. In the ‘neither code is used condition’, although the difference was
insignificant, there were more old responses to reverse foils than to novelty foils.
Additionally, in our experiment, there was no significant difference between old
decisions given to displacement and novelty foils. The results showed that
displacement foils were at least as well detected as novelty foils. Additionally, it can
be said that novelty foils were not be strong distractor than displacement foils. In other
words, displacement foils may be as strong a distractor as novelty changes. In a study
(Hollingworth 2006), there was no reliable main effect of orientation changes and
token changes. So, the detection of orientation and token changes did not significantly
differ in this experiment. However, we obtained a reliable difference between reverse
and novelty changes in pictures. This inconsistent result can be explained as reversal
changes in our experiment were quite different from orientation changes in that
experiment.

Based on the Talasli’s (1990) experiment, we also assumed that novelty
changes can be detected by both propositional and analog codes. This kind of change
can stimulate both codes. Our results indeed showed that novelty changes were
detected by two codes compared to other changes. There were fewer false recollections
in novelty foils, especially in the natural condition. Accordingly, we can infer that
when there was no manipulation, both propositional and analog codes can be active

simultaneously, corresponding to Talasli’s (1990) assertion.

4.2.3 Evaluations of Other Results

Among the non-hypothesized findings, we analyzed the differences in old
responses (false recollections) given to reverse, displacement, and original foils.

In the propositional, analog, and natural encoding conditions, the results
showed no significant differences between old decisions given to reverse and original
foils, whereas there were significant differences between decisions for displacement

and original foils. More old decisions were given to original foils than to displacement
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foils. In other words, old decisions given to displacement foils were fewer than those
given to original foils. Moreover, the differences between old decisions for
displacement foils and original foils were most evident in the natural looking
condition. This implies that more false recollections can occur in original pictures than
in displacement pictures when there is no manipulation in encoding. Additionally, old
responses given to reverse foils did not significantly differ from original foils,
suggesting that the participants may have evaluated the reverse pictures as old pictures.

On the other hand, in the ‘neither code is used’ condition, there were no
significant differences between either reverse or displacement foils and original foils.
However, although it was not statistically significant, there was fewer old decisions
given to displacement foils than to original foils, similar to the other three conditions.
Reverse and original foil decisions were almost equal to each other.

According to the results, we can say that participants tended to recognize
reverse foils as almost identical to original foils, while they evaluated displacement
foils as almost identical to novelty foils. This result may be explained by the notion
that reverse foils were not strong distractors compared to original pictures. The
participants tended to give old decisions almost equally for reverse and original foils,

and these decisions were significantly fewer than for displacement and novelty foils.

4.3 LIMITATIONS AND SUGGESTIONS FOR FUTURE STUDIES

There are some limitations of our study. First of all, we created pictorial stimuli
for the present study. Although we took into consideration some criteria in the process
of drawing pictures, recognition performance may have been affected by some
pictures. For example, there were very few false recollections that occurred on
displacement foils. The possible reason for this is that the displacement change was
quite noticeable for participants. On the other hand, novelty foils were not as strong a
distractor as displacement foils. The creation of stimuli might be the reason why the
expected significant findings between encoding conditions were not obtained.

Another limitation has concerned the creation of pictures, particularly in our
third picture's displacement foil. Ideally, the home and the tree were to be swapped for
the displacement foil. However, in addition to this transposition, the home was also

vertically reversed. This mistake was noticed after the analyses. Consequently, we
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proceeded to analyze the data without considering the responses to the third picture.
Upon analysis, we observed that there was no significant difference in any of the
comparisons. Based on this result, we can conclude that this error did not significantly
impact the overall evaluation of the study. It appears that our participants noticed more
easily the displacement change (between the home and the tree) than the reverse
change (home).

Another limitation could stem from the manipulation methods of stimuli. The
pictures were manipulated according to the methods of Talasli’s (1990) experiment.
In his study, he developed some equipment to present the pictures. However, we used
a computer program for drawing grid pattern, slicing pictures, and presenting them.
The thickness of the grid pattern and number of slices of pictures were not exactly the
same as in his study. The manipulations methods were the same as him, but there were
some technical changes in the implementation of manipulations.

In Hollingworth and Henderson’s (2002) study, they investigated whether
scene representation is retained from previously fixated and attended objects, contrary
to the assumption of the visual transience hypothesis. This hypothesis claims that
visual object representation decays rapidly after attention is withdrawn from an object.
Results showed that if participants had previously attended to the target objects, they
accurately discriminated type, token, or orientation changes. Additionally, a crucial
finding was that the recognition session involved refixation of the target object to
detect changes. This is important in terms of our study because we did not monitor eye
movements. Thus, we did not ensure whether participants fixated on the target objects
during study and recognition sessions. Additionally, we did not ensure whether
participants equally paid attention to all pictures, although we instructed them to do
SO.

