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ABSTRACT

RECOGNITION MEMORY FOR EMOTIONAL WORDS
UNDER INCIDENTAL ENCODING:
EFFECTS OF VALENCE, AROUSAL AND AGE

Kaynak, Hande
Ph.D., Department of Cognitive Science
Supervisor: Assist. Prof. Dr. Didem Gokgay

January 2013, 200 Pages

Emotional information is commonly assumed to be recognized more
accurately than neutral information. While emotionality enhances
recognition accuracy, it also induces a more liberal response bias. In this
study, the effects of arousal and valence axes of emotion on recognition
memory accuracy and liberal bias were examined in young and older
adults, for emotional words. For this purpose, memory was assessed
with a surprise old/new recognition task, based on Signal Detection
Theory. There are also some factors regarding words that influence
visual word recognition. One is the dissociation between consonants
and vowels; consonants and vowels are processed differently. In the
study session, the participants were instructed to
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count vowels within a word under incidental encoding. Since vowels
constrain lexical selection less tightly than consonants, deciding how
many vowels each word contained is compatible with the idea that the
vowels should be processed faster. The results of the recognition session
showed that young adults recognized more accurately as compared to
older adults, replicating the age effect. Valence differences of words also
showed a significant effect on memory performance, that is positive
words were recognized better in both groups. On the other hand, it was
observed that there was a significant bias to respond as ‘old” only to
positive words in older group; whereas young adults showed a liberal
bias to negative words. This age-related difference suggested that older
adults regulated their emotion in favour of maintaining well-being, even
incidentally. Considering individual differences and mood state in
emotional word processing is essential so personality traits and current
mood states were assessed by commonly used Five Factor Personality
Inventory and Positive and Negative Affect Schedule respectively.
Except ‘openness to experience’, other personality dimensions did not

predict recognition memory performance for emotional words.

Keywords: Recognition memory under incidental encoding, liberal bias,

aging, mood, personality



(074

KAZARA KODLANAN DUYGU ICERIKLI KELIMELER ICIN
TANIMA BELLEGI:
DUYGUSAL OLUMLULUK, HEYECAN DUZEYLERI VE YASIN
ETKISI

Kaynak, Hande
Doktora, Bilissel Bilimler Boliimii

Tez Yoneticisi: Yrd. Dog. Dr. Didem Gokcay

Ocak 2013, 200 Sayfa

Duygusal igerikli bilginin notr bilgiye gore, daha iyi tanindig:
bilinmektedir. Duygusal icerikli bilgi, bir taraftan bellek performansi
tizerinde olumlu etkiye sahipken, diger yandan liberal yanhiliga da
sebep olmaktadir. Bu ¢alismada, duygusal icerikli kelimelerin duygusal
olumluluk ve heyecan diizeylerinin yash ve geng yetiskinlerde tanima
bellegi ve liberal yanlilik tizerindeki etkisi incelenmektedir. Bu amacla,
Sinyal Tespit Teorisi temel alinarak siirpriz bir eski/yeni tanima
goreviyle bellek performans: ol¢tildii. Gorsel kelime tanimay: etkileyen
faktorlerden goz ontine alindiginda, sesli ve sessiz harflerin sistem
tarafindan farkla bicimde islendigi bilinmektedir.
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Calisma asamasinda, katilimcilar gordiikleri kelimelerin kag sesli
harften olustugunu belirtmislerdir. Bu stireg, sesli harflerin sessiz
harflere gore kelime tanima stirecindeki farkl: rolleri dustintildigtinde,
uyumludur. Tamma testi oturumunun sonuglarina gore, geng
katilimcilar yashlara gore daha iyi hatirladilar; bu, yasin tanima bellegi
tizerindeki etkisini goOstermistir. Ayrica, kelimelerin olumluluk
diizeylerinin bellek performans: {izerindeki etkisi de anlamh
bulunmustur. Diger bir deyisle, pozitif icerikli kelimeler iki yas
grubunda daha iyi taminmustir. Ancak yash katilimcilarin 6zellikle
pozitif icerikli kelimelere karsi bir liberal yanlilik icinde olduklari
gozlemlenmistir. Diger taraftan, gen¢ katihmcilar negatif icerikli
kelimeler icin liberal yanlilik gostermistir. Yasla birlikte ortaya ¢ikan bu
farklilhik, katilimcilar kelimeleri dogrudan c¢aba olmadan, kazara
kodladiklarinda bile, yashlarmn iyi olma hallerini korumak adma
duygularini diizenlediklerini gostermistir. Duygusal icerikli kelimeleri
tanimay1 gerektiren bellek performansinin, bireysel farkliliklardan ve
duygudurumundan etkilendigi bilinir. Bu anlamda, 5-Faktor Kisilik
Envanteri ve Pozitif ve Negatif Duygu Olcegi uygulanmstir. ‘Yenilige
aciklik’ altboyutu haricinde, diger kisilik altboyutlar1 duygu igerikli

kelimeler i¢in tanima bellegi performansini yordamamnustir.

Anahtar Sozciikler: kazara kodlanan tanima bellegi, liberal yanlilik,

yaslanma, duygudurum, kisilik
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CHAPTER 1

INTRODUCTION

Human memory, the most important component of cognitive information
processing is defined as the system in which information is encoded, stored,
and retrieved when needed. Memory labels a diverse set of cognitive

capacities so it has crucial roles in the understanding of cognitive science.

Memory is not a single unitary process but there are different types of
memory. Specifically, recognition memory is defined as the ability to
distinguish previously learned, old items from new items. This process is
affected by various parameters such as type of encoding, type of stimuli,
and aging. One open question concerns whether incidental and intentional
encoding affects recognition memory performance differently, especially
when emotional manipulations are involved. One factor which could be
responsible for this is that in an intentional task, conscious attempts to focus
on memorizing the stimuli can cause elimination of the emotional aspect of
the stimuli. Additionally, during incidental encoding, the affective
information of a stimulus is expected to be processed better compared to
intentional encoding. The reason behind this is that under incidental
encoding, only the evolutionarily meaningful, that is, affective aspects, can

be expected to pop up; on the other hand, “cognitive” aspects are attenuated.



There is broad consensus on the fact that recognition memory is highly

related to emotional stimuli:

“An experience may be so exciting emotionally as almost to leave a

scar on the cerebral tissues.” James, 1890, Vol. 1, pp. 670.

Interestingly, emotion is not characterized through a single variable.
Emotions have three orthogonal dimensions: valence, arousal, dominance.
Valence is the dimension ranging from pleasant to unpleasant. Arousal is the
dimension referring to the intensity of emotional experience and it ranges
from calming to exciting. The last one, dominance ranges from feelings of

strong to weak (Bradley and Lang, 1999).

The recent researches (Charles, Mather and Carstensen, 2003; Dougal and
Rotello, 2007; Estes and Verges, 2008; Kapucu, Rotello, Ready and Seidl, 2008;
Kensinger, Garoff-Eaton and Schacter, 2007) have demonstrated that
negative stimulus have a tendency to be better remembered, overall. On the
other hand, regarding the emotional stimuli, older participants perform
better in the positive stimuli, as opposed to younger participants who are
good at remembering the negative ones. This is not surprising because
recognition memory performance is affected by age related changes in the
individuals: As the age increases, the recognition memory performance
decreases. However, memory is often suffused with emotion, hence, the
interaction between emotion and aging can result in differential effects in

memory enhancement for emotional stimuli.



While measuring memory enhancement, discriminability is derived from
recognition memory tasks based on old/new paradigm. Participants go
through a study session in which items are presented. Then after a break,
participants” memory is tested. During the test, twice as many items are
presented and the participant is required to answer whether the presented
item is ‘old” (seen in the study session) or ‘new’ (not seen in the study
session). ‘Old” responses given to studied stimuli are called hits while ‘old’
responses given to unstudied stimuli are called false alarms. Based on signal
detection theory, in order to measure discriminability, the false alarms are

subtracted from the hits and so called d’ scores are obtained.

Although d’ is a reliable measure to evaluate memory accuracy, it is not
sufficient. Another measure useful in understanding the cognitive system is
liberal bias, which is the tendency to favor ‘yes’ (or ‘old’) responses. It is
important to note that underlying mechanism of memory enhancement for
emotionally evocative words might be because of liberal bias. As an
indicator, Thapar and Rouder (2009) stated that emotionally charged words
affect a response bias locus, rather than a discriminability one, and this
pattern holds for young and older participants differently. Although both
groups have a tendency to choose emotionally evocative words over neutral
ones, they differ in their bias toward positive and negative words. A further
question, whether nature of bias differs in age groups under incidental

encoding has not been addressed in the literature yet.

It was shown that people are more likely to retrieve materials that were
affectively consistent with their moods (Bower, 2003; Josephon, Singer and
Salovey, 1996; Rusting, 1998). This phenomenon is so called “mood-
congruent memory”. In order to examine this kind of mood effect, the
participants should have asked to rate affect items from the Positive and
Negative Affect Schedule (PANAS) (Watson et al., 1988; Gengoz, 2000)

3



described as a measure of their “last week” state. An important question
regarding mood is that whether the participants’ current mood predict

memory performances for valenced words.

