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ABSTRACT

THE EFFECTS OF EMOTIONAL VALENCE AND EMOTIONAL
AROUSAL ON EVENT-BASED PROSPECTIVE MEMORY IN YOUNG
ADULTS

AYDIN, Oykii
M.A. in Psychology

Supervisor: Assoc. Prof. Dr. Hande KAYNAK CELIK
July 2023, 103 pages

The main aim of the current study was to examine the effects of emotional
valence and emotional arousal on event-based prospective memory (EB-PM) among
young adults. A total of 63 young adults aged between 18 to 30 participated in the
study. The study was conducted in two sessions. In the first online session, participants
filled out an online survey that included a Demographical Information Form and the
Beck Depression Inventory (BDI). Participants for the second experimental session
was recruited from young adults who did not report any psychiatric or neurological
disorder within the past six months, did not have intense fears for specific contents
(e.g., snakes, dogs, heights, etc.), and got scores of 16 and below from the BDI. The
second session consisted of a computer-based EB-PM task in which participants’ PM
performance was measured for pictures from different emotional categories (i.e.,
positive-high arousal, positive-low arousal, neutral, negative-high arousal, and
negative-low arousal) selected from the International Affective Picture System
(IAPS). Within the EB-PM task, a PM task was embedded in a 1-back working
memory task, and both correct responses and reaction times were recorded. Besides,
the Positive and Negative Affect Schedule (PANAS) and Coding Test were applied as
filler tasks between the instructions and the EB-PM task. Moreover, a recognition task
and Post-Experimental Questionnaire was administered at the end of the EB-PM task.

The results showed that the main effects of both emotional valence and emotional
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arousal, as well as their interaction, on PM accuracy were significant. Moreover, the
main effects of both dimensions on reaction times in the PM task were significant.
However, the interaction effect of these dimensions on reaction times was not
significant. In addition, the correlation between PM task performance and 1-back
working memory task performance was significant in terms of reaction times, but no
correlation was found for accuracy. Regarding the PANAS scores, only the negative
affect scores were negatively correlated with overall PM accuracy. No other
correlations between PANAS scores and PM task performance were found. The
findings from the current study were evaluated and discussed in relation to the relevant

literature.

Keywords: Prospective Memory, Emotion, Valence, Arousal
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OZET

GENC YETIiSKINLERDE DUYGUSAL DEGERLIK VE DUYGUSAL
UYARILMISLIK BOYUTLARININ OLAY TEMELLI ILERIYE YONELIK
BELLEK PERFORMANSI UZERINDEKI ETKIiSI

AYDIN, Oykii
Psikoloji Yiiksek Lisans Tezi

Danisman: Dog. Dr. Hande KAYNAK CELIK
Temmuz 2023, 103 sayfa

Mevcut arastirmanin temel amaci geng yetiskinlerde duygusal degerligin ve
duygusal uyarilmishigim olay temelli ileriye yonelik bellek (OT-IYB) iizerindeki
etkisini incelemektir. Arastirmaya, 18-30 yas araliginda toplamda 63 geng yetiskin
katilmistir. Arastirma iki asamadan olusmustur. Ik asamada katilimcilar, Demografik
Bilgi Formu ve Beck Depresyon Envanteri (BDE)’ni iceren ¢evrim-i¢i anketi
tamamlamislardir. Ikinci asamaya katilan katilimeilar, son alt1 ay icerisinde herhangi
bir psikiyatrik veya nérolojik rahatsizlik gecirmemis, belirli igeriklere (6rn., yilan,
kopek, yiikseklik vs.) yonelik siddetli korkusu olmayan ve BDE’den 16 ve altinda puan
alan geng yetiskinler arasindan se¢ilmistir. Aragtirmanin ikinci agamasi, Uluslararasi
Duygusal Resim Sistemi (IAPS)’nden farkli duygu kategorileri (olumlu-yiiksek
uyarilmiglik, olumlu-diisiik uyarilmislik, nétr, olumsuz-yliksek uyarilmishk ve
olumsuz-diisiik uyarilmiglik) dikkate alinarak segilen resimler icin IYB
performansinin incelendigi bilgisayar temelli bir OT-IYB gérevinden olusmustur. OT-
IYB gorevi igerisinde, IYB gorevi ile 1-geri calisma bellegi gorevi es zamanli olarak
sunulmustur ve dogru tepkiler ile tepki siireleri kaydedilmistir. Ayrica, yonergeler ile
OT-1YB gorevi arasinda ara gorevler olarak Pozitif ve Negatif Duygu Olgegi (PNDO)
ile Sifre Testi sunulmustur. Ek olarak katilimcilar, OT-IYB gorevinden sonra tanima
testi ve Deney Sonrasi Tarama Sorulari’n1 tamamlamuslardir. Sonuglar, IYB dogru

tepki oranlar1 lizerindeki duygusal degerlik ve duygusal uyarilmigligin temel etkileri
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ile bu iki boyutun etkilesim etkisinin anlamli oldugunu gostermektedir. Ayrica, bu iki
boyutun 1YB tepki siireleri iizerindeki temel etkileri de anlamlidir. Ote yandan, bu
boyutlarin tepki siireleri iizerindeki etkilesim etkisi anlamli degildir. Ek olarak, iYB
gorevi ile 1-geri calisma bellegi gorevi arasinda tepki siireleri agisindan anlamli bir
iliski bulunmugsken, bu iliski dogru tepki oranlar1 agisindan incelendiginde anlamli
degildir. PNDO puanlari incelendiginde, yalnizca negatif duygu durum puanlari ile
toplam IYB dogru tepki oranlar arasinda negatif yonde anlamli bir iliski bulunmustur.
PNDO puanlari ile IYB performansi arasinda baska anlamli bir iliski bulunamamustir.
Arastirmadan elde edilen bulgular ilgili alan yazin kapsaminda degerlendirilmis ve

tartisilmastir.

Anahtar Kelimeler: ileriye Yonelik Bellek, Duygu, Degerlik, Uyarilmiglik
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CHAPTERII

INTRODUCTION

1.1 BACKGROUND OF PROSPECTIVE MEMORY

Memory is a crucial cognitive process that involves the encoding, storage and
retrieval of information. Although we often associate memory with recalling past
events, it has also vital functions such as remembering when and what to do in the
future. Therefore, memory serves as a bridge which connects the past, present and
future.

Temporally, memory processes are classified as retrospective memory and
prospective memory (Eysenck 2014: 362). Namely, prospective memory focuses on
remembering future tasks, whereas retrospective memory pertains to remembering
past events. In one sense, the function that serves as a bridge connects the present to
the future is called prospective memory. On the other hand, the function that serves as
a bridge connects the past to the present is called retrospective memory. In the content
of the current thesis, prospective memory processes were evaluated.

Prospective memory (PM) is defined as remembering to perform a planned
action at some point in the future (McDaniel and Einstein 2007). In other words, PM
involves “remembering to remember” (Cohen and Hicks 2017: 1; Schonfield and
Stones 1979). All of the actions performed in everyday life can be considered as output
of the PM processes. Remembering to take medications after dinner or remembering
to buy bread when you see the market are examples of PM tasks. As PM involves
remembering the planned actions in the future, PM failures may be embarrassing and
it also may cause vital problems. For instance, forgetting best friend’s birthday party
may be embarrassing, whereas forgetting to take medications may cause health issues.
Hence, PM processes are crucial for both one’s social life and physiological health.

Two distinct types of PM have been defined in the relevant literature: time-
based PM (TB-PM) and event-based PM (EB-PM) (Conte and McBride 2018: 936;
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Einstein and McDaniel 1990: 724). TB-PM refers to remembering to perform a
planned action after a period of time or at a specific time in the future. For example,
remembering to send an e-mail at 1 p.m. or remembering to take the cake out of the
oven after 30 minutes are TB-PM tasks. TB-PM processes rely on monitoring and
controlling time to perform the planned action (Block and Zakay 2006: 28). On the
other hand, EB-PM is defined as remembering to perform an action when a specific
event occurs or a specific cue is displayed. Considering our daily actions, remembering
to buy milk when you see the supermarket or remembering to submit your assignment
when you open the computer correspond to event-based PM. Unlike the TB-PM, EB-
PM processes rely on external cues or events. In other words, one needs to encounter
an event or specific reminder cue to carry out an EB-PM task (Conte and McBride
2018: 936). In laboratory experiments, remembering to press a key every three minutes
can be an example of time-based PM, whereas remembering to press a key when a
target stimulus appears can be an example of event-based PM.

The PM processes consist of two separate components, namely retrospective
and prospective components (Walter and Bayen 2016: 325). The prospective
component of PM involves remembering that there is an action planned to perform in
the future (Schnitzspahn et al. 2012: 500; Walter and Bayen 2016: 325). On the other
hand, the retrospective component of PM is responsible for knowing what and when
to perform an action (Cona et al. 2015: 1; Walter and Bayen 2016: 325). In other words,
the retrospective component of PM comprises recognition memory that refers to
discriminating the target events/cues from the distractor events/cues (Smith 2003: 352;
Walter and Bayen 2016: 326). For instance, in the study of Altgassen et al. (2010:
1060), remembering to press a specific key whenever one sees one of the PM targets
during the ongoing task pertains to the prospective component of PM, whereas
remembering the specific pictures studied earlier to press the specific key whenever
one of them is presented corresponds to the retrospective component of PM. To assess
the retrospective component of PM, in addition to the PM task, researchers have used
a recognition task in which participants are asked to differentiate the stimuli they
studied previously from distractor stimuli (e.g., Altgassen et al. 2010: 1060; Rendell
et al. 2012: 742; Schnitzspahn et al. 2012: 503). Moreover, in a real-life condition,

remembering that there is something to do at 1 p.m. refers to the prospective
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component of PM. On the other hand, remembering that this action is sending an e-
mail is part of retrospective component of PM. As Einstein and McDaniel (1990: 721)
indicated, both of the components must be successfully processed in order to complete
a PM task successfully. Therefore, studies that examine the PM processes must take
both components into account to understand processes properly.

Kliegel and his colleagues (2002) proposed a process model of PM, which is
depicted in Figure 1. The model consists of four stages. The first stage, intention
formation, involves creating a plan for the action to be performed in the future. This
stage requires explicit planning. Second stage is the intention retention, which refers
to the process of keeping the planned action in mind during a time delay while ongoing
activities take place. This phase does not require executive processes and is part of
retrospective component of PM (Einstein and McDaniel 1996). The next stage of
prospective remembering is intention initiation, which involves monitoring the
environment and deciding whether the conditions are proper to perform the planned
action. This requires detecting and recognizing the relevant time or event and
retrieving the planned action. This model indicates that successful intention initiation
demands monitoring processes, inhibition, and cognitive flexibility (Kliegel et al.
2002: 306). The final stage of the process model of prospective remembering is

intention execution, in which a person performs the planned action itself.

1* Stage 2 Stage 3" Stage 4% Stage

Intention Formation Intention Retention Intention Initiation Intention Execution

Figure 1: Process Model of Prospective Memory
Source: Kliegel et al. (2002: 307)

PM processes include several distinct cognitive processes such as working
memory and attention (Hostler et al. 2018: 1578). Most of the PM studies have been
widely used working memory tasks (e.g., 1-back task) as ongoing tasks (e.g.,
Altgassen et al. 2010: 1060; Cona et al. 2015: 4; Henry et al. 2015: 4; Xian et al.
2020: 3). Therefore, these procedures are anticipated to exhibit a correlation between

PM task performance and ongoing task.



1.1.1 Theories of Prospective Memory
1.1.1.1. Multiprocess Theory

The Multiprocess Theory of PM, proposed by McDaniel and Einstein (2000),
suggested that several mechanisms play roles in the PM processes. The nature of the
action determines whether automatic and controlled processes are relied on to
remember the planned actions in the future. These processes are explained by
Attentional Monitoring and Spontaneous Retrieval theories. According to the theory
of Attentional Monitoring, cognitive resources are necessary for remembering and
performing the planned action (McDaniel and Einstein 2000: 131). On the other hand,
the theory of Spontaneous Retrieval suggests that monitoring the external cues and
using the cognitive resources are not necessary to perform the planned action. As
information related to planned action can be retrieved spontaneously (McDaniel and
Einstein 2000: 131).

Multiprocess Theory of PM suggests that the kind of processing used during
a PM task can vary on certain factors. One such factor is the focality of the cues used
in the PM task. Focal cues are related to the ongoing task, whereas non-focal cues are
not. For instance, asking participants to respond whenever they encounter the target
stimulus during a working memory task is a focal cue. On the other hand, asking
participants to respond whenever they encounter the stimulus from a specific category
can be a non-focal cue. If the cues used in a PM task are focal, then spontaneous
retrieval processes are activated, but if the cues are non-focal, then attentional
monitoring processes are needed during the PM task for successful performance. In
other words, the theory indicates that the cue and the ongoing task should be related to
be remembered and performed automatically (McDaniel and Einstein 2000: 135).
Other factors that affect the processing of the PM are the perceived importance and
difficulty of the task. PM performance improves as the perceived importance
increases. If the task is important, attentional monitoring processes are more likely to
be used to ensure success. On the contrary, less important tasks might be processed
automatically (McDaniel and Einstein 2000: 133). In a similar fashion, if a PM task is
perceived as difficult, one is more likely to monitor the environment attentively,
whereas an automatic process is active for easier tasks (McDaniel and Einstein 2000:
131).



1.1.1.2. Preparatory Attentional and Memory Theory

According to Preparatory Attentional and Memory Theory (PAMT), successful
performance in PM tasks requires source demanding preparatory attentional processes,
which are not automatic and involve active external monitoring, regardless of the
content of the task (Smith 2003: 349; Smith and Bayen 2004: 756). PAMT suggests
that PM processes require two tasks to perform simultaneously. When one is busy with
two tasks simultaneously, one monitors the environment for the PM cues attentively.
Therefore, cognitive resources of the ongoing task are affected by this monitoring
process. In other words, since the PM task requires attentional monitoring, it competes
for cognitive resources with the ongoing task, leading to interruptions and potentially
resulting in more errors and longer reaction times in the ongoing task (Einstein et al.
2008: 873; Smith 2003: 349).

PAMT is in line with the theory of Attentional Monitoring of the Multiprocess
Theory. Both of the theories indicate that monitoring processes required for PM tasks
decrease the cognitive resources allocated to the ongoing task. On the other hand,
Unlike PAMT, Multiprocess Theory suggests that when the spontaneous retrieval
processes are active, the presence of the PM task does not affect the cognitive resources
allocated to the ongoing task. In this respect, PAMT and Multiprocess Theory differ

in the impact of spontaneous retrieval processes on cognitive resources.