Talasl1 (1990) made changes in four different areas of a single picture, but he
used only one picture. This control helped prevent uncertainty about whether
participants looked at the target object. However, the abundance of our picture set
prevented us from making changes to every area of each image. The control we
implemented to address this potential problem involved applying changes in different
parts of each picture. Nevertheless, future studies could explore eye movements on

objects when measuring false recollections in visual stimuli.
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Another constraint could the existence of non-visual representations for
detecting rotation changes (Hollingworth and Henderson 2002). This suggests that
participants may produce propositional descriptions about the orientation of objects.
Even if it was possible, participants did not know which objects were the target objects,
and they lacked information about the nature of the changes. Therefore, similar to the
assertion of Hollingworth and Henderson (2002), in our study, it seems unlikely that
participants could establish quite detailed verbal propositions for each object in each
picture.

In our study, we did not analyze reaction time results, which could be a
suggestion for future studies. Based on the results of this study, it can be hypothesized
that there is higher reaction time for reverse changes compared to displacement and
novelty changes. Moreover, in this study, we did not control the order of presentation
of foil pictures in recognition session. For instance, do the old responses to
displacement, reverse, and novelty foils differ depending on the presentation order of

these pictures?

4.4 CONCLUSION

In the early literature on pictorial memory (Nickerson 1968; Shepard 1967;
Standing 1973), participants remembered based on broad categorical information
about a picture. The results of this current study were also coherent with the
hypothesis that there is a robust memory for visual details.

The consistent findings were obtained in terms of foil category. Through this
research, we conclude that reverse changes can produce more false recollections than
displacement and novelty changes, whereas displacement and novelty pictures can
produce fewer false recollections than reverse and original foils.

The primary aim of this study was to show that propositional and analog codes
are active while coding a picture. These both codes are specialized for distinct
information about the picture. Despite the absence of a main effect of encoding
condition results, this study had a crucial research question for false memory literature.
Accordingly, it was hypothesized that false recollection performance may be

predictable by which code is predominantly encoded.
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APPENDICES

APPENDIX A: THE INFORMED CONSENT FORM

Cankaya Universitesi Sosyal Bilimler Enstitiisii Psikoloji Anabilim Dal Bilissel
Psikoloji Yiiksek Lisans programinda yiiriitiilen bu arastrma, Dr. Ogretim Uyesi
Hande Kaynak danismanliginda, Biligsel Psikoloji Yiiksek Lisans 6grencisi Elif Sinem
Ertekin’in tez caligmasmin bir geregi olarak yapilmaktadir. Tez g¢aligmasi igin,
iiniversitesi Ogrencisi genc yetiskin bireylere ihtiya¢c duyulmaktadir. Arastirma
kapsaminda, yliriitiilecek uygulamalarin tamami Psikolog Elif Sinem Ertekin
tarafindan yapilacaktir.

Bu tez ¢aligmasi, resimsel uyaranlarm birtakim yontemlerle degisimlenmesiyle bellek
performansina etkisini belirlemeyi amaglamaktadir. Uygulamalar katilimcinin ve
arastirmacinin uygun olduklar1 bir zaman igerisinde gergeklesecektir. Gorlismeler tek
oturumda gercgeklestirilecek olup oturumun yaklasik sitiresi 30 dakika olacaktir.
Uygulama boyunca katilimcidan bilgisayar ekraninda bir gérev yapmasi istenecektir.
Katilim sirasinda gorevlerden ya da herhangi baska bir nedenden o6tiirii rahatsizlik
hisseden katilimcilar, cevaplama isini yarida birakabilirler. Béyle bir durumda
katilimcilarin  ¢alismayr uygulayan kisiye, calismay1r tamamlayamayacaklarini
sOylemeleri yeterli olacaktir. Gergeklestirilen goriisme sonrasinda, uygulamanin

bitiminde katilimciya agiklama ve bilgilendirme yapilacaktir. Caligma hakkinda daha

fazla bilgi almak icin. Psk. Elif Sinem Ertekin (E-posta: elfsnm.21 @hotmail.com) ya
da Dr. Hande Kaynak (E-posta: handek @cankaya.edu.tr) ile iletisim kurulabilir.

Gorlisme sirasinda katilimcinin izni dogrultusunda yazili kayitlar: alimacaktir. Daha
sonra bu kayitlar, katilimcmin kimlik bilgileri gizli tutularak bilimsel nitelikli
caligmalarda ve egitim amagl olarak kullanilabilir. Bu amagclarin disinda bu kayitlar
kullanilmayacak ve baskalar1 ile paylasilmayacaktir.

KATILIMCI:

ADI SOYADI:

IMZA:
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APPENDIX B: DEMOGRAPHIC INFORMATION FORM

Katilimer Kodu: ............