There is a tradition for relating positive versus negative affectivity to
personality dimensions, especially extraversion and neuroticism (Gilboa and
Revelle, 1994). Namely, personality is another factor for the explanation of
positive-negative emotion retrieval. According to relevant studies (Ruiz-
Cabellero and Bermudez, 2001; Rusting, 1999), neuroticism is related to a
memory bias for negative material; that is, neuroticism was associated
positively with the processing of unpleasant information. On the other hand,
people who have higher scores on extraversion are usually affectionate,
talkative, fun, loving, active and passionate (McCrae and Costa, 1987); while
low scorers on this trait are usually, passive, lonely and lack the ability to
express their feelings. In line with such reasoning, how well extraversion
dimension predict memory performance of positively valenced words is an

important topic.

To sum up, this research focuses on understanding the cognitive mechanisms
involved in the effects of emotion on recognition memory under incidental
encoding. Confounding factors such as liberal bias and current mood state
and personality are addressed in the study as well. All of these investigations
are performed on two age groups, young and old, to observe if age-related

interactions exist.



1.1 Problem statement

This study investigates the following research questions:

e How does aging affect recognition memory for emotionally charged
words under incidental encoding?

¢ How do the prominent dimensions of emotion (i.e. valence and
arousal) affect recognition memory performance under incidental
encoding and are there differences regarding age?

¢ Under incidental encoding, is there a response bias shift in response to
emotional stimuli with increasing age and what is the nature of it?

* Do current mood state and personality traits predict incidentally
encoded memory performance of emotionally valenced words in

young and older adults?

The present study is based on mainly two dimensions of emotions: valence
and arousal. The type of stimuli selected for an emotion-cognition
interaction study could be pictures, faces, words. All of them are core
components of daily social interactions, however they signal emotions on
very different levels of visual representation. Facial expressions are
biologically significant cues, whereas words represent emotions on a
symbolic level (Friithholz, Jellinghaus and Herrmann, 2011). Thus, there may
be differences in the time course of processing due to differing levels of
emotional representation in different domains. We used verbal stimuli in our
experiments. Regarding valence, positive and negative words were chosen
and regarding arousal highly and medium arousing words were chosen.

Neutral nonarousing words were used for the purpose of control.



The solution to the first problem requires recruiting young and older adults
similar in years of education, nondemented and medication free. For the
third question, bias shift for emotional words can be calculated as described
by Signal Detection Theory. Lastly, to consider individual differences in
emotional word processing which might be due to personality traits or mood
states, commonly used Five Factor Personality Inventory (Costa and McRae,
1992; Somer, Korkmaz and Tatar, 2004) and Positive and Negative Affect
Schedule (Watson et al., 1988; Geng6z, 2000) are administered respectively.

1.2 Significance of the Study

Recognition memory for emotional words has drawn attention recently. In
emotional memory literature, intentional learning of stimuli is often
preferred. However, intentional learning may interfere with the experience
of emotions; voluntary attention to stimuli may differ among participants
and this may lead to confusion to interpret the memory effects (Dolcos,
LaBar and Cabeza, 2004; Nielen, et al., 2009; Mickley-Steinmetz, Addis and
Kensinger; 2010; Thomas and Hasher, 2006).

In the present study, memory performance was measured under incidental
encoding. The subjects had not known that their memory performance
would have been measured after half an hour retention interval. During the
study session, incidental encoding is initiated by asking the young and older
participants to just firstly read the presented words silently and then count
the number of vowels. Consonants and vowels are different components of
words contributing differently to lexical access. Recent literature (Carreiras,
Gillon-Dowens, Vergara, and Perea, 2009; Cutler, Sebastian-Galles, Soler-
Vilageliu and van Ooijen, 2000; Sharp, Scott, Cutler and Wise, 2005) has

supported the idea that vowels, rather than consonants are more frequent
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causing faster processing. Instructing the participants to count vowels within
a word is compatible with the idea that the vowels are processed faster. In
brief, we believe that our study is significant because it studies the process of
incidental encoding of emotional verbal stimuli across age groups and across

personality traits.

Memory accuracy is a valid measure in order to evaluate memory
performances however it may be contaminated by response bias. Unless it is
taken into account, drawing a conclusion about memory performance for
emotional words across ages is not reliable and it does not give any proper
data to interpret the cognitive system of young and older adults. In this
respect, especially under an incidental encoding task, the nature of bias in
response to emotionally manipulated verbal stimuli is one of the important
motivations of this study. Furthermore, addressing this issue regarding bias
shift for emotional words with respect to aging is another significant

contribution of our study.

Finally, the present study has investigated the possible roles of current mood
and personality characteristics on recognition memory and has analyzed
them according to aging. Retrieval is a cognitive process; and so it is not
independent of individuals’ expectations, experiences, and knowledge
obtained throughout their lives. With the additional focus on current mood
states and personality traits as separate constructs, we examined the relations
between mood state-memory performance and personality-memory
performance for emotional words. We hypothesized that the internal mood
and personality characteristics had a role in the incidental encoding of the

presented emotional verbal stimuli.



1.3 Organization of the Dissertation

The aims of the study have been introduced and the questions addressed by

the study have been stated in the present chapter.

In the second chapter, the literature on recognition memory, the effect of
emotional dimensions on memory, age related changes in recognition
memory and emotion processing, the effect of emotion on liberal bias are
presented in detail. Finally, mood-memory interaction and personality-
memory interaction are explained in line with the way they are employed in

this study.

In the third chapter, the methodology of our study, the design of the
experiment conducted for the purposes of this study and the materials used

in the experiment are given.

In the fourth chapter, detailed analyses of the data and the results in terms of
the effects of age, valence and arousal dimensions of emotional words on
recognition memory performances and bias are presented. In addition,
results regarding mood-recognition memory relationship and personality

traits-recognition memory relationship are provided.

In the last, the fifth chapter, the results are discussed with possible
explanations in the light of the previous researches. Finally, a conclusion of
the study, as well as limitations and suggestions for further researches are

provided.



CHAPTER 2

LITERATURE REVIEW

This chapter aims to present the studies on recognition memory for
emotional stimuli with healthy aging. Recognition memory, signal detection
theory, and theoretical approaches to explain recognition memory are
explained with respect to the aging and emotional stimuli. Afterwards, bias
effect and its link to memory accuracy are reported. Subsequently, findings
of mood effect on the retrieval of emotional words are provided. Finally, the
construct of personality and its association with memory performance to

emotional words are explained.

2.1 Recognition Memory

Memory is an important research topic in cognitive science. Memory can be
briefly defined as the individual’s mental ability to store, retain and recall
information. There are many distinct kinds of memory (see Figure 2.1, Leritz,
Grande and Bauer, 2006, page 2) divided into two main systems; declarative
and non-declarative memory. Distinctions in declarative memory can be
named as episodic and semantic memory. While episodic memory is
memory of personal facts and events, semantic memory consists of general

knowledge about the world. These distinct memory



systems are represented in the brain differently. While the hippocampus,
entorhinal cortex are involved in episodic memory, the medial temporal lobe

and the surrounding structures play an important role in semantic memory.

Memory

Declarative [ Non-Declarative }

\/—\

|
\

Eplsod1c ] [ Semantic

@

Figure 2.1. Classification of memory categories. Adapted from Leritz, Grande

and Bauer, 2006, page 2.

Episodic memory provides re-experience of personal events by mentally
traveling back in time (Wheeler, Stuss and Tulving, 1997). Episodic memories
include not only item information but also temporal, contextual and
perceptual information about events (Tulving, 1983). Episodic memory is
divided into two types: recall memory and recognition memory. As one of
the types of episodic memory, recognition memory is the ability to
distinguish previously learned items from new items. A typical recognition
memory task consists of three sessions: study, distraction, and test. In
standard recognition tests, participants are shown a list of stimuli in the
study session. The distraction session is kind of retention interval. In this

session, participants are occupied with a task not related to the study and test
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sessions. After the interval, namely, in test session, participants are again
shown a list of stimuli. However, this new list contains both studied items
and new items. The participants are asked to decide whether the item has
been seen previously. The two possible responses are YES (also known as

OLD) and NO (also known as NEW).

2.2 Theoretical Approaches

There are two theoretical approaches explaining the recognition memory.
These are ‘Dual Process Theory” and ‘Signal Detection Theory’. According to
the “‘Dual Process Theory’, there are two processes that recognition memory
is based on: recollection and familiarity (Jacoby, 1991 and Tulving, 1983).
Recollection refers to remembering consciously previously studied items and
recollecting them in a detailed manner. On the other hand, familiarity refers
to remembering previously studied items but not consciously and not in a
detailed manner. In this respect, the proportion of ‘remember’ responses of
the participants is considered to provide a measure for ‘recollection’, while
the proportion of ‘know’ responses of the participants is considered to
provide a measure for ‘familiarity” (Yonelinas and Jacoby, 1995). As another
approach regarding the recognition memory, ‘Signal Detection Theory’
stating that recognition memory processes rely on a single process is based
on old / new paradigm (Yonelinas, 1994). This theory is a standard tool for
analyzing performance in many domains such as psychophysics, memory
and perception. Based on this theory, there are two equal variance Gaussian
distributions: One represents old items and one represents new items. Items
can be placed on a familiarity continuum such that old items (namely studied
items) fall on the high end of the continuum and new items (namely
unstudied items) fall on the low end of the continuum (Yonelinas et al.,

2006). In order to do this, level of familiarity as a response criterion is set and
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the items that exceed this criterion are accepted as old; otherwise the items

are accepted as new (see Figure 2.2).