1.1.2 Assessment of Prospective Memory

Various procedures have been developed in the studies investigating PM
processes, depending on the variables being examined such as, emotion. Generally,
these studies are classified as laboratory and non-laboratory paradigms. Early PM
studies were mostly conducted outside of the laboratory (e.g., Marsh et al. 1998;
Maylor 1990). This kind of PM assessment closely simulates daily life PM tasks. For
instance, in a study, participants were asked to call the experimenter at specified times
as a TB-PM task (Maylor 1990: 475). In this case, participants were required to
complete the PM task while they were engaging their own daily life tasks. Even though
it ensures the naturalistic conditions, non-laboratory paradigms have also some
limitations. Especially, it becomes impossible to control participants’ behaviors other

than the content of the PM task. Besides, it is also hard to understand the nature of



participants’ PM performance. For example, the kind of strategies used to perform the
task remains unclear. Because of the limitations in settings outside the laboratory, most
e PM studies have been conducted with laboratory paradigms (e.g., Altgassen et al.
2010; Ballhausen et al. 2015; Xian et al. 2020). During daily life tasks, people engage
in several actions simultaneously. Therefore, planned actions supposed to be
remembered during the day are always accompanied with other actions. For instance,
one can remember to take medications while reading a book. As a result, laboratory
studies typically involve participants performing two tasks simultaneously to
efficiently assess PM processes. Starting from this point of view, in several PM studies,
researchers design an experimental procedure that requires participants to perform two
tasks at the same time course (e.g., Altgassen et al. 2010; Cona et al. 2015). A typical
experimental paradigm of PM includes a PM task embedded in an ongoing task
(Einstein and McDaniel 1990: 718, 2005). For example, in a study by Altgassen et al
(2010: 1060), participants were asked to press a specified key whenever they saw one
of the PM targets (EB-PM task), while also performing a 1-back visual working
memory task (ongoing task). Ballhausen et al (2015: 548) conducted a similar study,
where participants had to press a specific key whenever they saw a word belongs to
the instructed semantic category (EB-PM task), while performing a word
categorization task (ongoing task). In this paradigm, apart from the ongoing task and
PM task, participants are given additional tasks to assess retrospective component of
PM. In some studies, recognition tests are applied to assess retrospective component
(e.g., Altgassen et al. 2010; Rendell et al. 2012; Schnitzspahn et al. 2012). To do so,
both of the components of PM are assessed. By examining both the prospective and
retrospective components, researchers can determine the source of the PM failures.
This enables them to understand if the PM failures arise due to issues with prospective
or retrospective component. As mentioned above, successful PM performance requires
successful retrospective component. Accordingly, in most of the PM studies,
recognition performance for PM targets has demonstrated a ceiling effect (e.g.,
Altgassen et al. 2010: 1060; Rendell et al. 2012: 745). In other words, nearly all
participants recognize all the PM targets successfully.

Apart from the experimental paradigm, PM studies in laboratory settings also

utilize standardized laboratory assessments of PM. Most commonly used standardized
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assessment is the Virtual Week (Rendell and Craik 2000). The Virtual Week is a board
game designed as a simulation of daily PM tasks in a week (Monday to Sunday).
Participants are required to pick up event cards consisting of tasks (for both TB-PM
and EB-PM) and remember to perform these tasks when the appropriate times come.
They are expected to complete the tasks with taking the virtual clock on the middle of
the board into consideration. In the most of the studies, application duration of Virtual
Week is approximately 1-hour, and a computerized version has been developed
(Rendell and Craik 2009). A Turkish version of Virtual Week has also been developed
by Pakyiirek (2018).

1.2 EMOTION

Emotion is defined as physical and mental processes that comprise bodily
responses (e.g., facial expression), subjective experience, motivation, evaluation, and
appraisal (Smith and Kosslyn 2014: 340). In detail, emotion is a psychological
mechanism that regulates physiological, cognitive, and motor responses when an event
occurs, such as hearing some news (Shiota et al. 2017: 619).

The effects of emotion on memory processes are commonly studied by
researchers because emotion have an impact on cognitive processes, including
memory (e.g., Altgassen et al. 2010; Kapucu 2020; Kaynak and Gokgay 2017;
Kensinger and Schacter 2016; Ochsner 2000). In general, previous studies have
indicated that emotion affects both encoding (Murty et al. 2010: 3462) and retrieval
(Maratos et al. 2000: 1464) of an event or a stimulus. The general notion from these
studies indicated that emotional stimuli and events are more likely to be remembered
than non-emotional ones (e.g., Kensinger and Schacter 2016: 622; May et al. 2015:
370; Ochsner 2000: 256). This suggests that emotions enhance memory (Kensinger
and Schacter 2016: 622). Still, some studies have produced opposite results,
suggesting that emotions do not enhance memory (e.g., Cona et al. 2015: 5).
Considering the studies on emotion and PM specifically, this kind of discrepancy
exists in the relevant literature. Factors such as methodology of the studies, types of
manipulation have been suggested to explain the inconsistency in the findings of
emotion-PM studies (Hostler et al. 2018: 1580), and these factors are detailed in the

following section.



Even though several models and approaches have been proposed to define
emotion in the relevant literature, the Circumplex Model is the most widely accepted
and frequently used model (Russell 1980). The Circumplex Model defines emotion
based on two separate dimensions: emotional valence and emotional arousal (Barrett
and Russell 1999: 10; Russell 1980: 1164). The emotional valence dimension indicates
how positive/pleasant or negative/unpleasant an object or event is, and the emotional
arousal dimension is related to how intense an object or event is (Smith and Kosslyn
2014: 343). For example, a picture of a loved one can be considered as positively
valenced, whereas a picture of war scene can be considered as negatively valenced. In
a similar fashion, a picture of a crying baby has a high arousal level, whereas a picture
of a mountain has a low arousal level. In the content of the Circumplex Model,
emotional valence is located in one axis and emotional arousal is located in another
axis, thereby emotions and emotional stimuli are positioned within a graphic
framework (Smith and Kosslyn 2014: 343). In the current study, the Circumplex
Model has been based to evaluate the effects of emotion on PM performance. By this
means, effects of both dimension of emotion (i.e., emotional valence and arousal) and

their interaction on EB-PM performance were examined.

1.2.1. Emotion and Prospective Memory

PM is a complex process that relies on various cognitive processes, including
attention, working memory, and retrospective memory (Hostler et al. 2018: 1578).
Because emotion can affect attention and memory processes (Kapucu 2020: 120),
researchers have also explored how emotion influences PM performance. Even though
general notion is that emotion enhances the PM performance (Hostler et al. 2018:
1578; Lui et al. 2021), previous studies have reported inconsistent findings. While
some studies suggest that emotion improves PM performance (e.g., Altgassen et al.
2010; May et al. 2015; Yang et al. 2018), others have found that emotion impairs PM
performance (e.g., Ballhausen et al. 2015; Walter and Bayen 2016). Besides, there also
exist some studies showing that emotion has no effect on PM performance (e.g., Cona
et al. 2015; Marsh et al. 2009). Considering emotional valence specifically, some
studies showed that positive stimuli had an advantage over negative and neutral stimuli
on PM (e.g., Altgassen et al. 2011; Hostler et al. 2018; Mioni et al. 2015; Rendell et
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al. 2011; Rummel et al. 2012). On the other hand, other studies indicated that negative
stimuli improved the PM performance among young adults, as compared to positive
and neutral stimuli (e.g., Hering et al. 2018: 10; Lui et al. 2021). In other words, young
adults showed a negativity effect. Some of retrospective memory studies have been
also indicated that young adults show a negativity effect, whereby they better
remembered the negative information than positive information (Boga et al. 2021;
Charles et al. 2003; Ito and Cacioppo 2005; Kaynak and Gokgay 2017). Since the
sample of the current study consisted of young adults, PM performance for negative
PM targets was expected to be better than positive ones.

In a meta-analysis conducted by Hostler and colleagues (2018) with 27
experimental studies, the possible factors that may account for the inconsistent
findings regarding the effects of emotion on PM performance have been investigated.
One factor that was identified was the type of stimuli (i.e., pictures or words) used in
the experiments, which can affect the results (Hostler et al. 2018: 1580). For example,
apart from emotion, previous research has shown that PM performance is better for
pictures than words (McDaniel et al. 1998: 125). Besides, pictures are better at eliciting
emotional responses and accessing emotional information than words (De Houwer and
Hermans 1994: 1). Despite this, some studies using words have showed substantial
effects of emotion on PM (e.g., Altgassen et al. 2011; May et al. 2015). However,
Hostler et al. (2018: 1580) argue that pictures are a more effective tool for examining
the effects of emotion on the PM than words. Consequently, pictures were used as
stimuli in the current study.

Another possible factor that influences the effects of emotion on PM is the
kind of paradigm (i.e., focal, or non-focal) used in the PM study (Hostler et al. 2018:
1580). In a focal paradigm, PM cues are processed such that presentation of the cues
automatically activates the PM task to be performed during the ongoing task
(McDaniel and Einstein, 2000: 136). For instance, in a focal paradigm, participants are
asked to press a specific key whenever they see the PM target pictures during the
ongoing 1-back task, which automatically triggers the retrieval of the PM task to be
performed (Altgassen et al. 2010: 1060). On the other hand, in a non-focal paradigm,
detecting PM cues requires additional strategic cognitive resources that are not

necessary for the ongoing task (McDaniel and Einstein, 2000: 136). For example,
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participants need to press a specific key whenever they encounter a word that belongs
to a specific semantic category during the ongoing word categorization task
(Ballhausen et al. 2015: 549). In this type of task, to detect PM cues, participants are
supposed to use extra cognitive resources in addition to the ongoing task. In previous
studies, negative stimuli have been found to increase PM performance in focal
paradigms, while positive stimuli have greater benefits on PM performance in a focal
paradigm than in a non-focal paradigm (Hostler et al. 2018: 1588). Keeping these
findings in mind, in the current study, a focal cue paradigm was applied.

Another factor influencing the effects of emotion on PM performance is in
which phase emotional valence is manipulated (i.e., encoding only, retrieval only, and
both encoding and retrieval) (Hostler et al. 2018: 1579). In a PM task, the encoding
phase refers to the formation of PM intention to be performed. On the other hand, the
retrieval phase represents encountering the PM target and recognizing it to perform
intended action accordingly. When emotion is manipulated only in the retrieval phase,
as in studies like Ballhausen et al. (2015), instructions of the PM task are designed as
including only the category of the PM targets, not emotional PM targets themselves.
Thus, participants are encountered with emotional stimuli only when they recognize
the PM target. In other respects, when emotion is manipulated only in the encoding
phase, as in studies like Henry et al. (2015), instructions include emotional stimuli
which are in the same category with the PM targets, but these stimuli are different from
the actual PM targets. Hence, participants are encountered with emotional stimuli only
in the encoding phase. Besides, some studies, like Altgassen et al. (2010), manipulate
emotion in both encoding and retrieval phases. In these studies, emotional stimuli that
are presented in the instructions are the same as PM targets presented in the PM task.
Therefore, participants are exposed to emotional stimuli both when they encode them
from instructions and retrieve them during the PM tasks. Previous studies showed that
when emotional stimuli are presented both in encoding and retrieval phases, PM
performance is found to be improved (Hostler et al. 2018: 1589). For this reason, in
the current study, the instructions for PM task included the same PM targets as those
presented during the PM task to manipulate emotion in both encoding and retrieval

phases.
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Apart from the phase of manipulation, methodology and cue focality of the
studies, arousal levels of the stimuli are also considered as a factor that influences the
effects of emotion on PM performance (Hostler et al. 2018: 1581). In earlier studies
on emotion and PM studies arousal levels of stimuli were either controlled (e.g.,
Altgassen et al. 2010; Cona et al. 2015) or not controlled adequately (e.g., Graf and
Yu, 2015; Henry et al. 2015). However, previous memory studies have indicated that
arousal affects the memory performance, regardless of whether valence is controlled
or not (e.g., Anderson et al. 2006; Buchanan et al. 2007; Kensinger 2009). Even though
no previous studies have specifically examined the effects of the arousal dimension of
emotion on PM, arousal may be an important factor that influences PM performance.
In the current study, arousal levels of stimuli were manipulated in addition to valence
levels to examine the effects of both arousal and valence dimensions of emotion on
PM performance. The aim of the current study was to address the lack of attention
given to the arousal dimension and interaction of both dimensions in the PM literature.
Previous retrospective memory studies indicated that highly arousing stimuli were
remembered better than neutral or moderately arousing ones (e.g., Buchanan et al.
2006; Kensinger and Corkin 2003; 2004), which may also be expected to be valid for
PM.

Memory processes have been found to be affected by both valence and
arousal dimensions of emotion. Moreover, prior studies have examined how these two
dimensions interact and found that people tend to remember highly arousing positive
and negative information better than neutral information (for a review, see Kensinger
and Kark 2018: 3). However, there has been no research on how valence and arousal
dimensions influence PM performance in an interactive way. In the light with previous
emotion and memory literature, highly arousing positive and negative PM targets were
expected to be remembered better than neutral PM targets.

Most of the experimental studies have been examined the effects of emotion
on PM processes, by measuring the PM accuracy as dependent variable. In other
words, they focused on how accurately participants performed the PM tasks. However,
reaction time for the emotional PM targets have not been focus of the research. To our
knowledge, no previous emotion-PM study has evaluated the changes in reaction time

for the PM targets. Similar research on memory has found that reaction times for
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emotional stimuli, especially negative ones, were longer than neutral ones (e.g.,
Grissmann et al. 2017; Kensinger and Corkin 2003; Plancher et al., 2019). Besides,
high arousal levels have been found to increase reaction times (e.g., Burt 2002;
McKenna and Sharma 2004; Imbir 2016), indicating that processing emotional stimuli

takes longer than neutral stimuli.

1.2.2. Current Mood States and Prospective Memory

Numerous research has indicated that an individual’s mood state influence
how well they remember emotional information (e.g., Josephson et al. 1996: 437). For
instance, people who are in negative mood tend to remember negative stimuli better
than positive ones, whereas who are in positive mood tend to remember positive
stimuli better than negative ones (e.g., Bradley et al. 1994; Bower, 1981; Knight et al.
2002). This phenomenon is known as “mood-congruent memory”. However, literature
on EB-PM and mood interaction has produced mixed results. (McBride and Workman
2017: 232). For instance, in a study conducted by Rummel et al. (2012), participants’
mood was manipulated in a controlled environment. Results showed that sad mood
was associated with better PM performance for both negative and positive PM cues.
Findings did not support the mood-congruency effect. On the other hand, studies
investigating the effects of negative, positive, and neutral mood on overall PM
performance showed a controversial pattern. Negative and positive mood states, as
compared to neutral state, was found to impair the PM performance of young adults
(Pupillo et al. 2020: 1; Schnitzspahn et al. 2014: 267). However, in another study
(Pupillo et al. 2022: 186), positive mood state was found to be associated with better
PM performance, whereas such association was not observed for negative affect.
Aforementioned studies examined the effects of mood on PM performance using mood
induction. In other words, participants’ mood states were manipulated. Mostly,
participants’ mood states when they arrived in the laboratory have not been focus of
the studies. Previous studies have also shown that people performed worse on working
memory tasks when they were in a more negative affect (Brose et al. 2012: 605;
Riediger et al. 2011: 656) and better when they were in a more positive affect (Brose
and Ebner-Priemer 2015: 372). Since PM processes are associated with working

memory, in the current study, negative affect was expected to be correlated with worse
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PM performance, whereas positive affect was expected to be correlated with better PM

performance.

1.3 PRESENT STUDY AND ITS SIGNIFICANCE

In the light of the relevant literature, the current study was aimed to examine
the effects of emotional valence and emotional arousal on EB-PM performance in
young adults, using a focal cue paradigm and manipulating emotion in both encoding
and retrieval phases of the task. The main research question of the study was how
emotionality affects the EB-PM performance. To answer this question, an EB-PM task
was designed in which PM task embedded in a 1-back working memory task (ongoing
task). The task included pictures from five different emotional categories, including
positive-high arousal, positive-low arousal, neutral, negative-high arousal, negative-
low arousal. As mentioned earlier, previous studies on PM have primarily focused on
valence dimension of emotion, while ignoring the arousal dimension. Although
research indicated that arousal plays a critical role in memory processes (Kensinger
2009: 101), no prior research has investigated the effects of arousal on EB-PM
performance. Thus, the current study is expected to make a noteworthy contribution to
PM literature by assessing both dimensions of emotion.

Participants’ performance on PM task were analyzed in terms of both
accuracy and reaction time. No previous research has explored the effects of emotion
on reaction time within the PM task. So, the current study is the first to measure
reaction times among PM task stimuli.

Besides, PM task performance and ongoing task performance were also
compared. Additionally, performance on the recognition task which were applied after
the EB-PM task, were evaluated. Within the PM paradigm, PANAS were applied in
filler tasks. Apart from the main research question, the correlation between PANAS
scores and PM task performance were also examined. The hypotheses for the current
study are listed in Table 1.
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Table 1: Summary of Hypotheses

Hypothesis 1-Effects of Emotional Valence on PM Accuracy
H1a. Scores of negatively valenced pictures would be higher than those of neutral pictures.