Cinsiyeti: Kadm () Erkek ( )
Dogum Tarihi: ........ A [overeeaaeann
Yasi:

Medeni Hali: Evli () Bekar () Dul () Bosanmus ()

Meslegi:

Saglik Durumuna Iliskin Bilgiler

Isitme Bozuklugu:  Var () Yok ()

GoOrme Bozuklugu:  Var () Yok ()

Varsa diizeltilmis mi?.............cccoeveeieeiineennn.

Renk Korliigii: Var () Yok ()

Gegirdigi Onemli Rahatsizliklar (Psikiyatrik, Nérolojik veya Psikolojik):

Halen Kullanmakta Oldugu ilag: Var () Yok ()
Varsa Ilacmn/ilaglarm Adlar1 ve Ne Zamandan Beri Kullanildig::
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APPENDIX C: VISUAL MATERIALS

Picture 1

Original picture Reverse picture

_;239

Displacement picture Novelty picture
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Picture 2

Displacement picture Reverse picture
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Picture 3

Original picture Reverse picture

Displacement picture Novelty picture
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Picture 4
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Original picture Reverse picture

Displacement picture Novelty picture
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Picture 5

Reverse picture

Original picture

Novelty picture

Displacement picture
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Picture 6

Displacement picture Novelty picture

73



Picture 7

Displacement picture Novelty picture
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Picture 8

Original picture Reverse picture

Displacement picture Novelty picture
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Picture 9

Original picture Reverse picture

Displacement picture Novelty picture
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Picture 10

Original picture Reverse picture

Displacement picture Novelty picture
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APPENDIX E: INSTRUCTIONS FOR ENCODING CONDITIONS

PROPOSITIONAL CONDITION

Sayin Katilimei,

Simdi size bazi resimler gosterilecektir. Resimlerin iizerinde bir 1zgara géreceksiniz.
Her bir resmi dikkatli bir sekilde incelemeniz 6nemlidir. Hazirsaniz ekrandaki OK

sekmesine tiklayarak baslayabilirsiniz.

ANALOG CONDITION

Saym Katilimci,

Simdi size bazi resimler gosterilecektir. Resimlerin her biri 8 pargaya boliinmiistiir ve ekranda
bu sekilde goriinecektir. Her bir resmi dikkatli bir sekilde incelemeniz Onemlidir.

Hazirsaniz ekrandaki OK sekmesine tiklayarak baslayabilirsiniz.

NEITHER CODE IS USED CONDITION

Sayin Katilimet,

Simdi size bazi resimler gosterilecektir. Resimlerin her biri 8 parcaya boliinmiistiir ve tizerinde
bir 1zgara bulunmaktadir. Ekranda bu sekilde goériinecektir.

Her bir resmi dikkatli bir sekilde incelemeniz 6nemlidir. Hazirsaniz ekrandaki OK

sekmesine tiklayarak baslayabilirsiniz.

NATURAL LOOKING CONDITION

Saym Katilimci,

Simdi size bazi resimler gosterilecektir.

Her bir resmi dikkatli bir sekilde incelemeniz 6nemlidir. Hazirsamz ekrandaki OK sekmesine

tiklayarak baslayabilirsiniz.
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APPENDIX F: INSTRUCTIONS FOR DISTRACTOR AND RECOGNITION
SESSIONS

DISTRACTOR SESSION

Sayin Katilimei,

Simdi size sayilar gosterilecektir.

Ekranda gordiigiinliz sayilar i¢cin “Biyiiktiir” veya “Kiiciiktiir” karar1 vermeniz
beklenmektedir. Ekranin solunda géreceginiz say1 saginda goreceginiz sayidan biiyiik
ise klavyedeki “F” tusuna, kii¢iik ise klavyedeki “K” tusuna basmalisiniz.

Hazrsaniz ekrandaki OK sekmesine tiklayarak baglayabilirsiniz.

RECOGNITION SESSION

Calismanin ilk asamasinda resimler goérmiistiiniiz. Buna eski resimler diyebiliriz.
Simdi ise size ekranda yine resimler gosterilecektir.

Gosterilecek resimlerin bazilar1 “Eski” resimlerdir. Resimlerin bazilari ise ilk asamada
gbrdiigiiniiz resim —yani eski resim- tizerinde yapilan degisiklikler sonucu elde edilmis
“Yeni” resimlerdir. Bunlar karisik bir sekilde tek tek ekrana gelecektir.

Sizden istedigimiz ekranda gosterilecek resmin eski resim olduguna karar verirseniz
“E”; ekranda gosterilecek resmin yeni resim olduguna karar verirseniz “Y” tusuna
basmanizdir.

Buna ek olarak her resim i¢in “Kararinizdan ne kadar eminsiniz?” sorusuna da yanit
vermeniz beklenmektedir. Olabildigince hizli ayn1 zamanda dogru yanit vermeye

calisiniz.
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