VN
- TS

Response Criterion
Figure 2.2. Familiarity distributions for signal detection theory (Yonelinas et

al., 2006).

Signal detection theory assumes that items are represented on this familiarity
continuum. For instance, old items are represented on the higher end of the
continuum, while new items are represented on the lower end of the
continuum. So as to distinguish old and new items from each other, a
response criterion should be selected. The items that exceed this criterion are
considered as ‘hit rate” which refers to the participants” old responses which
are given to studied items. On the contrary, the participants’ old responses
which are given to non-studied items refer to ‘false alarm’. After calculating
hits and false alarm rates, recognition accuracy, d ', can be computed. d' is the
distance between the means of studied items and non-studied items. In this
sense, as d ' value increases, it can be considered that old and new items are

distinguished well by participants. d’, the discriminability index, refers to the
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ability to distinguish old words from new ones and is widely considered to

be the best measure of recognition memory accuracy.

2.3 Emotion and Recognition Memory

Emotional stimuli may be characterized by two factors: valence (either
positive or negative) and arousal (either exciting or calming) (Bradley and
Lang, 1994). On a scale of 9, valence dimension ranges from highly negative
to highly positive. On the other hand, arousal dimension ranges from
calming to exciting on a scale of 9 (Figure 2.3.). In other words, valence refers
to the affective value of an emotional stimulus on a continuum that varies
from negative to positive with neutral in the middle, whereas arousal refers
to a continuum that varies from calm to excitement. Thus, stimuli can be
highly positive and exciting (e.g. miracle); highly positive and calming (e.g.
relaxed); low negative and exciting (e.g. slaughter); low negative and
calming (e.g. fatigued). As both factors influence memory performance

mainly and they also seem to affect via distinct mechanisms.
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High arousal (exciting, agitating)

——_
“miracle”

“slaughter”

Low valence © n | High valence
(negative) death “shadow” “comfort” (positive)

/

“relaxed”

i

Low arousal (soothing, calming)

“fatigued”

Figure 2.3. Two dimensions of emotional experience (Kensinger, 2004).

Adapted from Russell, 1980.

Emotional words are better recognized than their neutral equivalents
(Kensinger and Corkin, 2004; LaBar and Phelps, 1998). Although the
phenomenon of enhanced emotional memory is so robust, its mechanisms
have not been fully described yet. Whether an item is remembered or not is

more likely to be influenced by its valence and arousal.

2.3.1 Visual Word Recognition

There are some factors regarding words that influence visual word
recognition. One of these factors is the dissociation between consonants and
vowels: consonants and vowels are processed differently. In the recent
literature, it is stated that consonants and vowels contribute differently to

lexical access (Carreiras, Gillon-Dowens, Vergara and Perea, 2009; Carreiras
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and Price, 2008; Lee, Rayner and Pollatsek, 2001). It seems that vowels
constrain lexical selection less tightly than consonants. In order to explain
differences in consonant and vowel processing, Nespor, Pena and Mehler
(2003) proposed that consonants are essential to the detection of words;
whereas vowels are essential to identify pitch and intensity, which are
responsible for prosody. In accordance with this fact, lexico-semantic
processing is more dependent on consonants than vowels; while prosodic
processing is more dependent on vowels than consonants (Nespor, Pena and

Mehler, 2003).

Cutler, Sebastian-Galles, Soler-Vilageliu and van Ooijen’s (2000) study
showed that when the participants were asked to change one phoneme to
make a word from a nonword, they were more likely to alter a vowel than a
consonant. For instance, when the participants were presented a nonword
such as “zobra’, they more often altered a vowel and reported ‘zebra’, rather
than altering a consonant to report ‘cobra’. This finding indicated that a
vowel substitution is easier than a consonant substitution. In the similar line
with this explanation, in the study of Sharp, Scott, Cutler and Wise (2005),
the participants were instructed to generate real words from heard
pseudowords. These pseudowords were generated by the substitution of
either a consonant or a vowel. It was observed that when a consonant was
substituted, participants had a difficulty to generate real words. On the other
hand, the substitution of a vowel did not result into a difficulty of word
generation. Hence, these studies have provided support for the notion that
consonant and vowels are not processed in the same way during the

processing of written words.
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A research conducted by Carreiras, Gillon-Dowens, Vergara, and Perea
(2009) investigated the response times in a lexical decision task. In one
condition, two nonadjacent internal consonants were delayed
(e.g. CHO O ATE-CHOCOLATE) and then the whole word appeared on the
screen. The participants were asked to press a button to indicate whether the
letter string was a legitimate word or not. In the other condition, two
nonadjacent internal vowels were delayed and then again the whole word
appeared on the screen (e.g. CHOC L TE-CHOCOLATE). The participants
performed the same lexical decision task: was it a legitimate word or not?
Reaction time analyses indicated that words with delayed consonants were
responded more slowly than words with delayed vowels. So, delaying two
internal consonants for 50 msec slows down word identification. The
researchers concluded that the delay of vowels were less detrimental for the
visual word recognition system than the delay of consonants (Carreiras,

Gillon-Dowens, Vergara, and Perea, 2009).

Other property of words that influence word recognition is frequency effect.
For instance, more commonly encountered words (e.g., world) are
recognized faster than less common words (e.g., glitch). This effect is known
as the “word frequency effect”. In the literature on word recognition, this
effect is one of the most frequently reported robust effects. The other factor
that influences the processing of words is the concreteness. ‘Concreteness
effect’ within the memory system is defined as the easier recalling of
concrete words in larger amounts when compared to abstract words. In other
words, concrete words are facilitated. According to the dual-coding theory
claimed by Paivio (1971), the concrete words are encoded both verbally and
visually, while abstract words are encoded only verbally. Thus, concrete

words are more likely to be remembered (Fliessbach et al., 2006).
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2.4 Aging and Recognition Memory

Most studies in recent years have stated the changes in neurological and
neuropsychological status occurring in the aging brain (Denburg, Tranel and
Bechara, 2005; Makris et al., 2007; Picq, 2007). There is broad consensus on
the fact that performance of most of memory systems are affected by age and
memory performance declines with advanced age. Nevertheless, there are
contradictory findings on the effect of age on emotional memory
performance and/or the relationship between the two. Selected articles
regarding the aging effect on recognition memory for the emotional stimuli is

presented in the following.

Since there is an age-related decline in recognition memory, it is an open
question whether memory performance is influenced by explicit and implicit
instruction differently during the encoding session. It is emphasized that,
rather than automatic processes, memory tasks requiring effortful
performance is influenced by advanced age more. In this respect, most
studies argue that performance deteriorates in explicit memory tasks (which
require conscious recollection of information) with increasing age, while no
effect of age on implicit memory tasks (which are defined as automatic
processes) has been observed (Anooshian, 1999; Jelicic,c Craik and
Moscovitch, 1996; Light and Singh, 1987; Maki, Zonderman and
Weingartner, 1999; Mitchell and Bruss, 2003). In addition, emotional memory
researches conducted with a brain imaging technique try to reveal the
underlying brain mechanism of emotional processing in order to find the
effect of emotion on memory. Recognition memory is found to be related to
medial temporal lobe (MTL). MTL consists of the hippocampal region and
surrounding perirhinal, entorhinal, and parahippocampal cortices.
According to the Yassa and Stark’s study (2008) conducted by fMRI with the
college-aged participants who underwent a yes/no recognition task, it was
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found that recognition is a dynamic process that involves multiple signals in
the medial temporal lobe. Thus, since older adults often have less activation
of MTL and its surrounding regions (Dennis, Kim, and Cabeza, 2007;
Gutchess et al., 2005), it is expected in this study that their recognition
memory performances are more likely to decrease as compared to young
adults. On the other hand, the amygdala is known to have an essential role in
emotion since it directly mediates emotional aspects of learning. Importantly,
with aging, amygdala associated emotion activity is preserved (Chow and
Cummings, 2000). Hamann (2001) also supports the role of the amygdala in
memory. It is reported in their study that individuals with amygdala damage
appear to be impaired significantly in mechanisms that enhance explicit

emotional memory, but show normal reactivity to emotional stimuli.

Van der Veen et al. (2006) also examined the phenomenon of decrement in
recognition memory function with age. Under fMRI scan, young and old
participants performed two types of word encoding tasks. In one condition,
the words were encoded incidentally and the participants were not
intentionally instructed to be memorized the words. In other condition, they
were encoded intentionally and the participants were instructed to
memorize. After the 30 minutes interval, a typical recognition task was
performed: the participants were instructed whether they saw the displayed
word before or not. According to the behavioral results, in both age groups,
the words from the incidental condition were recognized less accurately than
words from the intentional condition. Neuroimaging results indicated that
activation in the left inferior frontal gyrus, left precentral gyrus and right
cerebellum was observed in successful retrieval session for both young and
old participants. Moreover, bilateral medial prefrontal gyrus and right
parahippocampal gyrus was found to be active in older participants. Hence,

medial prefrontal gyrus seems to be responsible for the intentional encoding.
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2.4.1 Positivity Bias in Older Adults

It is known that recognition memory is influenced by emotional valence of
the test items. Similarly, emotional stimulus have more likely to be
remembered than neutral stimulus. Older adults, like young adults, are more
likely to detect and attend emotional information than they are to detect and
attend non-emotional information (Leclerc and Kensinger, 2008). Moreover,
some studies have shown that there is a distinct tendency between older and
younger adults to remember stimuli with emotional valence. Emotional
information is not processed by older adults in the same way by young
adults. Older adults seem to exhibit a positivity bias, in other words, they are
more likely to remember positive information than negative information
(Carstensen and Mikels, 2005; Kennedy, Mather and Carstensen, 2004;
Leigland, Schulz and Janowsky, 2004; Mather and Knight, 2005).
Furthermore, older adults spend more time looking at positive stimuli than
at negative stimuli (Issacowitz, Wadlinger, Goren, and Wilson, 2006; Thomas
and Hasher, 2006). However, other studies have found no this kind of
mnemonic benefit for positive information for older adults (Comblain,
D’Argembeau, Van der Linden, and Aldenhoff, 2004; Gruhn, Smith, and
Baltes, 2005; Murphy and Isaacowitz, 2008).