H1b. Scores of positively valenced pictures would be higher than those of neutral pictures.

H1c. Scores of negatively valenced pictures would be higher than those of positively valenced
pictures.

Hvpothesis 2 — Effects of Emotional Valence on PM Reaction Time
H2a. Reaction times for negatively valenced pictures would be longer than neutral pictures.
H2b. Reaction times for positively valenced pictures would be longer than neutral pictures.
H2c. Reaction times for negatively valenced pictures would be longer than positively valenced
pictures.

Hvpothesis 3 — Effects of Emotional Arousal on PM Accuracy
H3. Scores of pictures at high arousal levels would be higher than those of pictures at low

arousal.

Hvpothesis 4 — Effects of Emotional Arousal on PM Reaction Time
H4. Reaction times for pictures at high arousal levels would be longer than low arousal levels.

Hvpothesis 5 — Interaction Effects of Emotional Valence and Arousal on PM Accuracv
Hb5a. Scores of negative high arousal pictures would be higher than those of neutral pictures.

H5b. Scores of positive high arousal pictures would be higher than those of neutral pictures.
H5c. Scores of negative high arousal pictures would be higher than those of positive high
arousal pictures.

H5d. Scores of positive low arousal pictures would not differ from negative low arousal
pictures.

Hvpothesis 6 — Interaction Effects of Emotional Valence and Arousal on PM Reaction Time
H6a. Reaction times for positively valenced pictures at high arousal levels would be longer

than neutral ones.
H6b. Reaction times for negatively valenced pictures at high arousal levels would be longer
than neutral ones.

H6c. Reaction times for positive low arousal pictures would not differ from negative low
arousal pictures.

Hvpothesis 7 — Correlation Amona Onaoina Task and PM Accuracy
H7. Overall ongoing task accuracy would be significantly correlated with overall PM

accuracy.

Hvpothesis 8 — Correlation Amona Onaoina Task and PM Reaction Time
H8. Reaction times in the ongoing task would be significantly correlated with overall reaction
times in the PM task.

Hvpothesis 9 — Correlation Amona PANAS Scores and PM Accuracy
HO9a. Positive affect scores on PANAS would be positively correlated with overall PM

accuracy.
H9b. Negative affect scores on PANAS would be negatively correlated with overall PM
accuracy.

Hvpothesis 10 — Correlation Amona PANAS Scores and PM Reaction Time
H10a. Positive affect scores on PANAS would be negatively correlated with overall reaction

times in the PM task.
H10b. Negative affect scores on PANAS would be positively correlated with overall reaction
times in the PM task.

Hvpothesis 11-Recoanition Task Performance
H11. All participants would discriminate all PM targets from distractors.
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CHAPTER I

METHOD

2.1 PARTICIPANTS

The present study was conducted in two sessions, including the first, the online
survey session, and the second, the experimental session. A total of 135 young adults
(Nfemate = 73, Nmale = 62) whose ages ranged from 18 to 30 and who was undergraduate
or graduate student at various faculties of Cankaya University voluntarily participated
in the online survey session of the study. The main aim of the first session was to
determine potential participants for the experimental session and to get demographical
information about the participants. Participants who reported that they suffered from a
psychiatric or neurological disorder within six months, who got a score above 16 from
Beck Depression Inventory (BDI), and who had an extreme fear of specific
creatures/objects (e.g., snakes, dogs, etc.) were excluded from the study. After the
online survey session, which was the first session of the study, 50 young adults were
excluded according to exclusion criteria, and 85 young adults were invited for the
second session. Twenty-two young adults did not participate in the second session.
Before data collection, G*Power 3.1.9.7 software (Faul et al. 2007) was used to detect
the required number of participants. The minimum required sample size for the present
study was determined as 34 while calculating with the test power of .80 (1- B) and o
value of .05, and a medium effect size of .25 (Cohen 1988). Accordingly, a total of 63
young adults (Nfemale = 34, Nmale = 29) participated in both sessions. The number of
excluded participants is shown with their reasons in Table 2. Demographic

characteristics of participants who participated both sessions are presented in Table 3.
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Table 2: The Number of Excluded Participants after the Online Survey Session

Exclusion Criteria n
Psychiatric/Neurological Disorder 9
BDI Scores (>16) 22
Fear 9
BDI Scores + Fear 10
Other 22
Total 72

Table 3: Demographic Characteristics of the Participants

Variables n %

Age* 22.02 (2.41)

Gender

Female 34 54.0
Male 29 46.0
Marital Status

Married 2 3.2
Single 39 61.9
In a relationship 22 34.9
Job

Student 57 90.5
Psychologist 2 3.2
Research Assistant 1 1.6
Human Resources Specialist 1 1.6
Finance Specialist 1 1.6
Engineer 1 1.6
Grade

1%t grade 11 17.5
2" grade 17 27.0
3" grade 16 25.4
4" grade 9 14.3
Master 10 15.9
Faculty

Art and Sciences 24 38.1
Engineering 23 36.5
Architecture 8 12.7
Economics and Administrative 8 12.7

*Mean (Standard Deviation)

In order to announce the study, the link to the online survey was shared via
social media. Besides, posters with detailed information about the study and the QR
code of the first session were hung in various places at Cankaya University. Thus,
people interested in the study could scan the QR code of the online survey and
participate in the first session. The first session of the study was conducted via the

online survey, whereas the second session was conducted face-to-face in a room at
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Cankaya University Psychology Department. Participants participated in the second
session of the study individually. Moreover, participants who participated in both
study sessions received 175 Trendyol Digital Shopping Coupon as an incentive.
Incentives for the participants were funded by TUBITAK-ARDEB 1002 [Project no:
221K318].

2.2 MATERIALS
2.2.1. Online Survey Session

As the first session of the study, an online survey was created via Qualtrics
online survey software. The survey consisted of a question on whether a participant
was afraid of something and the intensity of the fear, whether they had any vision
problem, Demographical Information Form, and the BDI, which are mentioned below.

In the experimental session of the study, pictures from various levels of valence
and arousal were presented to the participants. Those pictures included some objects
and creatures that might trigger people’s fears. If participants had any specific extreme
fears for objects/creatures included in the materials, it might affect their responses in
terms of both accuracy and reaction time. Under these circumstances, it would be hard
to understand whether participants’ reactions differed because of their fears, emotional
valence, or arousal. Therefore, it would become harder to efficiently examine the
effects of emotion on PM. Hence, as in some of the previous studies (e.g., Cona et al.
2015: 3), the content of the pictures was determined, and participants who reported
that they had extreme fears for those contents were excluded from the study and were
not invited for the experimental session. Stimuli used in the experimental session
included pictures of frog, snake, lizard, bee, dog, worm, turtle, fish, spider, bear, shark,
roach, tiger, ocean, sea, butterfly, rabbit, owl, ferret and pictures that represents height.
Participants answered the open-ended question, “Do you have any fears?”. If they
selected “yes”, they indicated their fear by typing. Then, they were asked about the
intensity of the fear. They specified it on a 7-point Likert scale (1 = least, 7 = highest).
Five and above was determined as intense fear and, participants who reported intense
fear for specified content of pictures were not invited to the experimental session.

Participants were also asked whether they had any vision problems.
Participants were informed that if they had any vision problems, they had to wear
contact lenses or glasses while participating in the experimental session. Besides,

participants were asked whether they had suffered from any psychiatric or neurological
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disorder within the last six months. Participants who indicated a psychiatric or a
neurological disorder were excluded from the study, and were not invited to the

experimental session.

2.2.1.1. Demographic Information Form

In order to detect potential variables that could affect the main variables of the
study, the demographic information form was created. The form included questions on
age, date of birth, gender, marital status, job, department, and grade. Participants filled
out the form via the online survey. The Demographic Information Form is shown in

Appendix A.

2.2.1.2. Beck Depression Inventory (BDI)

BDI was developed by Beck et al. (1961) to screen the severity of depression
symptoms. It is a multiple-choice, self-report inventory that consists of 21 items. Each
item consists of four sentences related to the severity of symptoms of depression
ranging from 0 = non-severe to 3 = severe. Therefore, scores one can obtain from BDI
range from 0 to 63. Higher scores indicate more severe depression symptoms. Hisli
(1989) conducted the reliability and validity study on the Turkish population. The
split-half reliability coefficient was found to be 0.74, and concurrent validity was 0.74
and 0.63. Scores ranging from 0 to 9 indicate minimal depression, 10 to 16 indicate
mild depression, 17 to 29 indicate a medium level of depression, and 30 to 63 indicate
severe depression. Besides, 17 is determined as the cut-off score, and a score of 17 and
above is stated as abnormal depression (Hisli 1989: 9). Hence, participants who got a
score of 17 or higher from BDI were excluded and was not invited to the experimental
session of the study. The BDI is shown in Appendix B. The mean, standard deviation,

minimum and maximum scores obtained by BDI are presented in Table 4.

Table 4: Mean, Standard Deviation, Minimum and Maximum Scores Obtained by BDI,
PANAS and Coding Test.

Variables M SD Min. Max.
BDI 7.38 451 0 16
PANAS

Positive 34.97 6.23 21 47
Negative 18.71 5.68 10 35
Coding Test 54.27 7.96 37 70

M: Mean, SD: Standard Deviation, Min: Minimum, Max: Maximum
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2.2.2. Experimental Session

PM performance was measured in the experimental session. In the
experimental session, participants were required to complete a series of computer-
based tasks, Positive and Negative Affect Schedule (PANAS), Coding Test, and Post-

Experimental Questionnaire (PEQ).

2.2.2.1. Paper-and-Pencil Tests/Questionnaires
2.2.2.1.1. Positive and Negative Affect Schedule (PANAS)

Positive and Negative Affect Schedule (PANAS) was developed by Watson et
al. (1988) to assess individuals’ mood states. It includes ten positive and ten negative
emotional states, which are evaluated on a 5-point Likert scale (1 = very slightly or not
at all; 5 = extremely). Participants evaluated each emotional state based on how they
have been feeling during the last two weeks. Therefore, the lowest score is 10, and the
highest score is 50 for each affect. If the score of negative affect is higher than positive
affect, the participant is considered in a negative mood state. Similarly, if the score of
positive affect is higher than negative affect, the participant is considered in a positive
mood state. The reliability and validity study for the Turkish population was conducted
by Geng¢dz (2000). Cronbach alpha coefficients were .86 for the positive affect factor
and .83 for the negative affect factor. Test-retest reliability coefficients for positive
and negative affect factors were .40 and .54, respectively (Geng¢dz 2000: 22). In the
content of the study, PANAS was administered to see whether the mood state was
associated with any other variable. PANAS is shown in Appendix C. The mean,
standard deviation, minimum and maximum scores obtained by PANAS are presented
in Table 3.

2.2.2.1.2. Coding Test

Coding Test was developed by Randolph et al. (1998) in the content of
Repeatable Battery for the Assessment of Neuropsychological Status (RBANS). In the
relevant literature, there are several tests similar to the Coding Test (e.g., Sheridan et
al. 2006). One of the first versions of the test was developed by Smith (1973). These
tests were created to measure cognitive functioning, including attention, motor speed,
visual scanning, and visual-spatial information processing speed (Sheridan et al. 2006:
23; Strauss et al. 2006: 622). The standardization study of Coding Test for the Turkish
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sample was conducted by Safaz and colleagues (2015). The test-retest reliability
coefficient was found as .93 (Safaz et al. 2015: 243).

On the top of the test sheet, there are nine symbols matched with numbers from
one to nine. Test items consist of 89 symbols and a blank under each symbol.
Participants are required to write the matched number for each symbol as quickly and
correctly as possible within 90 seconds. Each correct answer is 1 point. Therefore,
maximum point a participant can get is 89. Higher scores indicate better cognitive
functioning. In this study, Coding Test was administered as filler task, and to examine
whether cognitive functioning and PM performance were correlated. Coding Test is
presented in Appendix D. The mean, standard deviation, minimum and maximum

scores obtained by Coding Test are shown in Table 3.

2.2.2.1.3. Post-Experimental Questionnaire (PEQ)

After the computer-based experimental tasks, participants filled out the Post-
Experimental Questionnaire (PEQ). The questionnaire consisted of questions on
instructions for EB-PM task. The main aim was to detect whether the PM failures were
caused by participants’ retrospective memory failures. In other words, the
questionnaire was administered to examine the retrospective component of PM. PEQ
included questions about the keys that participants were required to press during the
task and the perceived importance of the tasks. Participants indicated the perceived
importance by rating from 1 to 5. The PEQ is shown in Appendix E.

Results of the PEQ revealed that most of the participants understood the
instructions for ongoing targets (95.2 %), ongoing non-targets (98.4 %) and PM targets
(96.8 %). Besides, perceived importance of the ongoing task (M = 3.83, SD =.91) and
the PM task (M = 4.30, SD = .78) were similar.

2.2.2.2. Computer-Based Experimental Tasks

EB-PM was assessed through computer-based experimental tasks. Einstein and
McDaniel (1990: 718) indicated that PM performance must be recorded while one is
engaging in another ongoing task. Accordingly, in this study, PM task was embedded
in a 1-back working memory task. Consequently, a computer-based EB-PM, which
included 1-back working memory task and PM task, was designed. Besides, a program

for presenting to participants the PM targets and the recognition test was created.
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All experimental tasks were designed via PsychoPy 2.0 software (Peirce et al.
2019). Throughout the computer-based tasks, pictures were presented in the same
image size (0.8, 0.8) on the same background (0.95, 0.95, 0.95). Instructions on the

tasks were also presented in the same height (0.05) and font (Times New Roman).

2.2.2.2.1. Stimuli Selection

Pictures used in the experimental tasks were selected from International
Affective Picture System (IAPS) (Lang et al. 2008). IAPS was developed as a picture
database to be used in experimental emotion studies (e.g., Altgassen et al. 2010; Cona
et al. 2015; Xian et al. 2020). It consists of more than 1000 pictures classified in
valence, arousal, and dominance levels (Lang et al. 2008). However, valence and
arousal levels were considered in the content of this study. Pictures in IAPS were
assessed using Self-Assessment Manikin (SAM; Lang 1980) scale, in which each
picture was rated for valence, arousal, and dominance levels with the value ranging
from 1 to 9. Normative ratings of IAPS have not been obtained for the Turkish sample.
Therefore, normative ratings obtained from approximately 100 university students at
the University of Florida (Lang et al. 2008) were used in this study.

A total of 155 colored pictures were selected from the IAPS to divide into five
groups (i.e., PM targets, recognition task stimuli, practice trial stimuli, ongoing targets,
and ongoing non-targets). Ten of the pictures were selected to be the PM targets, 10
of them were selected to be used in the recognition task, 10 of them were selected to
be used in the practice trial, 80 of them were selected to be the ongoing non-targets,
and 45 of them were selected to be the ongoing targets. These pictures were selected
from five different emotional categories (i.e., positive-high arousal, positive-low
arousal, neutral, negative-high arousal, and negative-low arousal). Apart from stimuli
in the practice trial, which included only the neutral pictures, each group included an
equal number of stimuli from each emotional category. Totally, 29 of these selected
pictures were positive-high arousal, 29 of them were positive-low arousal, 39 of them
were neutral, 29 of them were negative-high arousal, and 29 of them were negative-
low arousal. The IAPS numbers of the pictures used in the study are listed in Appendix
F. The maximum/minimum valence and arousal ratings of the pictures on a scale of 1-
9 (1: highly negative/low arousal; 9: being highly positive/high arousal) are shown in
Table 5.
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Table 5: Valence and Arousal Ranges of Pictures Selected from Each Emotional Category

Emotional Category n Valence Arousal
Min Max Min Max
Positive-High Arousal 29 6.16 8.1 5.54 7.35
Positive-Low Arousal 29 6.84 8.06 2.67 4.37
Neutral 39 4.13 5.79 4.11 5.64
Negative-High Arousal 29 2.46 4.32 5.35 6.93
Negative-Low Arousal 29 1.95 4.25 2.63 4.53

Min: Minimum, Max: Maximum

All positive pictures (M = 7.25, SD = .41) were significantly different from
negative pictures (M = 3.35, SD = .58) in terms of their valence levels, t(114) = 42.06
, p <.001. Similarly, all high arousal pictures (M = 6.34, SD = .40) were significantly
different from low arousal pictures (M = 3.85, SD =.46) in terms of their arousal levels,
t(114) = 30.82, p < .001. Means and standard deviations of pictures from each
emotional category and group of stimuli are shown in Table 6. Within each group of

stimuli, statistical comparisons between emotional categories are presented in Table 7.
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Table 6: Means and Standard Deviations of Pictures from Each Emotional Category and

Group of Stimuli

n M SD

PM Targets

Valence

Positive Valence 4 7.3 31

Negative Valence 4 341 52

Neutral Valence 2 5.01 .03

Arousal

High Arousal 4 6.29 24

Low Arousal 4 3.95 21

Neutral Arousal 2 4.78 21
Recognition Task Stimuli

Valence

Positive Valence 4 7.18 14

Negative Valence 4 3.55 53

Neutral Valence 2 4.92 A

Arousal

High Arousal 4 6.29 19

Low Arousal 4 3.09 .29

Neutral Arousal 2 4.77 75
Ongoing Task Stimuli

Valence

Positive Valence 50 7.25 43

Negative Valence 50 3.33 .59

Neutral Valence 25 4.97 42

Arousal

High Arousal 50 6.34 43

Low Arousal 50 3.91 44

Neutral Arousal 25 4.76 .50
Practice Trial

Valence

Neutral Valence 10 5.23 47

Arousal

Neutral Arousal 10 4.7 46

M: Mean, SD: Standard Deviation
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Table 7: Independent Samples T-Test Results of Valence and Arousal Comparisons for

Each Group of Stimuli

t df p

PM Targets

Valence

Positive — Negative 12.88 6 <.001

Positive — Neutral 10.00 4 <.01

Negative — Neutral 4.09 4 <.05

Arousal

High Arousal — Low Arousal 14.49 6 <.001

High Arousal — Neutral Arousal 7.43 4 <.01

Low Arousal — Neutral Arousal 4.49 4 <.05
Recognition Task Stimuli

Valence

Positive — Negative 13.24 6 <.001

Positive — Neutral 20.10 4 <.001

Negative — Neutral 343 4 <.05

Arousal

High Arousal — Low Arousal 18.60 6 <.001

High Arousal — Neutral Arousal 4.30 4 <.05

Low Arousal — Neutral Arousal 4.30 4 <.05
Ongoing Task Stimuli

Valence

Positive — Negative 37.92 98 <.001

Positive — Neutral 21.82 73 <.001

Negative — Neutral 12.41 73 <.001

Arousal

High Arousal — Low Arousal 28.22 98 <.001

High Arousal — Neutral Arousal 14.24 73 <.001

Low Arousal — Neutral Arousal 7.58 73 <.001

2.2.2.2.2. 1-Back Working Memory Task

The original N-Back Task was developed by Kirchner (1958). The task
requires participants to detect whether the presented stimulus is the same as the N
previous stimulus. For instance, in a 1-back task, participants are to detect whether the
presented stimulus is the same as the previous one. In a 2-back task, participants are
to detect whether the presented stimulus is the same as the presented two previous.
Depending on the purpose of the studies, different types of stimuli (e.g., letters,
pictures) have been used in N-back tasks (e.g., Altgassen et al. 2010; Amon and
Bertenthal 2018; Lui et al. 2021). In the content of this study, a 1-back task that
included pictures as stimuli was administered as an ongoing task. Therefore,
participants were required to decide whether the picture they saw was the same as the

picture they had seen previously. The pictures presented twice consecutively were
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named “ongoing targets”, and the pictures presented once were named “ongoing non-
targets”. Apart from the EB-PM task, a practice trial of 1-back task, which included
ten neutral pictures (two targets and eight non-targets), was also designed.

In the relevant literature, most studies (e.g., Altgassen et al. 2010: 1060; Cona
et al. 2015: 4; Hering et al. 2018: 5; Xian et al. 2020: 3) indicated that they used 24%
of all stimuli as ongoing targets. Thus, in this study, 80 ongoing non-targets and 45
ongoing targets, which were 25% of all stimuli presented in EB-PM task, were
presented. 25% of stimuli were ongoing targets, instead of 24%, to present an equal
number of ongoing task stimuli between PM targets. Both ongoing targets and ongoing
non-targets included the equal number of pictures in five emotional categories. In the
1-back task, each picture was displayed for 3000 ms. in random order. Within this
3000 ms., participants were required to press “C” key if the picture was the same as
the previous one and “N” key if the picture was not the same as the previous one. A
blank screen was displayed for 1000 ms. between the pictures. Participants were

instructed to make their responses as correctly and quickly as possible.

2.2.2.2.3. Presenting the Prospective Memory Target Pictures

In the PM task, a total of ten pictures (two pictures from each emotional
category) were determined as the PM targets. Participants were required to learn these
pictures before the EB-PM task. Hence, a program that included these pictures was
created. Participants were instructed that they must memorize each picture in order to
be successful in a subsequent task. They were free to examine the picture for as long
as they needed. They quitted the program when they were sure that they could
remember all of the pictures later. The duration that they studied the pictures was

recorded.

2.2.2.2.4. Event-Based Prospective Memory (EB-PM) Task

In the content of the EB-PM task, a PM task was embedded in the 1-back
working memory task. Participants completed the PM task and 1-back task
simultaneously. The EB-PM task included 11 blocks. In order to equalize the number
of pictures from each emotional category in ongoing targets, ongoing non-targets, and
PM targets, the first block consisted of 21, and the last block consisted of 15 pictures.
The rest of the blocks consisted of 16 pictures. Previous studies indicated that PM

targets were presented in a specific order (e.g., Altgassen et al. 2010: 1060; Henry et
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al. 2015: 5). Accordingly, apart from the last block, each block ended with a PM target.
Ten PM targets were displayed for every 15 stimuli in this study except from the first
block. In other words, PM targets’ positions in the experimental flow were fixed (i.e.,
215t 371 53 69" 85" 101, 177™, 133 149" 165" pictures). By this means,
participants responded to approximately the equal amount of ongoing task stimuli
between PM targets. The presentation order of PM targets changed randomly across
participants. Besides, in the first block, there were five ongoing targets and ten ongoing
non-targets. Other blocks consisted of four ongoing targets and seven non-targets.
Apart from ten PM targets, stimuli were also presented in random order. In a similar
fashion, all of the ongoing targets and non-targets were displayed randomly between
each other. Additionally, in which order the ongoing targets and non-targets were
presented was also randomly determined.

Consequently, 80 ongoing non-targets, 45 ongoing targets, and 10 PM targets
were displayed in the EB-PM task. Ongoing targets were displayed twice
consecutively, whereas ongoing non-targets and PM targets were displayed once.
Hence, participants were presented 180 pictures throughout the EB-PM task. Each
picture was displayed for 3000 ms. Between the pictures, a blank screen was displayed
for 1000 ms. Meanwhile, participants were required to press as correctly and quickly
as possible “C” key if the picture was the same as previous one, “N” key if the picture
was not the same as the previous one, and “Q” key if the picture was one of the PM

targets. An example block consisted 16 pictures is presented in Figure 2.
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Figure 2: An Example Block from EB-PM Task

2.2.2.2.5. Recognition Test

To assess the retrospective component of EB-PM, a recognition test consisting
of ten distractor pictures in addition to ten PM targets was administered. These
distractor pictures included two pictures from each emotional category. Participants
were instructed to press “C” key if the picture they were presented was one of the
pictures they had studied before and “N” key if it was not one of the pictures they had
studied. Twenty pictures were presented randomly across participants, and there was
no specific duration for the pictures’ presentation. Pictures were displayed until the

participant made a response.

2.3. RESEARCH DESIGN

The experimental design of the study was 3 (valence: positive, negative, and
neutral) x 2 (arousal: high and low) within-subjects. The independent variables of the
study were emotional valence levels of the pictures and emotional arousal levels of the
pictures. On the other hand, the dependent variables were reaction time and accuracy
percentage depending on participants’ responses in the EB-PM task. Each participant

participated in each condition. Furthermore, in each condition, equal number of female
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and male participants were participated in the study. The experimental design of the
study is presented in Table 8.

Table 8: Experimental Design of the Study

N =63 Positive
(5] A
% Negative
(—>U Neutral 34 Female
i 29 Male
_ High
&
3 Low
<

2.4. PROCEDURE

Before starting the data collection, ethical approval was obtained from the
Cankaya University Scientific Research and Publication Ethics Committee
(16.09.2021, issue: E-90705970-605-87979). Ethical approval is shown in Appendix
G. All of the participants were recruited from Cankaya University. The study was
announced on social media and via posters, including detailed information about the
study. The study was conducted in two sessions. The first session was the online survey
session, and the second session was the experimental session. The experimental
session was conducted face-to-face in a quiet room in the Cankaya University
Psychology Department. Participants attended the second session individually.

For the first session, an online survey was created via Qualtrics online survey
system to obtain demographical information of the participants and to determine the
participants who would be invited for the second session. In the survey, participants
were informed about the nature of the study via an informed consent form. The
informed consent that participants were given in the online survey session is presented
in Appendix H. In the following part of the survey, they filled out the Demographic
Information Form and BDI. Participants who had no psychiatric/neurological disorder
did not have one of the specific fears at an extreme level and got a score of 16 and
below from BDI were invited for the second session. They were contacted through
contact addresses they indicated in the survey (i.e., e-mail address or phone number).

Appointments were made within ten days after they filled out the online survey.

The second session of the study was the experimental session. All of the

participants participated in the same room. When the participants arrived in the room,
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they read and signed the informed consent that contained information about the nature
of the study. Informed consent that was given in the experimental session is shown in
Appendix |. Thereafter, the computer-based experimental tasks and filler tasks were
applied. All of the computer-based tasks were presented via a 15.6-inch laptop
computer. First, a practice trial of the 1-back working memory task was applied. In the
practice trial, each picture was presented for 3000 ms., and a blank screen was
displayed for 1000 ms. between the pictures. During each picture was on the screen,
participants were required to press “C” key if the presented picture was the same as
the previous one and “N” key if the presented picture was not the same as the previous
one. After the practice trial, participants studied the PM targets. Ten PM targets were
presented one by one. Participants were instructed to study the pictures until they
became sure of they could remember them when they saw them later. The mean,
standard deviation, minimum and maximum duration that participants studied the

pictures are shown in Table 9.

Table 9: Mean, Standard Deviation, Minimum and Maximum Study Duration and Delay
between Instructions and the EB-PM Task.

Variables M SD Min. Max.
Study Duration (sec.) 96.76 56.38 36 433
Delay (sec.) 503.43 16.79 458 551

M: Mean, SD: Standard Deviation, Min: Minimum, Max: Maximum

Once participants indicated they finished the studying, instructions for the EB-
PM task in which they would be performing 1-back working memory task (ongoing
task) and PM task simultaneously were given. Thereafter, participants were asked to
repeat the instructions to ensure that they understood the tasks clearly. In order to give
an approximately 8-minutes delay between the instructions and the EB-PM task, filler
tasks were applied. Filler tasks were the PANAS and the Coding Test. Before and after
each task, 90 seconds break was given. Application order of the filler tasks is presented
in Figure 3. The mean, standard deviation, minimum and maximum duration of the

delay are shown in Table 9.
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Figure 3: Application Order of the Filler Tasks

After the delay, participants performed the EB-PM task. Any reminders about
the task’s requirements were not given to the participants at the beginning of the task.
They were told that they were continuing the computer-based experimental tasks. In
the EB-PM, apart from the 1-back working memory task, participants were required
to press “Q” key whenever they saw one of the PM targets. As in the practice trial,
each picture was presented for 3000 ms., and a blank screen was displayed for 1000
ms. between the pictures. The EB-PM task lasted approximately 12 minutes. After
they completed the EB-PM task, participants were given the recognition test. They
were instructed that if the picture they saw was one of the pictures they had studied
before, press the “C” key, and if it was not, press “N” key. Pictures were displayed on
the screen until participants made a response. Instructions of the tasks in the
experimental session is presented in Appendix J. Lastly, participants filled out the
PEQ. At the end of the session, participants were thanked and dismissed. The
experimental session lasted approximately 35 minutes. 75 Trendyol Digital Shopping

Coupons were given to each volunteer who participated in both sessions.
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CHAPTER 11

RESULTS

In this section, the results of statistical analyses were reported. All of the
analyses were conducted via the Statistical Package of Social Sciences (SPSS),
Version 23 (IBM SPSS Statistics for Windows Version 23, IBM Corp.).

The main aim of the study was to investigate effects of emotional valence and
emotional arousal on EB-PM performance. EB-PM performance were recorded as
accuracy percentage and reaction time according to participants’ responses in the PM
task. Accuracy percentage and reaction time were calculated separately for the pictures
from each emotional category (i.e., positive-high arousal, positive-low arousal,
neutral, negative-high arousal, and negative-low arousal). In this respect, 3 (valence:
positive, negative and neutral) x 2 (arousal: high and low) repeated measures ANOVA
was conducted on accuracy percentage and reaction time separately. Moreover,
bivariate correlations among ongoing task performance and PM task performance (in
terms of both accuracy and reaction time) were conducted to examine whether
performance on these two tasks were correlated with each other. Besides, bivariate
correlations among PANAS scores and PM task performance were also evaluated.
Additionally, results of recognition test in terms of mean, standard deviation,

minimum and maximum scores were presented.

3.1 DATA PROCESSING AND DATA CLEANING

Before conducting ANOVA analyses, first, the assumption of normality was
considered. According to central limit theorem; if the sample size of the study is large
enough, the sampling distribution is assumed as normal distribution (Lumley et al.
2002: 151). In the large samples, parametric tests may be conducted, regardless of the
normality assumption (Field 2013). In this case, large sample is usually expressed as
sample size greater than 30. Since the sample of this study consisted of 63 participants,

normality assumption was not considered as an issue. Besides, it is stated that in the
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studies with large samples, evaluating the outliers are more important that the
normality assumption (Field 2013; Lumley et al. 2002: 156). Hence, secondly the
outliers were examined. To do so, participants’ overall EB-PM performance in terms
of accuracy percentage and reaction time values were standardized. The z-values
above and below 3.29 were indicated as outliers and must be removed from the data
set (Tabachnick and Fidell 2013: 346). Accordingly, standardized (z-values) PM
accuracy (%) and reaction time (ms.) values were examined. None of the participants’
scores was above and below the 3.29. So, any data was not removed from the data set
and analyses conducted with the 63 participants’ scores.

Last, potential gender effects on PM performance were examined. Whether the
PM task performance of female participants differed from male participants was
analyzed through independent samples t-test. Results revealed that female and male
participants did not differ in terms of both overall accuracy percentage (p > .05) and
reaction time (p > .05). Therefore, gender was not considered as an independent

variable in the further analyses.

3.2. RESULTS OF THE PM TASK PERFORMANCE
3.2.1. Results of Accuracy Percentage

In order to compare the effects of emotional valence (positive, negative and
neutral) and arousal (high and low), a 3 x 2 repeated measures ANOVA was conducted
on accuracy percentage in the PM task.