In the literature, there is a theory called ‘Socioemotional Selectivity Theory’
which tries to explain the positivity bias of older adults by stating that as
older adults realize that they are close to the end of their lives, they begin to
view time as limited. As they approach the end of life, goals associated with
emotional well-being become more salient. Hence, the focus of their goals
may change from exploration and knowledge accumulation toward
emotional gratification (Carstensen, Fung and Charles, 2003). This kind of
shift in their perspectives may cause the positivity bias, such that they are
more likely to remember positive information than negative information.
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Since young adults do not view time as limited and finite, they do not need
to regulate emotions. Literally, ‘emotional regulation” goals of young and
older adults seem to be very different and this difference results in
differential biases. Older adults are more likely to recognize positive items;
younger adults are, on contrary, more likely to recognize negative items
(Kennedy, Mather and Carstensen, 2004; Mikels, Larkin, Reuter-Lorenz and
Carstensen, 2005; Tapar and Rouder, 2009). Young participants also attend

more to negative stimuli than to positive stimuli (Thomas and Hasher, 2006).

Attentional processes may offer an explanation to this finding because some
researchers have failed to find a positivity effect in the memories of older
adults. In order for older adults to generate the positivity effect, there exists
some criteria. According to one, the more the task is constrained by external
circumstances, the less room there will be for goal-directed processes to have
an impact. That is, positivity effects should be less likely to occur when the
focus of attention or thought is constrained during encoding (Mather, 2006,
pp-150). For instance, when older adults actively rated the emotional
characteristics of positive, negative, and neutral pictures or words during
encoding, this kind of mnemonic benefit for positive information for older
adults was not found (Comblain, D’Argembeau, Van der Linden, and
Aldenhoff, 2004; Denburg, Buchanan, Tranel, and Adolphs, 2003; Kensinger,
Brierley, Medford, Growdon, and Corkin, 2002; Leigland, Schulz, and
Janowsky, 2004; Murphy and Isaacowitz, 2008).

In the study of Leigland, Schulz, and Janowsky (2004), the age differences in
memory for emotional words was examined. Participants rated the valence
of 27 negative, positive and neutral words. No age differences were found in
the valence of the words recalled on an immediate or 30-minute delayed
recall test. In another study, Grithn, Smith, and Baltes (2005) presented
younger and older adults with emotionally toned words and found no
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evidence of a positivity effect in recall. Thus, these findings lead researchers
to suggest that the positivity effect may not generalize to memory of verbal
material. Moreover, attentional differences during encoding might result in
variable emotional processing. In this context, emotional information can be
processed automatically or controlled. Emotion regulation is considered to
occur in a more controlled manner and it tends to require attentional
resources. Thus, this controlled emotional processing allows older adults to
respond flexibly to an emotional stimulus (Kensinger, 2009, pp. 122). It is
because 'the attentional effort spent during encoding' is another possible
variable that might result in positivity/negativity effect in memory. That is,
when older adults devote full attention towards the emotional information,
they show positivity bias (Kensinger and Leclerc, 2009). On the other hand,
when their attention is divided or cognitive resources are limited during the
processing information via experimental task, they do not control their
attentional resources towards to positive information and, so positivity bias
disappear (Knight et al., 2007; Muraven, Tice and Baumeister, 1998). Thus, it
may be concluded that the tendency of shifting attention to positive items in

older adults is a controlled and effortful process.

The study of Xing and Isaacowitz (2006) also supported this idea. They
observed differences in young and older adults in terms of directing eye gaze
to the negative and positive images by using eyetracking methods. The
results declared that when young adults were instructed to regulate their
emotions as they view images, they gazed less at negative images and more
at positive images as older adults did. In contrast, when young adults were
given no instructions, they showed no such effects of valence. Hence, young
and older adults” attentional processes seem indeed to be similar but what
create the behavioral differences are the ‘emotional regulation” goals of two
age groups. In other words, older adults” emotional regulation mostly causes
their positivity shift: While older adults are more likely to remember positive
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items, younger adults are, in contrary, more likely to remember negative

items.

Age differences in emotional memory emerged during encoding of positive
items: Older adults showed more activity in medial prefrontal cortex and
along the cingulate gyrus which are associated with 'self-referential’
processing. Thus, the results propose that older adults' biased attention at the
time of encoding for positive items may result from an increased tendency to
process these items in relation to themselves (Kensinger and Schacter, 2008).
Similarly, older adults think about how positive items relate to themselves
and how their internal feeling state is altered by positive items. So, this
change may be a contributor to the positivity effect (Kensinger and Leclerc,
2009). Moreover, a theory called 'emotional regulation' sheds light on the
underlying process leading to positivity effect. “‘Emotional regulation” is
defined as a person’s ability to control which emotions they have, in what
context, for how long and how intensely experience them (Gross, 1998).
Older adults regulate their emotions consciously and effortfully (Williams et
al., 2006). While trying to avoid negative information, older adults try to
approach towards positive information deliberately. Hence, this
intentionality may be the cause of older adults’ ‘controlled emotional

regulation” process towards positive items.

Neuroimaging studies provide support for ‘controlled emotion processing’
as well. When older adults were presented emotional information, it was
observed that activation of prefrontal cortex increased, while activation of
amygdala decreased (Gunning-Dixon et al., 2003; Tessitore et al., 2005;
Williams et al., 2006). Another interesting neuroimaging result is that older
adults showed greater medial prefrontal activity while responding to the
negative emotional images when compared to the young adults. Since
medial prefrontal activity often is associated with emotion regulation; it can
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be concluded that older adults tried to control their responses to negative
items consciously and effortfully (Williams et al., 2006). This kind of control
mechanism in the brain was absent in young adults (Ochsner et al., 2004).
Moreover, a recent study conducted by Addis, Leclerc, Muscatell and
Kensinger (2010) revealed that while older adults were encoding positive
stimuli, ventromedial prefrontal cortex and amygdala together affected
hippocampal activity. On the other hand, only thalamus had an influence on
hippocampal activity while young adults were encoding these stimuli. This
may be reason that why young adults are less likely to remember positive
stimuli in comparison to negative stimuli. It is also crucial to state that in
terms of brain regions’ connectivity, during the encoding of negative stimuli
no age-related differences are detected. Thus, positivity bias of the older
adults may be because of the different brain regions” strong and positive

influences on hippocampal activity.

On another front, it has been suggested that the positivity effect in older
adults may be limited to nonverbal material (Grithn, Smith and Baltes, 2005),
as the most consistent memory evidence is in favor of the effect examined for
faces or scenes (Charles, Mather and Carstensen, 2003; Mather and
Carstensen, 2003; Mikels, Larkin, Reuter-Lorenz and Carstensen, 2005) rather
than verbal material (Grithn, Smith and Baltes, 2005). Thus, the type of
studied stimuli (word, picture, face, scene etc.) might be another important
factor that reveals positivity effect. Although it is clearly known that when
older adults reminisce about their own lives, they preferentially recall
positive events (Carstensen, 1995); it seems that this effect is faint when other
types of stimuli are considered. Consequently, in the light of these different
manifestations of positivity effect, it seems that there are some limitations

due to the attentional and stimulus-based processes.
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2.4.2 Negativity Bias in Young Adults

Whether stimuli are positive or negative, these emotional stimuli are
recognized better compared to neutral stimuli. Even positive or negative
items that do not elicit arousal can be recognized better than items that evoke
neither valence nor arousal (Ochsner, 2000). Effects of positive and negative
valence on memory are also different. It is stated that when memory for
verbal stimuli was particularly tested, the emotional enhancement is greater
for negative stimuli than positive ones (Charles, Mather and Carstensen,
2003; Kensinger, Garoff-Eaton and Schacter, 2007; Mickley and Kensinger,
2008; Ortony, Turner and Antos, 1983). The phenomenon that negative
information is more attended to is called “negativity bias”. ‘Negativity bias
hypothesis” is supported by various studies (Algom, Chajut and Lev, 2004;
Delplanque, Silvert, Hot, Rigoulot and Sequeira, 2006; Estes and Verges,
2008). The idea behind negativity bias hypothesis is that participants respond
more rapidly and saliently to negative items compared to equally arousing
positive items (Ito and Cacioppo, 2005). For the purposes of semantic
characteristics, negative items convey more information relevant for survival.
For instance, stimuli about death, injury, threat or mutilation are highly
arousing negative stimuli that have greater relevance for immediate survival,
hence motivationally remembered better as compared to highly arousing
positive stimuli such as words/pictures of sport, adventure and erotica
(Briggs and Martin, 2009). It probably has an evolutionary basis since it is
more important not to miss negative than to miss positive information

(Grossmann et al. 2005).