The results showed that there was a significant main effect of emotional
valence on the PM accuracy (F(2,124) = 6.02, p < .01, np* = .088). Accuracy
percentage for negative pictures in the PM task (M = 93.65, SE = 2.04) was found to
be significantly (marginal, p = .062) higher than the positive pictures (M = 89.29, SE
= 2.24). Therefore, hypothesis 1c which indicated the scores of negative pictures
would be higher than positive pictures, was supported. Similarly, accuracy percentage
for neutral pictures in the PM task (M = 96.03, SE = 2.06) was significantly higher
than the positive pictures (p < .05). So, hypothesis 1b which suggested the scores of
positive pictures would be higher than neutral ones, was not supported. In contrast,
results showed an opposite pattern. There was no significance difference between
negative and neutral pictures. Hence, hypothesis la, which suggested the scores of

negative pictures would be higher than neutral ones, was not supported.
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The main effect of emotional arousal was also found to be significant (F(1,62)
=9.35, p<.01,np?=.131). Results indicated that accuracy percentage for the pictures
at low arousal levels (M = 95.24, SE = 1.66) was higher than the pictures at high arousal
levels (M = 90.74, SE = 2.16). In hypothesis 3, it was suggested scores of pictures at
high arousal levels would be higher than low arousal levels. Results showed an
opposite pattern. So, hypothesis 3 was not supported. The main effects of emotional

valence and emotional arousal are shown in Figure 4 and Figure 5, respectively.

100,00

98,00

96.00

i

96,03

94.00 [
92,00
90,00

88,00 89,29

PM Accuracy (%)

86.00
84,00

82,00
Positive Negative Neutral

*p<.05 Emotional Valence

Figure 4: The Main Effect of Emotional Valence on Accuracy Percentage in the PM Task
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Figure 5: The Main Effect of Emotional Arousal on Accuracy Percentage in the PM Task
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Besides, emotional valence and emotional arousal had a significant interaction
effect on accuracy percentage (F(2,124) = 6.79, p < .01, np* = .099). The interaction
effect is presented in Figure 6. As further analyses, to compare the accuracy percentage
for pictures in each emotional category (i.e., positive-high arousal, positive-low
arousal, neutral, negative-high arousal, and negative-low arousal), paired samples t-
tests were conducted. A total of eight comparisons were examined. In order to
determine the significance level, the sequential Bonferroni correction procedure
(Holm 1979) was used. Accordingly, the smallest p value was .000 for comparison of
positive-high arousal and neutral pictures. Since it was lower than .006 (.05/8), the
difference between accuracy percentage for positive-high arousal (M = 83.33, SD =
28.40) and neutral pictures (M = 96.03, SD = 16.32) was significant. The second
smallest p value was .001 for the comparison of positive-high arousal and positive-low
arousal pictures. Results showed that accuracy percentage for positive-low arousal
pictures (M = 95.24, SD = 14.80) was significantly higher than positive-high arousal
ones (.05/7 =.007, p <.007). The next smallest p value was .004 which is smaller than
.05/6 = .008 for the comparison of positive-high arousal and negative-high arousal
pictures. Hence, accuracy percentage for negative-high arousal (M = 92.86, SD =
19.80) pictures was found to be higher than positive-high arousal pictures. Other
comparisons were found to be insignificant. It was hypothesized that scores of both
negative-high arousal and positive-high arousal pictures would be higher than neutral
ones (hypothesis 5a-5b). However, such differences were not found. So, hypothesis 5a
and hypothesis 5b was not supported. On the other hand, as hypothesized, scores of
negative-high arousal pictures were higher than positive-high arousal pictures
(hypothesis 5c). Hence, hypothesis 5¢ was fully supported. Since any significant
differences among low arousal pictures were not found, hypothesis 5d which suggested
scores of positive-low arousal pictures would not differ from negative-low arousal
pictures, was also fully supported. The results of paired samples t-tests on PM accuracy

is presented in Table 10.
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Figure 6: The Interaction Effect of Emotional Valence and Emotional Arousal on Accuracy
Percentage in the PM Task

Table 10: Results of Paired Samples T-Tests on PM Accuracy

Comparisons t df p
Positive/High Arousal — Positive/Low Arousal  -3.38 62 .001**
Positive/High Arousal — Negative/High -3.00 62 .004***
Positive/High Arousal — Neutral -3.75 62 .000*
Negative/High Arousal — Negative/Low -.63 62 531
Negative/High Arousal — Neutral -1.27 62 .208
Positive/Low Arousal — Negative/Low Arousal 33 62 742
Positive/Low Arousal — Neutral -.38 62 .709
Negative/Low Arousal - Neutral -.81 62 419

*p <.006, **p <.007, p <.008

3.2.2. Results of Reaction Time

In order to compare the effects of emotional valence (positive, negative, and
neutral) and arousal (high and low), a 3 x 2 repeated measures ANOV A was conducted
on reaction time in the PM task.

ANOVA results revealed a significant main effect of emotional valence on
reaction time in the PM task, (F(2,124) = 4.12, p < .05, np? = .062). Reaction time for
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the positive pictures (M = 1259.50, SE = 37.11) and the negative pictures (M =
1255.38, SE = 34.84) were significantly slower than the neutral pictures (M = 1170.47,
SE = 36.27). It was hypothesized that reaction times for both negative and positive
pictures would be longer than neutral pictures (hypothesis 2a-2b). Therefore, both
hypothesis 2a and hypothesis 2b was fully supported. However, hypothesis 2¢ which
suggested reaction times for negative pictures would be longer than positive pictures,
was not supported.

The main effect of emotional arousal was also found to be significant (F(1,62)
=9.42, p < .01, np? = .132). Reaction time for the pictures at high arousal levels (M =
1259.21, SE = 32.96) was slower than the pictures at low arousal levels (M = 1197.70,
SE = 31.07). So, hypothesis 4 which suggested reaction times for pictures at high
arousal levels would be longer than low arousal levels, was fully supported. The main
effects of emotional valence and emotional arousal are presented in Figure 7 and

Figure 8, respectively.
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Figure 7: The Main Effect of Emotional Valence on Reaction Time in the PM Task
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Figure 8: The Main Effect of Emotional Arousal on Reaction Time in the PM Task

Additionally, the interaction effect of emotional valence and emotional arousal
on the reaction time in the PM task was not found to be significant (F(2,124) = 2.61,
p =.077, np> = .040). The interaction effect is shown in Figure 9. However, a series of
paired samples t-test was conducted on the basis of the hypotheses to compare the
reaction time for pictures in each emotional category. Eight comparisons were made
using Holm’s sequential Bonferroni method (Holm 1979). The smallest p value was
.002 (.05/8 = .006, p < .006) for the comparison between positive-high arousal and
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neutral pictures. Hence, reaction times for neutral pictures (M =1170.47, SD = 287.92)
were found to be significantly longer than positive-high arousal ones (M = 1330.62,
SD = 396.20). Other comparisons were not insignificant. So, hypothesis 6a which
suggested reaction times for positively valenced pictures at high arousal levels would
be longer than neutral ones, was supported. However, hypothesis 6b which indicated
reaction times for negatively valenced pictures at high arousal levels would be longer
than neutral ones, was not supported. Additionally, it was hypothesized that reaction
times for positive low arousal pictures would not differ from negative low arousal
pictures (hypothesis 6c¢). Since no significant difference among pictures at low arousal
levels, hypothesis 6¢ was fully supported. Results of paired samples t-tests on reaction

time is shown in Table 11.
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Figure 9: The Interaction Effect of Emotional Valence and Emotional Arousal on Reaction
Time in the PM Task
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Table 11: Results of Paired Samples T-Tests on Reaction Time

Comparisons t df p

Positive/High Arousal — Positive/Low Arousal 2.71 62 .009
Positive/High Arousal — Negative/High Arousal .79 62 436
Positive/High Arousal — Neutral 3.24 62 .002*
Negative/High Arousal — Negative/Low Arousal .84 62 405
Negative/High Arousal — Neutral 2.32 62 .024
Positive/Low Arousal — Negative/Low Arousal -1.11 62 272
Positive/Low Arousal — Neutral 48 62 637
Negative/Low Arousal - Neutral 1.94 62 .057

*p < .006

3.3. BIVARIATE CORRELATIONS AMONG THE ONGOING TASK AND
THE PM TASK PERFORMANCE

To evaluate whether the ongoing task performance was correlated with the PM
task performance, bivariate correlation was conducted on accuracy percentage and

reaction time of the tasks separately. The results are presented below.

3.3.1. Results of Accuracy Percentage

The correlation matrix of the ongoing task and PM task in terms of accuracy
percentage is shown in Table 12. Results showed that overall accuracy of the ongoing
task was not correlated with overall accuracy of the PM task (p > .05). So, hypothesis
7 which suggested overall ongoing task accuracy would be significantly correlated
with overall PM accuracy, was not supported. Considering each emotional category
separately, significant positive correlation was only found in negative-high arousal
pictures. Namely, accuracy percentage in the ongoing task for negative-high arousal
pictures was significantly correlated with accuracy percentage in the PM task for

negative-high arousal pictures (p < .05).
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Table 12: Correlation Among Accuracy Percentage in the Ongoing Task and the PM Task

1 2 3 4 5 6 7 8 9 10 11 12
1. Positive/High Arousal (OT) 988" .984™ 9917 992" 996" .101 -.002 .252" .066 JA11 .150
2. Positive/Low Arousal (OT) 981" .992™ 991" .995™ 063 -.007 .209 .037 .069 .106
3. Negative/High Arousal (OT) 981" .984™ 9917  .082 066 .249° .078 110 159
4. Negative/Low Arousal (OT) .991™ 996" .076 -.014 .212 .051 071 14
5. Neutral (OT) 997"  .068 .010 221 .065 100 128
6. Overall OT Accuracy .078 011 230 .059 .093 132
7. Positive/High Arousal (PMT) 288" 502" 520" 377" .806™
8. Positive/Low Arousal (PMT) 295" 349" 422" 582"
9. Negative/High Arousal (PMT) 4487 4107 7377
10. Negative/Low Arousal (PMT) 603" 787"
11. Neutral (PMT) 725

12. Overall PMT Accuracy

PMT: Prospective Memory Task, OT: Ongoing Task
*p<.05 **p<.01
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3.3.2. Results of Reaction Time

The correlation matrix of the ongoing task and PM task in terms of reaction
time is shown in Table 13. Results revealed a significant positive correlation between
overall reaction time in the ongoing task and overall reaction time in the PM task (p <
.01). This finding is in line with the hypothesis 8 which suggested reaction times in the
ongoing task would be significantly correlated with reaction times in the PM task.
Moreover, except from negative-high arousal pictures, significant positive correlation
between reaction times in the ongoing task and the PM task for pictures in each
emotional category was found. Reaction time in the ongoing task for negative-high
arousal pictures was not significantly correlated with reaction time in the PM task for

negative-high arousal pictures.
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Table 13: Correlation Among Reaction Time in the Ongoing Task and the PM Task

1 2 3 4 5 6 7 8 9 10 11 12
1. Positive/High Arousal (OT) 881" 876 .909™ 903" .318" 961" 423" 437" 306" .458™ 5557
2. Positive/Low Arousal (OT) 916™ 866 .879™ 211 951" 348" 432" 311" 443" 494"
3. Negative/High Arousal (OT) .828™ 851" 204 9357 344" 340 .348™ 405" .462"
4. Negative/Low Arousal (OT) 932" 298" 956 .362™ 405" 302" .467" .521™
5. Neutral (OT) 231 959"  408™ 4357 284" 406" .503™
6. Overall OT Reaction Time 275" 4007 430" 328" 463" 538"
7. Positive/High Arousal (PMT) 3427 018  .374™ 379" 582"
8. Positive/Low Arousal (PMT) 4257 428" 520" 753"
9. Negative/High Arousal (PMT) 324" 448" 657
10. Negative/Low Arousal (PMT) 596" .748™
11. Neutral (PMT) 810"

12. Overall PMT Reaction Time

PMT: Prospective Memory Task, OT: Ongoing Task
*p<.05, **p<.01
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3.4. BIVARIATE CORRELATIONS AMONG PANAS SCORES AND PM
TASK PERFORMANCE

Apart from the main hypotheses of the study, in order to detect whether
participants’ mood was correlated with the PM performance, bivariate correlation
analysis was conducted. The correlational results among PANAS scores, PM accuracy
(%) and PM reaction time (ms.) are presented in Table 14 and Table 15, respectively.

Table 14: Correlation Among PANAS Scores and PM Task Accuracy

1 2 3 4 5 6 7 8
1. PANAS -194 106 -098 -100 .134 -.089 .008
Positive Affect
2. PANAS -285° -141 -162 -273° -247 -310"
Negative Affect
3. Positive/High 288" 502" 520" 377" .806™
Arousal (PMT)
4. Positive/Low 295" .349™ 422" 582"
Arousal (PMT)
5. Negative/High 448" 410" 737
Arousal (PMT)
6. Negative/Low 603" 787"
Arousal (PMT)
7. Neutral (PMT) 725"
8. Overall PM
Accuracy

PMT: Prospective Memory Task, OT: Ongoing Task
*p<.05 **p<.01

Considering the PM task accuracy, negative affect was found to be negatively
correlated with the overall PM accuracy (p < .05). So, Hypothesis 9b which suggested
negative affect scores on PANAS would be negatively correlated with overall PM
accuracy, was fully supported. On the other hand, such correlation was not found for
positive affect (p > .05). Hence, Hypothesis 9a which suggested positive affect scores

on PANAS would be positively correlated with overall PM accuracy, was not
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supported. In a similar fashion, both positive and negative affect was not found to be
significantly correlated with PM task performance for any emotional category.

Table 15: Correlation Among PANAS Scores and PM Task Reaction Time

1 2 3 4 5 6 7 8

1. PANAS -194 029 -011 -116 -148 -273° -135
Positive Affect

2. PANAS -066 -208 .099 .053 .015 -.022
Negative Affect

3. Positive/High 3427 018 374" 379" 582"
Arousal (PMT)

4. Positive/Low 4257 428 520" 753"
Arousal (PMT)

5. Negative/High 324" 448™ 657
Arousal (PMT)

6. Negative/Low 596" .748™
Arousal (PMT)

7. Neutral (PMT) .810™
8. Overall PM

Reaction Time

PMT: Prospective Memory Task, OT: Ongoing Task
*p <.05, **p<.01

On the other hand, results showed that there was no correlation between
positive affect and overall PM reaction time (p > .05), and negative affect and overall
PM reaction time (p > .05). It was hypothesized that positive affect would be
negatively correlated with overall PM reaction times (Hypothesis 10a) and negative
affect would be positively correlated with overall PM reaction times (Hypothesis 10b).
However, results did not support both Hypothesis 10a and Hypothesis 10b. Besides
for each emotional category, only between positive affect and the reaction time for
neutral pictures there was significant negative correlation (p < .05). Apart from that,
reaction time for any other emotional category was not found to be correlated with
both positive and negative affect.

44



3.5. RESULTS OF THE RECOGNITION TEST

In the context of this study, recognition test was applied to test the retrospective
component of the PM. Recognition test scores were recorded by calculating the
percentage of correct responses. Results showed that recognition performance was
close to ceiling. In other words, most of the participants recognized all of the PM
targets correctly. Therefore, hypothesis 11 which suggested all participants would
discriminate all PM targets from distractors was supported. Mean, standard deviation,

minimum and maximum scores obtain from recognition test is shown in Table 16.

Table 16: Results of Recognition Test
M SD Min. Max.

Recognition Test (%0) 98.97 2.40 90 100

M: Mean, SD: Standard Deviation, Min: Minimum, Max: Maximum
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CHAPTER IV

DISCUSSION

The current study aimed to examine the effects of emotional valence and
emotional arousal on EB-PM performance among young adults. The study was
conducted within two sessions. The first session involved an online survey session
created to detect potential participants for the second session. In the second session,
EB-PM performance was assessed by following Einstein and MecDaniel’s
experimental PM paradigm (2005). Accordingly, participants were required to perform
the PM task while also performing the 1-back working memory task within the EB-
PM task. Performance on EB-PM task was examined by calculating the accuracy
percentage and reaction time for each stimulus. So, reactions and responses regarding
the PM targets from five emotional categories (positive-high arousal, positive-low
arousal, neutral, negative-high arousal, negative-low arousal) were considered.

In this chapter, first, the findings regarding the effects of emotion on PM task
performance were discussed by considering the relevant literature. Second, the
relationships between ongoing task and PM task performance, as well as the
relationships between PANAS scores and PM task performance, were evaluated
consecutively. Then, the results of the recognition test were discussed. Finally, the

limitations, suggestions for future research, and conclusion were presented.