There are also claims that negative information is less likely to be missed
because negative information is processed in a detail-oriented and analytical
fashion, whereas positive information is processed in a more heuristic and
schematic fashion (Gasper and Clore, 2002; Ochsner, 2000). Hence, negative
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information is recognized more vividly and accurately. Mickley and
Kensinger (2008) examined the neural processes of the emotional stimuli
(words selected from the Affective Norms for English Words and pictures
taken from the International Affective Picture System database) so as to
understand why negative stimuli are vividly remembered. Positive, negative
and neutral stimuli were shown to the young participants at encoding
session under an fMRI scan. About 30 minutes later, participants underwent
a surprise recognition test outside of the scanner and they were to indicate
whether each item was among the ones that they had seen in the scanner. If
they indicated that an item had been seen, they were also asked to decide
whether the stimulus was remembered vividly or just known. According to
the fMRI results, negative items recruited temporo-occipital regions
associated with sensory processing more than positive or neutral items.
Hence, this shows that during encoding of the negative items, there is an
increment in sensory processing, and this leads to negative items to be

vividly remembered.

2.4.3 Arousal-Based Memory

In memory literature on explicit recognition, arousal dimension of emotion is
stated to be critical for observing emotional memory enhancement effect.
Amygdala is a key brain region such that its activity during encoding is
related to successful retrieval of arousing items rather than nonarousing
items (Dolcos, LaBar and Cabeza, 2004). Specifically, amygdala plays an
indispensible role in modulating memory for arousing information, whereas
non-amygdalar networks might be instrumental in enhancing memory for
nonarousing positive or negative information (Kensinger, 2004). According
to “memory modulation hypothesis”, as long as the emotionally valenced

(either positive or negative) information are highly arousing, amygdala-
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hippocampal interactions guide successful encoding. Since both amygdala
and hippocampus are involved, encoding and consolidation of emotional
stimuli become stronger (McGaugh, 2004). Although McGaugh’s “memory
modulation hypothesis” concerns consolidation mechanisms, instead of
retrieval of emotional memory; there are several studies that postulate the
crucial role of amygdala during retrieval as well (Dolcos, LaBar, and Cabeza,

2005; Greenberg et al., 2005; Smith, Henson, Dolan and Rugg, 2004).

Even though studies indicate the importance of arousal for better memory
performance, studies emphasizing the effect of valence that includes arousal
are also worth mentioning within the emotional memory network (Garavan,
Pendergrass, Ross, Stein and Risinger 2001; Kensinger and Corkin, 2004;
Mickley-Steinmetz, Addis and Kensinger; 2010). For less-arousing emotional
stimuli, frontal lobe regions interacting with hippocampus are found to

enhance memory performance (Kensinger and Corkin, 2004).

When it comes to age differences, young and older adults do not differ in
arousal-based memory enhancement for highly arousing stimuli (Charles,
Mather and Carstensen, 2003; Denburg, Buchanan, Tranel, and Adolphs,
2003; Mather and Knight, 2005) since some regions of the brain are not
affected by aging. For instance; aging has relatively little impact on
amygdala, which is responsible for enhancing memory for emotionally

arousing items.

On the other hand, memory enhancement for arousing information may
occur relatively automatically. Thus, older adults show very little decline in
automatic processes of arousal-based memory. Despite the effect of valence
dimension of emotion, the arousal level of the stimuli is a potentially

important factor.
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Arousal is also essential for 'positivity effect' that is seen in older adults. As it
is declared before, this age-related positivity effect does not always occur and
arousal level of the stimuli influences the strength of the effect (Kensinger,
2008). It is discussed earlier that positivity effect results from the engagement
of controlled processing. Similarly, the memory enhancement for
nonarousing information may result from the engagement of more controlled
processing strategies. Then, it can be derived that the positivity effect might
be manifest more strongly in memory for nonarousing stimuli (Kensinger,

2004).

It can be expected that positivity effect disappears while arousing
information are presented to older adults. In order to test this hypothesis,
Kensinger (2008) conducted behavioral experiments in which recognition
performances of younger adults and older adults were compared for
negative arousing, negative nonarousing, positive arousing, and positive
nonarousing words. Participants saw each word for 3 seconds and decided
whether each word was abstract or concrete. No mention was made of a
subsequent memory task. After a 10-minute retention interval, they did the
surprise recognition task. The findings from the study states that, for the
arousing words, there was no effect of valence; both age groups recognized
negative arousing words as well as they remembered positive arousing
words. Hence, there was no evidence of an age-related positivity effect for
the arousing words. On the contrary, valence had an influence on memory
for the nonarousing words: Young adults recognized negative nonarousing
words better than they did positive nonarousing words. Older adults
showed the opposite effect of valence: They remembered positive
nonarousing words better than they did negative nonarousing words. So,
there was a positivity effect for the nonarousing items. This research is very
important due to its implications that there is a critical impact of valence
upon the types of nonarousing information remembered by young and older
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adults; whereas there is no effect of valence upon the types of arousing items
remembered by the two age groups (Kensinger, 2008). Hence, in the light of
these findings, positivity effect might not occur for arousing words in the

arousal memory task under incidental encoding.

High arousing words seem to boost memory since the process is automatic.
High arousing words do not need elaborative, attention-demanding
encoding process in order to be recognized. For instance threatening items
tend to pop out and get noticed automatically and they are tend to be
recognized vividly. It is concluded that high arousing words benefit from
automatic focus via amygdala-hippocampal interactions (Kensinger and
Corkin, 2004). On the other hand, nonarousing items are more likely to
benefit from organized and elaborative encoding strategies via prefrontal-

hippocampal interactions (Kensinger and Corkin, 2004).

2.5 Liberal Bias

Till now, it has been mentioned that emotionally evocative words result in
better performance on recognition memory tasks. However, instead of a pure
measure of accuracy (discriminability), d” might reflect biases favoring
emotional words. Besides discriminability, performance on a recognition
memory task is also influenced by bias, which is the tendency to favor “yes”
or "no” responses. Particularly, people may have different bias/criterion.
Some people may have a tendency to favor “yes” responses. Others may
choose to be more conservative and favor “no”. In terms of old/new
recognition memory tasks, a person who always says “yes” is guaranteed all
hits. On the other hand, s/he also says “yes” to new words, therefore false
alarm rates would hit the ceiling. As a consequence, overall memory

accuracy would decrease, reflecting its score on d’ calculated based on SDT.
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This kind of a participant who tends to give the response “yes” is called
liberal (see the top panel at Figure 2.4). As the second kind of bias, a person
who always says “no” is guaranteed all correct rejections. In this instance,
s/he never misses to say “no” to new words and false alarm rates would hit
the floor. On the other hand, s/he also says “no” to old words and hit rate
would be zero. As a consequence, overall memory accuracy would decrease.
This kind of a participant who tends to give the response “no” is called
conservative (see the bottom panel at Figure 2.4, Heeger, 1998). d’ scores
reflecting memory accuracy, that is sensitivity, should be separated from bias
effects applying SDT. Hence, in addition to the primary memory accuracy,
d’, bias should be measured to identify liberal or conservative effects on

memory recognition rates.

Hits = 97 .5%

False alarms = 84%:
Hits = B4%%

False alarms = 50%
Hits = 50%

False alarms = 16%

Figure 2.4. Different criterion shifts (Heeger, 1998)

For an unspecified memory test, Thapar and Rouder (2009) stated that the
reason behind emotional enhancement effect in both young and older adults
was because of a more liberal response bias for emotional words. For older
adults, liberal bias was greatest for positive words; while for young adults
liberal bias was greatest for negative words (Thapar and Rouder, 2009).
Consistent with this conclusion, Dougal and Rotello (2007) also found a
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liberal bias effect favoring negatively valenced words. They conducted the
study with undergraduates using 144 words (48 neutral nonarousing, 48
negative arousing and 48 positive arousing) as stimuli set. The participants
were asked to study all words for the immediate recognition task. In Dougal
and Rotello’s (2007) study, it was concluded that the proportion of ‘old’
judgments (YES) was higher for negative words than for neutral and positive
words, regardless of whether the words had been studied. So, although
recognition memory for negatively valenced words is often thought to be
better than recognition of neutral words, it has been shown that the effect is
due to liberal bias, not accuracy (Dougal and Rotello, 2007; Kapucu, Rotello,
Ready and Seidl, 2008). This liberal bias for negative stimuli is consistently
observed in the literature. In the study of Kapucu, Rotello, Ready and Seidl
(2008), they investigated recognition memory for 192 emotional words (96
neutral nonarousing, 48 negative arousing, and 48 positive arousing) in
younger and older adults. All participants were instructed to study the
words shown one at a time for 3 seconds. They concluded that although
younger and older adults did not differ in their memory accuracy, they differ
in their liberal bias: The negative words yielded more liberal responses than
the neutral stimuli for both young and older participants. However, positive
stimuli yielded more liberal responses than the neutral stimuli, only for the

older participants (Kapucu, Rotello, Ready and Seidl, 2008).