4.1 EVALUATION OF THE FINDINGS REGARDING THE EFFECTS OF
EMOTION ON PM TASK PERFORMANCE
4.1.1. The Effects of Emotion on PM Task Accuracy

Regarding the emotional valence, the findings showed a significant main effect
of valence on PM performance. As indicated in hypotheses 1a and 1b, PM accuracy
for both negative and positive pictures was predicted to be better than for neutral
pictures. In other words, emotional pictures were thought to cause an increase in PM
accuracy. As opposed to the hypotheses 1a and 1b, the findings of the current study
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showed that negative and neutral pictures were not differed, whereas PM accuracy for
neutral pictures was higher than for positive ones. Previous studies have generally
found that emotional valence enhances PM performance (e.g., Altgassen et al. 2010:
1061; May et al. 2015: 362; Rendell et al. 2011: 920; Yang et al. 2018: 4). However,
this enhancement is mostly found in older adults besides young adults. For instance,
Altgassen et al. (2010: 1061) have reported emotional enhancement in PM for older
adults. They used 1-back working memory task as ongoing task and asked participants
to press a specified key whenever they saw one of the PM targets (Altgassen et al.
2010: 1060). Results indicated that both negative and positive pictures cause an
enhancement in PM accuracy of older adults, whereas such effect was not found in
young adults (Altgassen et al. 2010: 1061). In the current study, similar to the
procedure of Altgassen et al. (2010) was followed and the same pattern of findings
was obtained among young adults. According to the findings, negative and positive
pictures did not lead to an enhancement in PM accuracy among young adults. On the
contrary, PM accuracy for neutral pictures was higher than for negative and positive
pictures. This difference was also statistically significant, particularly when comparing
the positive and neutral pictures. Moreover, in line with the hypothesis 1c, PM
accuracy for negative pictures was found to be significantly higher than for positive
pictures, indicating a negativity effect in the sample of young adults included in the
study. The negativity effect refers to better recall performance for negative information
compared to positive ones in young adults (see Reed et al. 2014, for meta-analysis).
The negativity effect has been observed in different types of memory processes (e.g.,
Boga et al. 2021: 27; Charles et al. 2003: 310; Ito and Cacioppo 2005: 7; Kaynak and
Gokegay 2017: 331). Furthermore, the negativity effect has been observed in PM tasks
in some brain imaging studies (e.g., Hering et al. 2018: 1; Xian et al. 2020: 4). The
findings obtained from behavioral measures in the current study further support the
observed negativity effect in young adults.

When examining the findings regarding the emotional arousal dimension, the
main effect of emotional arousal on PM accuracy was found to be significant.
Specifically, it was found that PM accuracy for pictures with low arousal levels was
significantly higher than for those with high arousal levels. It is noteworthy that

emotional arousal dimension of emotion has not been extensively investigated in the
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previous emotion and PM studies. In previous PM studies, emotional arousal has either
been statistically controlled (e.g., Altgassen et al. 2010; Cona et al. 2015) or ignored
(e.g., Graf and Yu 2015; Henry et al. 2015). However, when examined independently
from the valence dimension, the arousal dimension has been found to affect memory
processes in various studies (e.g., Anderson et al. 2006: 711; Buchanan et al. 2006: 26;
Kensinger 2009: 101).

Upon closer examination, in some retrospective memory studies, it has been
found that emotional arousal causes an enhancement in memory performance (e.g.,
Buchanan et al. 2006: 26; Kensinger and Corkin 2003: 1169; 2004: 3310).
Accordingly, in the current study, it was hypothesized (hypothesis 3) that PM accuracy
would be higher for pictures with high arousal levels compared to low arousal levels.
However, the findings showed the opposite pattern, with PM accuracy being higher
for pictures with low arousal levels than for those with high arousal levels. In other
words, high arousal levels cause a decrease in PM accuracy. These findings are in line
with the literature that reports detrimental effects of emotional arousal on memory
performance (e.g., Mather 2007: 33). Particularly, studies using the picture stimuli
have indicated that low arousal levels provide an advantage in memory performance
(e.g., Wang and Yang 2017: 124). On the other hand, stimuli with high arousal levels
have been found to enhance memory performance, typically observed two days after
encoding (McGaugh 2004: 18; Storbeck and Clore 2008: 1828). Given the short
interval provided in the current study, according to Einstein and McDaniel’s PM
paradigm (2005: 286), it can be evaluated that the enhancement effect of arousal was
not found.

Apart from the main effects of the valence and arousal dimensions, the
interaction effect of valence and arousal on PM accuracy was also found to be
significant. Even though the interaction of valence and arousal dimensions has not
been extensively examined in the relevant literature, there are such studies within the
scope of emotion and memory that have explored this interaction. As previously
explained, it has been indicated that positive and negative stimuli with high arousal
levels are better remembered than the neutral ones (see Kensinger and Kark 2018, for
a comprehensive review). In this regard, a similar pattern was expected for PM

processes in the current study (hypotheses 5a and 5b). However, the findings of the
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current study showed that PM accuracy for neutral pictures was significantly higher
than for positive pictures with high arousal levels. Additionally, PM accuracy for
neutral pictures and negative pictures at high arousal levels were not found to be
differed from each other. Moreover, PM accuracy for positive pictures at low arousal
levels was higher than for positive pictures at high arousal levels. In other words, the
detrimental effect of arousal observed in the main effect of emotional arousal was not
found for positive pictures. Conversely, such effect was not observed for negative
pictures.

In summary, the findings regarding the interaction effect indicated that the
detrimental effect of arousal was only observed for positive pictures, not for negative
pictures. Additionally, PM accuracy for pictures at low arousal levels was found as
expected (hypothesis 5d), with no significant difference between positive and negative
pictures at low arousal levels. Furthermore, in line with the hypothesis 5c, at high
arousal levels, PM accuracy for negative pictures was found to be higher than for
positive ones. Based on these findings, it can be concluded that the differentiation
between positive and negative pictures was observed only when the pictures are at high
arousal levels. In addition, the negativity effect found in main effect of valence was
not observed when pictures were at low arousal levels, but it was observed when

pictures were at high arousal levels.

4.1.2. The Effects of Emotion on PM Task Reaction Time

Within the context of PM and emotion interaction, the reviewed literature
indicated that PM performance has mainly been evaluated in terms of PM accuracy,
while reaction times have often been overlooked. Reaction times for PM targets within
a PM task has not been focus of the previous research. PM studies generally focused
on reaction times in the ongoing task by examining whether the presence of a PM task
causes an increase in reaction times for the ongoing task (e.g., Smith 2003: 347).
However, PM processes consist multiple cognitive systems, such as attention and
working memory (Hostler et al. 2018: 1). Since reaction times are indicators of
attention, it is important to examine whether participants’ reaction times differ among
PM targets with various emotional content. In this sense, the current study can be

considered pioneering in its exploration of reaction times within a PM task.
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Regarding the valence dimension of emotion, the literature suggests that
emotional stimuli tend to capture one’s attention more than neutral stimuli, resulting
in longer reaction times (Plancher et al. 2018). It was expected this pattern would be
observed in PM processes as well. Specifically, it was predicted that reaction times for
negative and positive PM targets would be longer than those for neutral PM targets
(hypotheses 2a and 2b). Consistent with the hypotheses, the results revealed a main
effect of valence, indicating that reaction times for positive and negative PM targets
were indeed longer than for neutral ones. These findings are in line with previous
research (e.g., Dolcos et al. 2011; Kensinger and Corkin 2003; Plancher et al. 2018).
For instance, a study examining the effects of emotional content on attentional
maintenance in working memory showed that emotional content took longer to process
compared to neutral counterparts (Plancher et al. 2018: 4). In a similar manner, in the
PM task applied in the current study, participants processed positive and negative
pictures more slowly than the neutral ones. These findings can be explained by PAMT,
which suggests that PM tasks require attentional monitoring regardless of their content.
PAMT also suggests that as attentional monitoring increases, performance on a PM
task also increases (Smith 2003: 349). Since emotional stimuli capture more attention
than neutral ones (Brosch et al. 2010: 390), it can be concluded that valence of the PM
targets attracted participants’ attention and increased attentional monitoring.
Consequently, reaction times for emotional PM targets were longer than neutral ones.
Moreover, previous literature has indicated that negative stimuli, in particular, cause
an increase in the reaction times (Plancher et al. 2018: 2), thus it was expected that
negative PM targets would take longer time to process than positive PM targets
(hypothesis 2c). However, the findings did not support hypothesis 2c.

On the other hand, a significant main effect of the arousal dimension on
reaction times for PM targets was also observed. As expected (hypothesis 4), reaction
times for PM targets with high arousal levels were longer than those with low arousal
levels. The findings were in line with previous research that has indicated that high
arousal results in longer reaction times (e.g., Burt 2002; McKenna and Sharma 2004;
Imbir 2016). Apart from the consistent literature, these findings can also be explained
by the Multiprocess Theory. As indicated earlier, the Multiprocess Theory indicates

that salient stimuli capture one’s attention (McDaniel and Einstein, 2000: 131). In the
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context of arousal, highly aroused pictures may be perceived as more salient, resulting
in participants directing their attentional resources toward these pictures. Accordingly,
attentional monitoring was increased for highly aroused PM targets. Since attentional
monitoring processes were active for these pictures, reaction times were found to be
longer compared to PM targets with low arousal levels. In other words, processing
pictures with high arousal levels took longer than those with low arousal levels.

In the reviewed PM literature, there were no studies that focused on both
emotional dimensions and their interaction. Accordingly, when formulating the
hypotheses regarding the interaction effect, previous research on general memory and
emotion was taken into account. The literature indicated that positive and negative
stimuli require more processing time (e.g., Dolcos et al. 2011; Kensinger and Corkin
2003; Plancher et al. 2018). Besides, highly arousing stimuli cause an increase in
reaction times compared to low arousal stimuli (e.g., Burt 2002; McKenna and Sharma
2004; Imbir 2016). In accordance, it was expected that reaction times for positive PM
targets at high arousal levels and negative PM targets at high arousal levels would be
longer than those for neutral ones (hypotheses 6a and 6b). Moreover, since the effects
of emotion have been observed primarily at high arousal levels (e.g., Buchanan et al.
2006; Kensinger and Corkin 2003; 2004), no difference in reaction times was expected
between positive and negative PM targets at low arousal levels any (hypothesis 6c).
However, the findings did not reveal any significant interaction effect of valence and
arousal dimensions on PM reaction times. The paired samples t-test results indicated
that only the reaction times for positive-high arousal PM targets were higher compared
to neutral ones, which is in line with hypothesis 6a. Besides, as expected in hypothesis
6c, there was no significant difference in reaction times between positive-low arousal
and negative-low arousal PM targets.

In the current study, a focal paradigm was applied to assess PM processes. The
requirements of the ongoing task were similar to the PM task, and participants were
not required to use additional cognitive processes to detect PM targets. Consequently,
the PM task used in the current study could be considered relatively simple to perform.
Under these conditions, it may have been difficult to observe the interaction effect of
the two dimensions. Besides, based on the relevant literature (e.g., Altgassen et al.

2010), two pictures for each emotional category were selected as PM targets. However,
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this number is relatively small. These factors may explain why some of the hypotheses
regarding the effects of emotion were not supported. Especially for the interaction
effect of valence and arousal, a more comprehensive examination with a larger number

of PM targets for each emotional category could yield more robust findings.

4.2 EVALUATION OF THE FINDINGS REGARDING THE
RELATIONSHIPS BETWEEN ONGOING TASK AND PM TASK
PERFORMANCE

4.2.1. The Relationships between Ongoing Task and PM Task Accuracy

PM is a complex process that includes various cognitive processes, including
attention and working memory (Hostler et al. 2018: 1578). In order to assess PM
processes, researchers generally employ relatively simple working memory tasks as
ongoing task within the experimental procedures (e.g., Altgassen et al. 2010: 1060;
Cona et al. 2015: 4; Henry et al. 2015: 4; Xian et al. 2020: 3). The relevant literature
has indicated that PM is correlated with working memory (e.g., Smith etal. 2011: 115).
Namely, PM task performance has been found to be positively correlated with working
memory capacity (e.g., Smith 2003: 358; Smith and Bayen 2005: 243; Smith et al.
2011: 115). Even though several previous PM studies have included working memory
ongoing tasks, they have sidelined to examine the correlation between ongoing task
and PM task performance. Since 1-back working memory task was used as the ongoing
task in the current study, overall ongoing task accuracy and overall PM task accuracy
were expected to be correlated (hypothesis 7).

Theoretically, both the Multiprocess Theory and PAMT support the hypothesis
that ongoing task and PM task accuracy would be correlated. For instance, the
Multiprocess Theory of PM suggests that when the PM targets are focal, spontaneous
retrieval processes are activated (McDaniel and Einstein 2000: 135). Therefore, any
additional cognitive resources are not required to perform the PM task. So, when focal
PM targets are used, as in the current study, ongoing task and PM task performance
would be correlated. On the other hand, PAMT suggests that independently of the
focality, PM tasks require attentional monitoring and cause a decrease in cognitive
resources allocated to the ongoing task (Smith 2003: 349). Hence, as PM task

performance increases, ongoing task performance would decrease. Despite the support
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from both the Multiprocess Theory and PAMT for hypothesis 7, the findings did not
show a correlation between overall PM task accuracy and overall ongoing task
accuracy. The lack of support for hypothesis 7 could be attributed to the nature of tasks
employed in the current study. A 1-back working memory task and a PM task with ten
PM targets were applied. This combination of tasks can be considered relatively easy
for young adults and may have become automatic in reacting to the pictures. Therefore,
the expected correlation between ongoing and PM task performance based on working
memory literature may not have been found. In the current study, these tasks were
chosen because the main interest was to assess the effects of emotion on EB-PM in a
focal paradigm, and they were deemed appropriate for that purpose. However, for
investigating the correlation between ongoing task and PM task performance among
young adults, a more complex working memory task, such as the 2-back working
memory task, could be applied as the ongoing task.

Considering the correlational findings of performance on pictures in each
emotional category, a positive correlation between ongoing task and PM task accuracy
was obtained only for negative pictures at high arousal levels. Based on these findings,
the expected correlation between ongoing task and PM task accuracy was observed
only when the pictures were negative and at high arousal levels.

4.2.2. The Relationships between Ongoing Task and PM Task Reaction Time

As indicated in the previous section, PM processes are known to be correlated
with the working memory capacity (e.g., Smith et al. 2011: 115). In accordance, it
was expected that reaction times in the ongoing task (i.e., 1-back working memory
task) would be significantly correlated with reaction times in the PM task (hypothesis
8). In line with hypothesis 8, the findings revealed a positive correlation between
reaction times in the ongoing task and reaction times in the PM task.

In the current study, participants were instructed that both tasks they were
performing were equally important, and the results of the PEQ showed that participants
perceived the ongoing task and PM task as equally important. According to the
Multiprocess Theory of PM, the perceived importance of the PM task affects the
attentional processes directed towards the task (McDaniel and Einstein 2000: 132). In

other words, when the PM task is perceived as important, attentional resources directed
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to the PM task increase. Consequently, when the importance of the PM task is
emphasized in the instructions, participants’ PM task performance increases while
ongoing task performance decreases (e.g., Kliegel et al. 2001: 8). Similarly, if the
perceived importance of the tasks is equal, a similar amount of attentional resources
would be directed to the tasks, and the performance in these tasks would not differ.
Therefore, the positive correlation between reaction times in the ongoing task and

reaction times in the PM task can be explained by the Multiprocess Theory.