2.6 Current Mood and Recognition Memory

Inconsistencies in the literature indicate the importance of determining
conditions carefully. One possible variable that has a great potential for
giving rise to positivity/negativity effect in memory is 'mood'. People may
possibly retrieve material from memory that is congruent with their current

mood state. “Mood-congruent memory” hypothesis postulates that

30



participants in positive mood retrieve more positive memories; on the
contrary participants in negative mood retrieve more negative memories
(Rusting, 1998). One model of the interaction between mood and cognitive
processes is presented in the ‘semantic network approach” (Bower, 2003).
This model suggests that emotion-specific memory nodes connect many
related aspects of an emotion, such as autonomic responses, expressive
behaviors, and description of situations that might evoke the emotion. At the
theoretical level, excitation of any of these connections propagates to the rest
of the associated network (Lewis and Critchley, 2003). Therefore, emotional
material is remembered more reliably in moods that match the emotional
content of the information. Bower (1983) also found a close correlation
between the recognition performance and the corresponding emotional

states.

On the other hand, people have a subjective sense of their own satisfaction.
This subjective evaluation of satisfaction increases across the life span. In a
study including participants from 18 to 94 years old, positive affect appears
to remain mostly constant (Carstensen, Pasupathi, Mayr and Nesselroade,
2000) or increase (Mroczek, 2001) across the life span. On the contrary, the
frequency and duration of negative emotions experienced in daily life
decreased with age (Carstensen, Pasupathi, Mayr and Nesselroade, 2000).
Thus, young adults are more likely to be in a negative mood while older
adults would respond that they experience fewer negative emotions than
younger adults. Developmental depression literature also states similar
findings that young adults are at higher risk for depression rather than older

adults (Lawton, Kleban and Dean, 1993).

In the literature, mood effect on memory has been studied experimentally.
As an example, Josephon, Singer and Salovey (1996) studied mood factor by
inducing happy mood (e.g., winning the lottery) or sad mood (e.g., a close
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friend is terminally ill) firstly. After the mood induction, participants were
asked to recall two memories related to themselves. Their depression scores
were also measured. The results revealed that individuals with low
depression scores, but in the sad mood condition, recalled positive
memories; whereas individuals with high depression scores, in the sad mood
condition, recalled negative memories. So, it might be concluded that, not
mood but the depression level of participants is the determining factor while
recalling positive/negative memories. Hence, mood is not an exclusive factor

influencing memory; mood might interact with other variables.

2.7 Personality Characteristics and Recognition Memory

“Personality is an abstraction used to explain consistency and
coherency in an individual’s pattern of Affects, Cognitions, Desires
and Behaviors. What one feels, thinks, wants and does changes from
moment to moment and from situation to situation but shows a
patterning across situations and over time that may be used to
recognize, describe and even to understand a person. The task of the
personality researcher is to identify the consistencies and differences
within and between individuals (what one feels, thinks, wants and
does) and eventually to try to explain them in terms of a set of testable
hypotheses (why one feels, thinks, wants and does)” (Revelle, 2007).

Emotional dimensions are not obviously the only factor to influence
performance on the memory task. Personality is also an essential factor and
process that shows individual characteristics patterns of thoughts, feelings
and behaviors. Hence, since personality variables might be related to the way
in which information is encoded/processed and subsequently recognized;

participants' personality traits should also be assessed.
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Some studies suggest a relationship between personality and positive-
negative emotion retrieval. For instance, individuals who score high on
extraversion are more likely to retrieve positive memories. On the contrary,
individuals who score high in neuroticism are more likely to retrieve
negative memories (MacLeod, Andersen and Davies, 1994; Seidlitz and
Diener, 1993). Canli et al. (2001) found overlapping results when they
studied personality effects on brain reactivity to emotional stimuli. That is,
highly extraverted people might be more biased to respond to positive
pictures; whereas highly neurotic people might be more biased to respond to
negative pictures. Their study provides direct evidence that personality
associated brain reactivity to emotional stimuli is localized: Higher scores of
extraversion are associated with greater activity in the left middle frontal
gyrus, the right temporal cortex and the right amygdala; higher scores of
neuroticism are associated with greater activity in left middle frontal gyrus
and the left temporal cortical regions (Canli et al., 2001). This result identifies
common and distinct brain regions where such modulation takes place. A
recent study by Rasmussen and Berntsen (2010) found a positive relationship
between Openness to Experience and overall usage of autobiographical
memory. Since people who score high on Openness to Experience tend to use
their memories more for problem solving and behavior guidance, they
experience their memories with a stronger sense of life story relevance

(Rasmussen and Berntsen, 2010).

It is intriguing to think about how aging affects personality. Studies find that
there exists age related changes in five dimensions of personality. For
instance, openness to experience declines with aging (Terracciano, McCrae,
Brant and Costa, 2005). It may be because as people age, they prefer to spend
their time with close relatives, friends. They seem to be closed to novelty. On
the other hand, young adults are open to meet new people, see new places,
and learn new information. Some studies find supporting results about this
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shift in goals. For example, when participants were given a hypothetical
choice to spend time with a family member or meet someone new such as a
famous author (Fung, Carstensen and Lutz, 1999; Fung, Lai and Ng, 2001),
their choices were not surprising: Older adults are more likely to select the
emotionally close social partner, whereas younger adults are more likely to
select the social partner who may provide new information. Due to the
absence of work-related social interactions, older adults experience less social
stimulation, which has an effect on their extraversion scores. On the other
hand, neuroticism declines with aging (Matthews and Deary, 1998). Older
adults' avoidance from negative information is associated with their

decreased tendency to experience states of anxiety, anger, guilt.

Only a few prior studies have focused on the relation between personality
factors and memory in old age. Still, the relation between memory and
personality was confirmed (Arbuckle et al., 1992; Hultsch, Hertzog, Small
and Dixon, 1999; Meier, Perrig-Chiello, Perrig, 2002). In the study of
Arbuckle et al. (1992), personality was measured with the Eysenck
Personality Inventory and episodic memory was measured with a story
recognition task, words list free and cued recall tests. Although its focus was
on episodic memory performance, the results are essential to demonstrate
reliable relationship between personality and memory. They declared that in
old age, there was a positive correlation between memory performance and
extraversion scores. By contrast, memory performance was negatively
correlated with neuroticism. As consistent with the expectation, Hultsch,
Hertzog, Small and Dixon (1999) and Meier, Perrig-Chiello, Perrig (2002) also
found a positive correlation between extraversion and word recall. The
correlations between neuroticism and the memory measures (those are, word
recall and story recall) were consistently negative. Thus, when viewed from
personality perspective, it is expected that people who get high scores in
Neuroticism seem to better recognize negative words.
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The study (Rusting, 1999) which examined the interactive effects of stable
personality traits and temporary mood states on emotion-congruent memory
found that these effects were not independent from each other and should be
considered together. It is because focusing only on mood ignores the stable
aspects of personality that may influence emotional experience. On the other
hand, focusing only on traits ignores the impact of temporary moods and
situational influences on emotional experience (Rusting, 1999). Specifically,
higher scores of extraversion and agreeableness render people more likely to
experience positive mood states; whereas higher scores of neuroticism render
people more likely to experience negative mood states (Suls and Martin,
2005). Hence, it is identified in the light of these studies that mood states and
personality traits interact with one another so as to facilitate the retrieval of
emotional memories. Studies that are examining the effects of mood states
and personality traits mostly focus on emotional autobiographical memories.
Researches exploring the possible effect of personality and mood on memory

using memory tasks such as a free-recall or a recognition task are limited.

2.8. Rationale and Planning of the Current Study

The current study investigates recognition memory (both memory accuracy
and liberal bias) under incidental encoding for emotionally charged words in
young and older participants. Percentages of correct responses (namely, hit
rates) to medium arousing positive and negative words, and to highly
arousing positive and negative words; as well as false alarms rates of these
words were aimed to be measured and d’ scores and criterion values were

calculated based on SDT.
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Moreover, verbal materials used in this study consist of written concrete
words in order to eliminate the effect of word concreteness on recognition
memory. Another concern is about word frequency. Based on the Dictionary
of The Frequency of Written Turkish Words prepared by Goz (2003), the
range of frequency values of words is too wide; it ranges from 1 to 29286. It is
important to note that the words used in the study and test sessions have
been controlled for word frequency. Thus, in order to eliminate frequency
effect, the most commonly used (high in frequency) and the less commonly

used (low in frequency) words have been excluded from the word lists.

The effect of instruction type (incidental versus intentional) on recognition
memory accuracy (d’) and liberal bias remains relatively unexplored. In
order to clarify the influence of focusing or not focusing attention on
emotionally charged words, the words were encoded incidentally during
study session. The words were presented one at a time at the center of a
computer screen. In the study session of the study, while the participants
were seeing the words one by one on a computer screen, they were
instructed to decide how many vowels each word contained by pressing the
respective number button (that is, 2 or 3) within 2 seconds. It is important for
the study that the processing of vowels is more rapid than that of
consonants. In line with the literature, instructing the participants to count
vowels within a word is compatible with the idea that the vowels should be

processed faster.