4.3. EVAUATION OF THE FINDINGS REGARDING THE RELATIONSHIPS
BETWEEN PANAS SCORES AND PM TASK PERFORMANCE
4.3.1. The Relationships between PANAS Scores and PM Task Accuracy

It is well-established that mood states can affect memory processes (e.g.,
Josephson et al. 1996: 437). Regarding the PM processes, it is noteworthy that previous
studies have examined the effects of mood on PM by using mood induction methods
(e.g., Pupillo et al. 2020; Rummel et al. 2012) without taking into account the current
mood states of participants. Some of these studies have indicated that both negative
and positive mood can impair PM performance compared to neutral mood (Pupillo et
al. 2020: 1; Schnitzspahn et al. 2014: 267). On the other hand, another study (Pupillo
et al. 2022: 186) revealed that positive mood was associated with better PM
performance, while a similar pattern was not found for negative mood.

In the current study, the correlation between participants’ current mood states
and PM performance was examined. Current mood states were assessed using the
PANAS. Consistent with hypothesis 9b, negative affect scores were found to be
negatively correlated with overall PM accuracy. This finding is in line with the
findings of Pupillo et al. 2020 and Schnitzspahn et al. 2014. On the other hand, positive
affect scores were not found to be correlated with overall PM accuracy. Therefore,
hypothesis 9a was not supported. These findings yielded inconsistent results compared
to a previous study where positive mood was found to be associated with better PM
performance (e.g., Pupillo et al. 2022: 186).

Participants of the current study were not selected based on their current mood
states, resulting in a small number of participants scoring higher on negative affect in

the PANAS. Only three participants were in a negative mood, while the remaining 60
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participants were in a positive mood. One possible explanation for the lack of
correlation found in the current study could be the limited variation in negative affect
scores among participants. In order to thoroughly examine the correlation between
current mood states and both PM accuracy and reaction times, further studies should

aim to control for a wider range of positive and negative affect scores.

4.3.2. The Relationships between PANAS Scores and PM Task Reaction Time
Regarding the findings of reaction times for PM targets, no correlation was
found between reaction times and both positive and negative affect scores. Hence,
hypotheses 10a and 10b were not supported. In the reviewed literature, the relationship
between mood and reaction times for PM cues has not been extensively examined.
However, since attentional processes are affected by mood (Rowe et al. 2007: 383;
Xiaetal. 2023: 2), it was expected that positive and negative affect would be correlated
with the reaction times for PM targets. As discussed for the PM accuracy, findings of
the reaction times can be explained by the limited variation in negative affect scores

among participants.

4.4. EVALUATION OF THE FINDINGS OF RECOGNITION TEST

As explained in the previous chapters, PM processes are examined through
two separate components: prospective and retrospective components. According to
Einstein and McDaniel (1990: 721), both components must be processed successfully
in order to perform a PM task effectively. Therefore, it is important to evaluate both
of the components in order to examine PM processes comprehensively. In many
previous PM studies, the retrospective component of PM has been assessed using
recognition tests (e.g., Altgassen et al. 2010; Rendell et al. 2012). These studies have
often reported a ceiling effect, indicating that participants performed well on the
recognition test.

In the current study, the retrospective component of PM was also assessed
through a recognition test. The goal was to determine whether participants
remembered the PM targets correctly, and it was expected that a ceiling effect would
be observed (hypothesis 11). Therefore, the results of the recognition test were

evaluated by considering only the percentage of correct responses. Consistent with the
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relevant literature, the findings exhibited a ceiling effect. In other words, almost all
participants correctly recognized almost all of the PM targets. This result showed that
regardless of the valence and arousal dimensions, all of the PM target pictures were

successfully retrieved from participants’ memory.

4.5. LIMITATIONS, FUTURE SUGGESTIONS AND CONCLUSION

In summary, the findings of the current study revealed significant main effects
of the valence and arousal dimensions on PM accuracy, as well as a significant
interaction effect between these dimensions. Similarly, significant main effects of the
valence and arousal dimensions were observed on reaction times in the PM task.
However, the interaction effect between these dimensions on reaction times was not
significant. Moreover, a correlation was found between ongoing task performance and
reaction times in PM task, but no such correlation was found in terms of accuracy. In
relation to the PANAS scores and PM task performance, only the correlation between
negative affect scores and overall PM accuracy was found to be significant.
Furthermore, the results of the recognition test showed a ceiling effect, suggesting that
participants successfully recognized the PM target pictures across all valence and
arousal categories.

Like any study, the current study has also some limitations. Firstly, the pictures
for the experimental tasks were selected from the IAPS database (Lang et al. 2008).
The pictures were chosen based on their valence and arousal ratings. Although the
IAPS is an internationally recognized picture database commonly used in memory
literature, it is important to note that the development study of the IAPS was conducted
with university students from Florida University (Lang et al. 2008). The mean ratings
of valence and arousal for each picture in the database were reported based on this
specific population. Therefore, one limitation of the current study is that the stimuli
were selected from an international database, which may not fully represent the
emotions perceived by the study's specific population. Especially when focusing on
emotion, stimuli must be standardized for study’s specific population. It was
particularly challenging to find neutral pictures in the present study. In the next steps
of the study, it was thought that neutral pictures were not truly perceived as neutral by

the study’s population. Conducting a pilot study in which participants rate the potential
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stimuli in terms of their valence and arousal would have been beneficial. This would
have allowed for the selection of stimuli that are more appropriate and representative
for the study's population. Hence, it is recommended for future research to include a
pilot study to ensure the use of suitable stimuli in the experimental design.

Another limitation of the current study is the ongoing task employed. In line
with the some of the previous PM studies (e.g., Altgassen et al. 2010: 1060; Cona et
al. 2015: 4; Henry et al. 2015: 4; Xian et al. 2020: 3), a 1-back working memory task
was applied as ongoing task. Participants were to decide whether the picture they saw
was same as the previous one. Simultaneously, they were required to press a specific
key whenever they saw one of the PM targets as parts of the PM task. Even though
these tasks have been commonly used in the PM studies, young adult participants may
have perceived tasks relatively easy and reacted to the stimuli automatically. In this
way, it may have become harder to examine their exact ongoing task and PM
performance. Therefore, a more complex working memory task could be employed as
the ongoing task. For instance, 2-back working memory task is recommended as the
ongoing task for future studies that will be conducted among young adults.

As explained in the introduction section, there are several factors that affect the
interaction between emotion and PM processes (Hostler et al. 2018: 3). One of the
factors is the focality of the paradigm used in the studies. In the current study, a focal
paradigm was applied. Hostler et al. (2018: 3) indicated that the effects of emotion on
PM performance have been differed depending on the focality of the paradigm.
Specifically, in focal paradigms, negative stimuli have been found to enhance PM
performance, whereas in non-focal paradigms, negative stimuli have been shown to
decrease PM performance (Hostler et al. 2018: 11). Therefore, it is suggested that the
effects of arousal be examined within a non-focal paradigm in the future studies.

Another important factor that influences impact of emotion on PM is aging.
PM tasks in everyday life can be vital, especially for older adults. For instance,
remembering to take medications at the appropriate times is of utmost importance, and
failures in such PM tasks can lead to serious conditions. Consequently, the effects of
aging on PM processes have been frequently investigated (see Zuber and Kliegel 2020,

for a comprehensive review). Given the effects of valence and arousal dimensions, it
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is recommended for the future research to extensively evaluate their effects on PM
processes across different age groups.

Even though the effects of emotion on PM processes have been commonly
studied, it is noteworthy that a comprehensive examination of the effects of both
valence and arousal dimensions on PM processes has not been conducted. Previous
studies have primarily focused on evaluating emotion by considering the valance
dimension, with some studies either controlling the arousal levels (e.g., Altgassen et
al., 2010; Cona et al. 2015) or disregarding this dimension (e.g., Graf and Yu, 2015;
Henry et al., 2015). In contrast, the current study aimed to examine both dimensions
of emotion (valence and arousal) in relation to both accuracy and reaction times in the
PM task. In this regard, this study is pioneering and is thought to make a significant

contribution to the PM literature.
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Hangi boliimde okuyorsunuz?

Universitede kaginci sinifta okuyorsunuz? [(Haziwhk  [J1.Smf [
2.Smf

|:|3.Sln1f |:|4.Sm1f |:|Y1'iksek Lisans |:|Dokt0ra
Mesleginiz nedir?

Herhangi bir gorme bozuklugunuz var m1? [_|Evet (yiiz yiize uygulama igin
gozliik ya da lens takarak geliniz.) [ ]Hayir

Herhangi bir korkunuz var mi (6rn: yiikseklik, oriimcek, kopek baligi, yilan)?
Varsa litfen belirtiniz. [ |Evet ........................ [ |Hay1r

Liitfen bu korkunuzun siddetini (1: en diisiik 7:en yiiksek, olmak iizere)
belirtiniz.

(11 [d2 3 [J4 [s [le [I7
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APPENDIX B: BECK DEPRESSION INVENTORY

Asagida, gruplar halinde bazi ciimleler verilmistir. Her madde, bir, ¢esit ruh
durumunu anlatmaktadir. Son bir hafta i¢indeki (su an dahil) kendi ruh durumunuzu
g0z Oniinde bulundurarak, 4 segenekten size en uygun buldugunuz ifadeyi daire igine
alniz.

1. (a) Kendimi tizgiin hissetmiyorum

(b) Kendimi iizgiin hissediyorum.

(c) Her zaman i¢in tizgiiniim ve kendimi bu duygudan kurtaramiyorum.

(d) Oylesine iizgiin ve mutsuzum ki dayanamiyorum.

2. (a) Gelecekten umutsuz degilim.

(b) Gelecege biraz umutsuz bakiyorum.

(c) Gelecekten bekledigim higbir sey yok.

(d) Benim i¢in bir gelecek yok ve bu durum diizelmeyecek.

3. (a) Kendimi basarisiz gérmiiyorum.

(b) Cevremdeki bir¢ok kisiden daha fazla basarisizliklarim oldu sayilir.

(c) Geriye doniip baktigimda, ¢ok fazla basarisizligimin oldugunu gérityorum.
(d) Kendimi tiimiiyle basarisiz bir insan olarak goriiyorum.

4. (a) Her seyden eskisi kadar zevk alabiliyorum.

(b) Her seyden eskisi kadar zevk alamiyorum.

(c) Artik higbir seyden gergek bir zevk alamiyorum.
(d) Bana zevk veren hi¢bir sey yok. Her sey ¢ok sikici.

5. (a) Kendimi suglu hissetmiyorum.

(b) Arada bir kendimi suglu hissettigim oluyor.
(c) Kendimi ¢ogunlukla suglu hissediyorum.
(d) Kendimi her an igin su¢lu hissediyorum.

6. (a) Cezalandirildigimi diistinmiiyorum.

(b) Baz1 seyler i¢in cezalandirilabilecegimi hissediyorum.
(c) Cezalandirilmay1 bekliyorum.

(d) Cezalandirildigimi hissediyorum.

7. (a) Kendimden hognutum.

(b) Kendimden pek hognut degilim.
(c) Kendimden hi¢ hoslanmiyorum.
(d) Kendimden nefret ediyorum.

8. (a) Kendimi diger insanlardan daha kotii gérmiiyorum.
(b) Kendimi zayifliklarim ve hatalarim igin elestiriyorum.
(c) Kendimi hatalarim i¢in ¢ogu zaman sugluyorum.

(d) Her kotii olayda kendimi sugluyorum.
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9. (a) Kendimi 6ldiirmek gibi diisiincelerim yok.

(b) Bazen kendimi 6ldiirmeyi diistiniiyorum, fakat bunu yapmam.
(c) Kendimi 6ldiirebilmeyi isterdim.

(d) Bir firsatin1 bulsam kendimi 6ldiiriirdim.

10.(a) Her zamankinden daha fazla agladigimi sanmiyorum.

(b) Eskisine gore su siralarda daha fazla agliyorum.

(¢) Su siralarda her an agliyorum.

(d) Eskiden aglayabilirdim, ama su siralarda istesem de aglayamiyorum.

11.(a) Her zamankinden daha sinirli degilim.

(b) Her zamankinden daha kolayca sinirleniyor ve kiziyorum.
(c) Cogu zaman sinirliyim.

(d) Eskiden sinirlendigim seylere bile artik sinirlenemiyorum.

12.(a) Diger insanlara kars1 ilgimi kaybetmedim.
(b) Eskisine gore insanlarla daha az ilgiliyim.

(c) Diger insanlara kars1 ilgimin gogunu kaybettim.
(d) Diger insanlara kars1 hi¢ ilgim kalmadi.

13.(a) Kararlarim1 eskisi kadar kolay ve rahat verebiliyorum.
(b) Su siralarda kararlarimi vermeyi erteliyorum.

(c) Kararlarimi1 vermekte oldukea giigliik ¢ekiyorum.

(d) Artik hi¢ karar veremiyorum.

14.(a) Dig goriintisiimiin eskisinden daha kétii oldugunu sanmiyorum.

(b) Yaslandigimi ve ¢ekiciligimi kaybettigimi diistiniiyor ve tiziilityorum.

(c) D1s goriintisiimde artik degistirilmesi miimkiin olmayan olumsuz degisiklikler
oldugunu hissediyorum.

(d) Cok ¢irkin oldugumu diisiiniiyorum.

15.(a) Eskisi kadar iyi ¢alisabiliyorum.

(b) Bir ise baglayabilmek i¢in eskisine gore kendimi daha fazla zorlamam gerekiyor.
(c) Hangi is olursa olsun, yapabilmek i¢in kendimi ¢ok zorluyorum.

(d) Higbir is yapamiyorum.

16.(a) Eskisi kadar rahat uyuyabiliyorum.

(b) Su siralarda eskisi kadar rahat uyuyamiyorum.

(c) Eskisine gore 1 veya 2 saat erken uyaniyor ve tekrar uyumakta zorluk ¢ekiyorum.
(d) Eskisine gore ¢ok erken uyaniyor ve tekrar uyuyamiyorum.

17.(a) Eskisine kiyasla daha ¢abuk yoruldugumu sanmiyorum.
(b) Eskisinden daha ¢abuk yoruluyorum.

(c) Su siralarda neredeyse her sey beni yoruyor.

(d) Oyle yorgunum ki higbir sey yapamiyorum.
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18.(a) Istahim eskisinden pek farkl1 degil.
(b) istahim eskisi kadar iyi degil.

(¢) Su siralarda istahim epey kotii.

(d) Artik hig istahim yok.

19.(a) Son zamanlarda pek fazla kilo kaybettigimi sanmiyorum.

(b) Son zamanlarda istemedigim halde ti¢ kilodan fazla kaybettim.
(c) Son zamanlarda istemedigim halde bes kilodan fazla kaybettim.
(d) Son zamanlarda istemedigim halde yedi kilodan fazla kaybettim.

Daha az yiyerek kilo vermeye ¢alisiyorum. () Evet () Hayir

20.(a) Sagligim beni pek endiselendirmiyor.

(b) Son zamanlarda agri, s1z1, mide bozuklugu, kabizlik gibi sorunlarim var.
(c) Agn, s1z1 gibi bu sikintilarim beni epey endiselendirdigi igin bagka seyleri
diistinmek zor geliyor.

(d) Bu tiir sikintilar beni dylesine endiselendiriyor ki, artik baska higbir sey
diisiinemiyorum.

21.(a) Son zamanlarda cinsel yagantimda dikkatimi ¢eken bir sey yok.
(b) Eskisine oranla cinsel konularla daha az ilgileniyorum.

(c) Su siralarda cinsellikle pek ilgili degilim.

(d) Artik, cinsellikle higbir ilgim kalmadi.
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APPENDIX C: POSITIVE AND NEGATIVE AFFECT SCHEDULE

Bu 6lgek farkli duygular1 tanimlayan birtakim sézciikler igermektedir. Son iki hafta
nasil hissettiginizi diigiiniip her maddeyi okuyun. Uygun cevabi her maddenin
yaninda ayrilan yere (puanlar1 daire i¢ine alarak) isaretleyin. Cevaplarinizi verirken
asagidaki puanlar1 kullanin.

1. Cok az veya hig

2. Biraz

3. Ortalama

4. Oldukca

5. Cok fazla

1. Tlgili 1 2 3 4 5
2. Sikintili 1 2 3 4 5
3. Heyecanl 1 2 3 4 5
4. Mutsuz 1 2 3 4 5
5. Giigli 1 2 3 4 5
6. Suglu 1 2 3 4 5
7. Urkmiis 1 2 3 4 5
8. Diismanca 1 2 3 4 5
9. Hevesli 1 2 3 4 5
10. Gururlu 1 2 3 4 5
11. Asabi 1 2 3 4 5
12. Uyanik (dikkati agik) 1 2 3 4 5
13. Utanmis 1 2 3 4 5
14. Ilhamli (yaratic1 diisiincelerle dolu) 1 2 3 4 5
15. Sinirli 1 2 3 4 5
16. Kararl 1 2 3 4 5
17. Dikkatli 1 2 3 4 5
18. Tedirgin 1 2 3 4 5
19. Aktif 1 2 3 4 5
20. Korkmug 1 2 3 4 5
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APPENDIX D: CODING TEST
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APPENDIX E: POST-EXPERIMENTAL QUESTIONNAIRE

Bilgisayar tizerinde tamamladiginiz gérev sirasinda ekranda gordiigiiniiz bir
fotograf bir dnceki gordiigiiniiz fotograf ile ayni ise hangi tusa basmaniz
gerekiyordu?

Ekranda gordiigiliniiz bir fotograf bir dnceki gordiigiiniiz fotograf ile ayn1 degil
ise hangi tusa basmaniz gerekiyordu?

Eger gordiigiiniiz fotograf daha 6nce ayrica calistiginiz fotograflardan biri ise
hangi tuga basmaniz gerekiyordu?

Sizce gorev esnasinda daha once ¢alistiginiz fotograflardan birini ilk goriisiiniiz,
calistigiiz diger fotograflari gordiiglinlizde ilgili tusa basmay1 hatirlamanizi
sagladi mi1?

Sizce gordiigiiniiz fotografin bir 6nce gordiigiiniiz fotograf ile ayni1 olup
olmadigini belirleme gorevi ne kadar 6nemliydi?

l1(cokaz) 2 3 4 5(¢okfazla)

Sizce daha 6nce ¢alistiginiz fotograflardan herhangi birini gordiigiiniizde belirli
bir tusa basma gorevi ne kadar dnemliydi?

I (gokaz) 2 3 4 5 (cokfazla)
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APPENDIX F: IAPS NUMBERS OF THE PICTURES USED IN THE
EXPERIMENTAL SESSION

PM Targets
Positive-High Arousal: 5470, 8163

Positive-Low Arousal: 1410, 2360
Neutral: 2220, 7476

Negative-High Arousal: 1070, 8485
Negative-Low Arousal: 2490, 9101

Recognition Task

Positive-High Arousal: 7405, 8034
Positive-Low Arousal: 2370, 5010
Neutral: 2704, 7484

Negative-High Arousal: 1052, 9630
Negative-Low Arousal: 2722, 7700

Practice Trial
Neutral: 1313, 6930, 7247, 7504, 7506, 7632, 8211, 8325, 9411, 9422

Ongoing Task

Positive-High Arousal: 1650, 5260, 5621, 5626, 5629, 7270, 7502, 7570, 7650,
8030, 8080, 8158, 8161, 8170, 8179, 8185, 8190, 8251, 8300, 8370, 8400, 8470,
8490, 8499, 8501

Positive-Low Arousal: 1500, 1510, 1603, 1610, 1740, 2035, 2151, 2156, 2222,
2260, 2299, 2304, 2310, 2314, 2387, 2510, 2530, 2540, 5000, 5201, 5611, 5631,
5780, 5781, 7545

Neutral: 1112, 1122, 1390, 1505, 1645, 1945, 2635, 2780, 3210, 5395, 5455, 5535,
6900, 6910, 7021, 7211, 7248, 7497, 7503, 7560, 7820, 8060, 8232, 9150, 9468
Negative-High Arousal: 1040, 1050, 1114, 1120, 1201, 1300, 1321, 1525, 1930,
1931, 1932, 2683, 5971, 5972, 6210, 6300, 6830, 6940, 7380, 8480, 9423, 9424,
9600, 9611, 9622

Negative-Low Arousal: 2039, 2205, 2206, 2312, 2399, 2455, 2491, 2590, 2682,
2750, 6010, 7078, 7234, 9000, 9001, 9046, 9090, 9110, 9220, 9280, 9291, 9331,
9360, 9390, 9471
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APPENDIX H: INFORMED CONSENT OF THE ONLINE SURVEY
SESSION

Cankaya Universitesi Sosyal Bilimler Enstitdsi Psikoloji Anabilim Dali Bilissel Psikoloji
YWiksek Lisans programinda yiritilen bu aragtirma, Dr. Ggretim Uyesi Hande Kaynak
damzmanhginda, Biligsel Psikoloji Yiksek Lizans bgrencisi Ovykii Aydin'in tez calizmasinin
bir geregi clarak yapiimaktadir. Tez galigmas icin, son & ayda herhangi bir psikiyatrik
veya norolojik rahat=izhk gegirmemig, 18-30 yag arazinda Universitesi 6grencisi
yetiskinlere ihtivac duyulmaktadir.

Bu tez calizmasinin amaci; geng yetiskinlerde farkh uyaran tirleri icin bellek performansimin
incelenmesidir. Birazdan yaniflayacafimiz anket, calismamin yiiz yiize bir gekilde
bilgisayar izerinden gergeklestirilecek ikinci oturumuna katilacak katihmecilan
belirlemek amaciyla belirlenen olcekleri icermektedir.

Verdiginiz yanitlar dogrultusunda, gahgmanin ikinci clurumuna gecmeniz durumunda sizinle
mail adresiniz [ cep telefonunuz dzerinden iletisime gecilecekiir. Bu nedenle aktif ve
diizenli olarak kontrol ettiginiz bir mail adresi veya telefon numarasi girmeniz ve anketi
yamifladiktan sonra ankette belirtfiginiz iletigim adresini diizenli olarak kontrol etmeniz
oldukga onem tasimakiadir. Anketin yamitlandinimas: 5-10 dakika sirmektedir ve tek
seferde baglayip bitirmeniz tavsiye ediimekiedir. Cahgmaya katilim slrecinde herhangi bir
sebeple kendinizi rahatziz hissederseniz yamitlamay yanda birakabilirsiniz.

Bu cahzma TUBITAK-ARDEE tarafindan desteklenmektedir C-alismanin ilk asamasi olan
bu anketi tamamlayip daha sonrasinda yiz yiize gerceklestirilecek ikinci oturumu da
tamamlayan katihmeilara 75 TL degerinde Trendyol Ciizdan Hediye Ceki hediye
edilecekfir.

Calisma hakkinda daha fazla bilgi almak icin:

Psk. Oyki &ydin (E-posta: oyku.aydini414@gmail.com)
Dr. Hande Kaynak (E-posta: handeki@cankaya.edu.tr)

Werdiginiz yamitlar kayit albinda tutulacaktir. Daha sonra bu kayitlar, katihmeimm kimlik

bilgileri gizli tutularak bilimsel nitelikli cahgmalarda ve egitim amach olarak kullanilabilir. Bu
amaclarnn dizinda bu kayitlar kullaniimayacak ve baskalan ile paylagiimayacaktir.

Arastirma icin ihtiyag duyulan yas grubu icerisindeyim, araghmaya katilmak icin bilgilendirilmis.
onam veryor, calizmaya gendlld olarak katiimay kabul ediyorum.
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APPENDIX I: INFORMED CONSENT OF THE EXPERIMENTAL SESSION

Cankaya Universitesi Sosyal Bilimler Enstitiisii Psikoloji Anabilim Dal Biligsel Psikolofi Yiiksek Lisans
programunda yiiriitiilen bu araghrma, Dr. Ofretim Uyesi Hande Kaynak damsmanhgmda, Biligsel Psikoloji
Yiiksek Lizans 6grencisi Psk Ovkil Aydmn'm tez caliymasimm bir geregi olarak yapilmaktadir. Tez ¢ahsmas
igin, 18-30 yag arahgmda tiniversitesi dgrencisi geng yetigkin bireylere ihtivag duyulmaktadir. Araghrma
kapsamunda, yiriitilecek nygulamalanm tamanu Psk. Ovkii Aydimn tarafindan yapilacakhr.

Bu tez cahsmasmn amacy; duyen igerikli uyaranlanm geng yetiskinlerde clay temelli fleriye doniik bellek
performansma clan etkisinin incelenmesidir. Uygulamalar kahlmeomn ve araghrmacnm uygun olduklan
bir zaman igerisinde gerceklegecektir. Goriismeler tek oturumda gergeklegtirilecek olup oturumun vaklagik
siiresi 40 dakika oclacakbr. Uygulama boyunca kablmaya bam psikolojik degerlendirme &lgelder
uygulanacak ve bilgisavar elramnda kabhmaodan baz girevler yapmas: istenecektir Kabhm sirasmda
sorulardan va da hethangi bagka bir nedenden Stiirii rahatsizhk hisseden kathmeilar, cevaplama isind vanda
birakabilitler. Byle bir dwumda kabtlmolanm  gabyman  uygolayan  kisive,  galhsmay
tamamlayamayacaklarmm sylemeleri veterli olacakbr. Gergeklegtirilen giriigme somunda kablmerva
uygulamamn bitiminde aglklama ve bilgilendirme yapilacakbr, varsa sorulan yamtlanacakbr. Cahsma
hakkinda daha fazla bilgi almak icin Psk Ovkii Aydm (E-posta: oykuwaydini414@gmail com) va da Dr.
Hande Kaynak (E-posta: handek@cankaya.edu tr) ile iletisim karnlabilir.

Girigme sirasmda kabhmemun izni dogrultusunda yazih kayitlan ahmacakbr. Daha sonra bu kayitlar,

kablmemun  kimlik bilgileri gizli tutularak bilimse]l nitelikli ¢absmalarda ve efitim amagh olarak
kullamlabiliv. Bu amaglarmn dizimda bu kavitlar kullamlmayacak ve bagkalan ile paylagilmayacakhr.

(Katlmcimn Beyamn)

Saym Ovkii Aydm (psikolog) ve Dr. Hande Kaynak (dargman) tarafindan Cankaya Universitesi Sosyal
Bilimler Enstitiisii Psikoloji Anabilimn Dah Biligsel Psikolofi Yiiksek Lizans progranunda yiiriitiilen
araghrma ile ilzili bilgiler bana aktanldi. Bu bilgilendirmenin ardmdan b araghrma faalivetine katlmo
olarak davet edildim.

Eger bu araghrma faaliyetine kabhrsam bana ait bilgilerin gizliligine biiyiik bir dzen ve saygryla
vaklaplacagma inamyorum. Toplanan her tirli verinin egitim ve bilimsel amaglarla kullammm sirasmda
kigizel bilgilerimin ihtimamla korunacag konusunda bana yeterli gitven verildi.

Bu giriigme siiresince vapilacak harcamalarla ilgili herhangi bir parasal sorumluluk albna girmiyorum.
Ayrica herhangi bir tazminat talebim olmayacakhr.

Bana vapilan tiim agklamalan ayrntlaryla anlamay durumdaym. Eendi basima belli bir diigiinme siiresi
sonurnda:

1-Yapilan giriigme kapsammnda kendime iligkin kabldigim her tiirli ¢abgmarnm va da degerlendirmenin
araghrma ve egitim amach olarak kullamlabilecegini biliverum ve onayhyorum.

2-Yapilan giriigme, degerlendirme ve faalivetlere iligkin vazih kayitlann araghrma ve egitim amach olarak
knllamlabilecegini bilivorum ve cnayhyorum.

Bu konuda yapilan daveti gémiilliliik gergevesinde kabul ediyorum.

Katihmaco Kahlhmo ile goriigen arashirmac
Ady, sovads Adh sovady, unvan:

Iiail Adresi- niail Adresi:

Tel: Tel:

Imeza: Imza:
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APPENDIX J: INSTRUCTIONS OF THE COMPUTER-BASED
EXPERIMENTAL TASKS

Practice Trail of the 1-Back Working Memory Task (Ongoing Task)

Birazdan size bilgisayar ekranindan bazi fotograflar sunulacaktir. Her bir
fotograf ekranda belirli bir siire boyunca kalacaktir. Sizden gordiiglintiz her bir
fotograf icin ekranda oldugu siire icerisinde, fotografin bir dnceki fotografile ayni olup
olmadigini1 belirtmeniz istenmektedir. Bunun i¢in gordiigiinliz fotograf bir dnceki
fotograf ile ayni ise "C" tusuna, degil ise liitfen "N" tusuna miimkiin oldugunca hizh
ve dogru bir sekilde basiniz. Yonergeyi anladiginizdan emin oldugunuzda herhangi bir

tusa basarak baslayabilirsiniz.
Presenting the Prospective Memory Target Pictures

Birazdan size yine bilgisayar ekranindan bazi fotograflar sunulacaktir. Liitfen
bu fotograflari dikkatle inceleyip aklinizda tutmaya c¢alisiniz. Goéreceginiz fotograflari
tyice algilayip daha sonra gordiigiiniizde hatirlayabileceginizden emin olana kadar her
bir fotografi tek tek inceleyiniz. Clinkii gorevdeki basariniz buna bagl olacaktir. “Sag
yon tusu”nu kullanarak bir sonraki fotografa gecebilirsiniz. Daha sonra gordiigiiniizde
hatirlayabileceginizden emin oldugunuzda “esc” tusuna basarak programdan

c¢ikabilirsiniz. Herhangi bir stire kisitlamaniz bulunmamaktadir. Hazir oldugunuzda,

”Sag yon tusu”na basarak fotograflara ¢alismaya baslayabilirsiniz.
Event-Based Prospective Memory Task

Caligmanin ilerleyen evrelerinde bilgisayar lizerinden tamamlayacaginiz gérev
sirasinda az onceki gorevde oldugu gibi ekranda belirli bir slire boyunca goriinen her
bir fotografin, bir Onceki fotograf ile ayni olup olmadigina karar vermeniz
gerekecektir. Bunun i¢in gordiigliniiz fotograf bir onceki fotograf ile ayni ise “C”
tusuna, degil ise “N” tusuna olabildigince hizli ve dogru bir sekilde basmalisiniz.
Ayrica, gorev sirasinda, az once lizerinde ¢alisip 6grendiginiz fotograflardan herhangi
birini gordiigiintizde olabildigince hizli ve dogru bir sekilde “Q” tusuna basmalisiniz.

Simdi Q tusuna basar misimiz? Calistiginiz fotograflar i¢in yalnizca “Q” tusuna
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basmaniz gerekecek, ayrica “C” veya “N” tusuna basmaniz gerekmeyecektir. Eger
yanliglikla “C” veya “N” tusuna basarsaniz da dnemli degil. Fotografin daha dnce
calistiginiz fotograflardan biri oldugunu hatirladiginiz anda fotografin ekranda oldugu
siire boyunca hala Q tusuna basabilirsiniz. Es zamanli1 gerceklestireceginiz bu iki gérev
esit onem tagimaktadir. Calismanin ilerleyen asamasinda gergeklestireceginiz bu

gorevde ne yapmaniz gerektigini bana anlatabilir misiniz?
Recognition Test

Birazdan ekranda bazi fotograflar goreceksiniz. Burada size daha Once
calismaniz i¢in sunulan fotograflar bagka fotograflar ile birlikte karisik olarak
sunulacaktir. Sizden istenen, fotograflarin daha 6nce size ¢alismaniz i¢in sunulan
fotograflardan biri olup olmadigin1 belirtmenizdir. Bunun i¢in, eger gordiigiliniiz
fotograf daha once size sunulan fotograflardan biri ise “C” tusuna, daha 6nce sunulan
fotograflardan biri degil ise liitfen “N” tusuna basiniz. Hazir oldugunuzda herhangi bir

tusa basarak baslayabilirsiniz.
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