In order to clarify the effect of emotionally charged words on memory
accuracy and liberal bias, a verbal material list, which consists of medium
and highly arousing is used and presented to the participants under
incidental encoding. In this respect, the contributions of different dimensions
of emotion on cognition can be characterized along the dimensions of
valence and arousal. Moreover, considering the contradictory results, an
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answer is searched to positivity bias in the current study. Our experimental
design does not let the participants to devote full attention to the words.
Since they do not know the main aim of the study, they do not have a chance
to study the words. In fact, participants' attention is directed to another task
(i.e. counting vowels in words) during encoding. Under such an incidental
encoding, arousal level of people during the encoding of highly arousing
stimuli can affect memory by leading to narrowed attention. Besides, highly
arousing words might be interfering with verbal material list which is
encoded without attention. In the literature, the interaction between arousal
dimension of emotion and recognition memory performance has been
investigated with conflicting results. For instance, memory for peripheral
and central information can be differentially affected by arousal level
(Christianson, 1992). While memory for central information remains intact,
memory for peripheral information can be impaired resulting from arousal.
Therefore, it can facilitate the implantation of false memory. Therefore, our
aim is to determine the role of arousal on recognition memory in young and

older participants.

In the current study, mood and retrieval association was examined as a
second aim, so in order to assess mood states of participants before the
experimental tasks, a most commonly used scale, Positive and Negative
Affect Schedule (PANAS) is used (Watson, Clark and Tellegen, 1988; Gengoz,
2000). The PANAS is a reliable, valid and efficient mean for measuring
positive and negative dimensions of mood. Hence, it is planned to test the
mood-congruent memory hypothesis by assessing participants’ current
mood and relating it to age of participant as well as valence of recognized

words.
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In general, considering the contribution of individual differences in
personality is a valuable approach for the explanation of inter-individual
differences in emotional memory. Thus, the present study aims to examine
how well personality dimensions predict memory performance of positively
and negatively valenced words. In line with this reasoning, 5-Factor
Personality Inventory (5FPI) (Costa and McRae, 1992) developed for Turkish
culture (Somer, Korkmaz and Tatar, 2004) is used. It is also so called 'Big
Five' and it is the most widely used taxonomy of personality. These five
dimensions are extraversion, neuroticism, agreeableness, conscientiousness
and openness to experience. The scores for each of the five dimensions are
computed according to Somer, Korkmaz ve Tatar (2004). It is especially
expected to find a relationship between five dimensions of personality and

valence memory task.

Since mood states and personality traits influence memory in an emotion-
congruent fashion, participants' mood and personality is assessed by related
inventories. Although there is some evidence for the impact of mood states
and personality traits on memory, researchers examining these effects
included only one of these factors (either moods or traits). It is essential to
conduct a study to examine the combined effects of both mood and traits on
memory. It must be determined whether the effects on memory are due to
mood, personality or some combinations of the two. In this way, strength
and independence of each of these factors can be determined and explored.
Thus, the present study is conducted to investigate possible interaction

effects of mood and personality on recognition memory and analyze it with

aging.
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Hypotheses:

H1. Recognition memory performance for emotionally charged words
under incidental encoding is expected to decline with aging.

H2. Positive and negative words are expected to be recognized more
accurately than neutral nonarousing words under incidental encoding.

H3. Highly arousing words are expected to be recognized more
accurately than medium arousing words under incidental encoding.

H4. Negative words are expected to be recognized more accurately
than positive words in young population sample.

H5. Positive words are expected to be recognized more accurately
than negative words in older population sample.

H6. Under incidental encoding, a response bias shift in response to
emotional stimuli with increasing age is expected. More specifically, older
participants are expected to display a liberal bias towards to positive words;
while young participants are expected to display a liberal bias towards to
negative words.

H7. Positive mood state is expected to predict memory performance of
positively valenced words. On the other hand, negative mood state is
expected to predict memory performance of negatively valenced words.

HS8. In terms of personality traits, Extraversion, Neuroticism and
Openness to Experience are specifically expected to be related to valence of
the words to be recognized. Specifically, while the participants” higher scores
in extraversion and openness to experience are expected to predict better
memory performances for positive words, the participants” higher scores in
neuroticism are expected to predict better memory performances for

negative words.
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CHAPTER 3

METHOD

3.1 Participants

The data have been collected from 113 volunteers; 60 young adults whose
ages range between 18 - 24 years and 53 older adults whose ages range
between 65 - 91 years. The healthy, young adult participants were selected
among university students enrolled in the courses of “General Psychology”
and “Understanding Social Behavior” at Middle East Technical University
and also students from various state universities in the academic year 2011-
2012. The mean age of the young adult participants is 20.77 years. The
healthy, older adult participants were chosen among the residents of Istanbul
Etiler Emekli Sandig1 Genel Midurlugiu Dinlenme ve Bakimevi (Nursing
Home of Social Security Institution for Civil Servants at Istanbul); among the
residents of Istanbul Kizilay Huzurevi (Kizilay Nursing Home) and among
the residents of Izmir Narlidere Emekli Sandig1 Genel Midiirltigti Dinlenme
ve Bakimevi (Nursing Home of Social Security Institution for Civil Servants
at Izmir). Residents who were living longer than 1.5 years at nursing home
were not included in the study. The mean age of the older adult participants
is 77.13 years. The two age groups were significantly different in age only;
there were no other differences in demographic characteristics such as years

of education. Particularly, the participants in both groups are individuals
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who received education for 11 or more years. All participants filled out the
demographic information form (Appendix A). Based on the data obtained
from this form, all participants are native Turkish speakers with normal or
corrected-to normal vision and with no history of a neuropsychological or
psychiatric disorder for the last six months. Likewise, no participant reported
taking any medication that affects the central nervous system. Furthermore,
the participants did not report any history of alcoholism, or present
treatment with centrally acting medication. The demographical information
of the participants can be seen in Table 3.1. Informed consent read and
signed by the participants (Appendix B) was obtained in a way that had been
approved by the METU Ethics Committee (Appendix C).

The participants in the healthy, older adult group were selected among those
who fulfill “the criteria for healthy elderly”. In order to determine whether
the participants fulfill the criteria in question, screening tests and/or scales
were employed, namely with the Standardized Mini Mental State
Examination (SMMSE) (Folstein et al., 1975; Giingen et al., 2002) (Appendix
D), Geriatric Depression Scale (GDS) (Scheikh and Yesavage, 1986; Ertan and
Eker, 2000) (Appendix E) and Functional Activities Questionnaire (FAQ)
(Pteffer et al., 1982; Selekler, Cang6z and Karakog, 2004) (Appendix F). On
the other hand, for screening purposes, the participants in the young adult
group were administered the Beck Depression Inventory (BDI) (Beck, 1978;
Hisli, 1988) (Appendix G). The cut-off scores of the screening tests and/or
scales to be accepted as ‘healthy” older and young adults can be seen in Table
3.2. The mean and standard deviations of the scores that participants’ got
from screening tests can be seen in Table 3.2. again. Moreover, in order to
assess the participants’ mood at the time of test and to obtain a measure of
their initial emotional state, they were asked to complete the Positive and
Negative Affect Schedule (PANAS) (Watson, Clark and Tellegen, 1988;
Gengoz, 2000) (Appendix H). Personality traits were assessed by the Five-
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Factor Personality Inventory (5FPI) (Costa and McRae, 1992; Somer,
Korkmaz and Tatar, 2004) (Appendix I).

Table 3.1. Demographic information of the participants

Age Young M= 20.77
SD=1.54
Older M=77.13
SD=7.01
Education Years | Young M=13.27
SD=1.04
Older M=12.96
SD= 2.06
Gender Young Female= 30 (%50)
Male= 30 (%50)
Older Female= 33 (%62)
Male= 20 (%38)
Marital Status Young Married= 0
Single= 60 (%100)
Widowed/Divorced= 0
Older Married= 13 (%25)
Single= 6 (%11)
Widowed/Divorced= 34 (%64)
Occupation Young State=0
Private= 0
Self-employed= 0
Nonworking/Student=60  (%100)
Older State= 2 (04)
Private= 4 (7%08)
Self-employed =1 (%1)
Nonworking/Retired=46  (%87)

Note. M represents mean, SD represents standard deviation.
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3.2 Materials
3.2.1 Scale-Based Materials

Six different scale-based materials are used: Standardized Mini Mental State
Examination (SMMSE), Geriatric Depression Scale (GDS), Functional
Activities Questionnaire (FAQ), Beck Depression Inventory (BDI), Positive
and Negative Affect Schedule (PANAS) and 5-Factor Personality Inventory
(BFPI). Different age groups received different sets as summarized in Table

3.2 below.

Table 3.2.  Summary of general procedure

SMMSE | GDS FAQ BDI | PANAS | 5FPI

Young \/ \/ \/

Adults

o N | N VA

Adults

For the selection of the older participants who fulfill the criteria for “healthy

older”, three screening tests were used. These are:

Standardized Mini Mental State Examination (SMIMSE)

The Standardized Mini Mental State Examination (SMMSE) was firstly
developed by Folstein et al. (1975) as a cognitive assessment tool to examine
the elderly who especially suffer from delirium and/or dementia. The test is
commonly used in clinical trials to evaluate cognitive impairment in older
adults. The test has also gained wide acceptance since it is very short and can

be completed in almost 10 minutes. While administrating the test, raters
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firstly give short information to participants about the procedure and then
they ask some questions and give some problems to solve to the participants.
The test consists of 19 items designed to assess 5 main areas of cognitive
function: orientation to time and place, registration, attention and
calculation, recall and language. Participants are evaluated out of 30 points.
Reliability and validity studies of the SMMSE in differentiating mild
dementia from normal controls in Turkish population were conducted by
Giingen et al. (2002). The results of this study showed that the Turkish
version of the SMMSE has high reliability and validity for the diagnosis of
mild dementia in the Turkish population. In the present study, older adults
who got at least 25 points from the test were accepted as “healthy” so they
were included in the study (Table 3.3.). Answer sheet of the test can be found
in the Appendix D.

Geriatric Depression Scale (GDS)

The Geriatric Depression Scale (GDS) developed by Scheikh and Yesavage
(1986) is a 30-item self-report assessment used to identify depression in older
people. As a basic screening measure for depression, the scale consists of 30
question sentences. Some of the sentences are like: “Are you basically
satisfied with your life?”, “Have you dropped many of your activities and
interests?”, “Do you often get bored?”, “ Are you afraid that something bad is
going to happen to you?”, “Do you enjoy getting up in the morning?”, “Do
you prefer to stay at home, rather than going out and doing new things?”.
The GDS questions are answered "yes" or "no". One point is assigned to each
answer in favor of depression. Otherwise, zero point is assigned for a non-
depression answer. In this sense, the lowest score is 0 and the highest score is
30. Older adults who got 11 points and over from the test were not included
in the study (Table 3.3.). Reliability and validity studies of the GDS in the
Turkish population were conducted by Ertan and Eker (2000). The statistical
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analysis revealed that the scale’s internal consistency reliability is .91 and
test-retest reliability is .74. The answer sheet of the scale can be found in

Appendix E.

Functional Activities Questionnaire (FAQ)

The Functional Activities Questionnaire (FAQ) serves as a screening tool for
evaluating physical functions in elderly since the questionnaire is sensitive
for distinguishing between normal and demented individuals. It was
developed by Pfeffer et al. (1982) to assess independence in 10 daily activities
(i.e. paying bills-balancing checkbook, shopping alone, preparing a balanced
meal, keeping track of current events, paying attention to, understanding,
discussing TV, book, magazine, remembering appointments, family
occasions, holidays, medications, traveling out of neighborhood, driving,
arranging to take buses, playing a game of skill-working on a hobby, heating
water-making a cup of coffee-turning off stove after use) designed for
community studies of normal aging and mild senile dementia. The FAQ can
be self-administered but verified by a lay informant such as the spouse, a
relative or a close friend. Approximately 10 minutes is required for
completion. For each item of the questionnaire, four levels ranging from
independence (scored 0) to dependence (scored 3) are specified. In this sense,
the lowest score is 0 and the highest score is 30. Thus, higher scores reflect
greater dependency. The normative values for the FAQ of the Turkish adult
sample were determined by Selekler, Cang6z and Karakog (2004). At ages
between 60 and 69, getting at least 15 points from 2 or more activities is a
sign for a failure on functional activities. For ages 70 and over, getting at least
9 points from 3 or more activities is a sign for a failure on functional activities
and reflects greater dependency to others (see Table 3.3.). The answer sheet

of the questionnaire can be found in Appendix F.
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Beck Depression Inventory

In order to choose the ‘healthy” young adults, the Beck Depression Inventory
(BDI) was used. The inventory was developed by Dr. Aaron T. Beck in 1961.
It is a 21-question multiple-choice self-report inventory used to measure the
severity of depression. It is composed of items relating to symptoms of
depression. These symptoms are hopelessness and irritability, physical
symptoms such as fatigue, weight loss, and lack of interest in sex, as well as
cognitions such as feelings of being punished. For each item of the inventory,
four levels ranging from non-severe (scored 0) to severe (scored 3) are
specified. In this sense, the lowest score is 0 and the highest score is 63. Thus,
higher scores reflect more severe depressive symptoms. Reliability and
validity studies of the BDI in the Turkish population were conducted by
Hisli (1988); Sahin and Sahin (1992). The results of the statistical analysis,
using as reliability coefficient the split-half technique, was r=.74 and the
concurrent validity was 0.74 and .63, respectively. Participants who got 17 or
lower points were accepted as ‘normal” and included in the study (see Table

3.3.). The answer sheet of the inventory can be found in Appendix G.
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Table 3.3. Means and standard deviations of the scores that participants’
got from screening tests and/or scales and the cut-off points for

‘healthy” young and older adults

SMMSE |M=27.68 | Cut-off point 225
(Older) | SD=1.68

GDS M= 4.28 Cut-off point <11
(Older) SD= 2.86

FAQ M= .23 60-69 years old= 2 or more activities <5 points

(Older) SD= .82 70 years old and above= 2 or more activities <9
points

BDI M=17.62 Cut-off point <17

(Young) SD=3.84

Note. M represents mean, SD represents standard deviation.

Positive and Negative Affect Schedule (PANAS)

To assess their mood at the time of test and to obtain a measure of their
initial emotional state, participants were asked to complete the Positive and
Negative Affect Schedule (PANAS) (Gengoz, 2000) before the experimental
tasks. The PANAS is the most commonly used scale to assess mood states.
Positive and negative affects emerge as two independent dimensions, both in
the United States and in a number of other countries. Positive affect reflects
the extent to which a person feels enthusiastic, alert and active; in contrast,
negative affect reflects the extent to which a person feels contempt, disgust,
fear, anger, nervous and guilt. Watson, Clark and Tellegen (1988) developed
two 10-item mood scales that comprise the PANAS. The schedule consists of

10 positive (e.g. interested) and 10 negative (e.g. guilty) emotional states,
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mixed together, rated on 5-point Likert-type scales. Participants are required
to rate how they felt during the “last one week” on a scale from 1 (very
slightly or not at all) to 5 (extremely). Thus, the total scores for each affect

ranges from 10 to 50.

The reliability and validity of the Turkish version of the PANAS was studied
by Geng6z (2000). Based on the data collected from 199 university students,
the 20 PANAS items loaded on two factors; positive and negative affect, as in
the original schedule. Based on the results, the PANAS is a reliable, valid and
efficient mean for measuring these two primary dimensions of mood in the
Turkish population. Cronbach alpha coefficients were .86 and .83 for positive
and negative affect factors, respectively. Test-retest reliability coefficients
were .40 and .54, respectively for positive and negative affect (Geng¢oz, 2000).
When these coefficients are compared with the original schedule (.47 for both
positive and negative affect factors), they are very similar and acceptable.
Commonly, test-retest reliability coefficients are expected to be higher than
.70. However, at this schedule, participants were required to rate how they
felt during the “last one week” and the test-retest interval was 3 weeks.
Namely, after a 3-week interval, the schedule was administered to the
participants for the second time. Considering the fact that emotional state is
unsteady and unstable, it is admissible that the coefficients were found lower

as in the original schedule.

As in the original schedule, the mood measure consists of 10 positive and 10
negative affect items from the PANAS (Gengoz, 2000). In the present study,
the schedule (Appendix H) was filled in a form so as to measure participants'
mood states, before they performed any of the memory tasks. As a measure
of their “last two weeks” state, participants were asked to rate the extent to
which they were experiencing the emotion conveyed by each emotion word
(e.g., sad, contented) on a 5-point scale ranging from 1=very slightly or not at
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all to 5=extremely. The scoring of the schedule is made separately for
negative and positive affect. If participant’s positive affect score is greater
than the negative affect score, s/he is considered to be in positive mood. For
the reverse situation, s/he is considered to be in negative mood before the

task.

Five Factor Personality Inventory (5FKI)

Afterwards, participants were given the Five Factor Personality Inventory
(5FKI) to fill. The 5FKI is the most widely used personality test across
different cultures and languages (McCrae and Allik, 2002). The inventory is
organized into five dimensions: extraversion, neuroticism, agreeableness,
conscientiousness and openness to experience (Costa and McRae, 1992).
Hence, they are also so called 'Big Five'. The inventory was developed for
Turkish culture by Somer, Korkmaz and Tatar (2004). The development of
the dimensions was based on item-factor analyses and internal consistency
procedures. The results supported reliability and construct validity of Big
Five Model. As the result of final item selection, the 5FPI for Turkish culture
is a 85-item questionnaire that assesses these five major domains of normal

personality functioning (Appendix I).

Items are answered on a 5-point Likert scale ranging from 'completely
agreeable' to 'mot at all agreeable'. The reliabilities as measured by
Cronbach's alpha were acceptable for all five-personality traits (92 for
Neuroticism, .86 for Extraversion, .86 for Openness to Experience, .86 for
Agreeableness, and .88 for Conscientiousness) (Somer, Korkmaz and Tatar,

2004).
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In the present study, the scores for each of the 5 dimensions were computed
according to the scoring procedure suggested by Somer, Korkmaz ve Tatar

(2004).

Detailed descriptions of each of the five dimensions of the 5FPI are given

below:

Extraversion:

Extraversion appears to represent a tendency to prefer social interaction and
lively activity. This dimension describes individuals who orient their
behavior and experience towards the outer world. For instance, an
individual who gets a higher score on Extraversion might be described as
energetic, forceful, talkative, and assertive. The active and exciting life of
extroverts is reflected emotionally in the experience of positive emotions. On
the other hand, an individual who gets a lower score might be described as

submissive, and emotionally bland (Somer, Korkmaz and Tatar, 2004).

Neuroticism:

Neuroticism appears to represent the proneness of the individual to
experience unpleasant and disturbing emotions and have corresponding
disturbances in thoughts and actions. Since neuroticism is highly correlated
with anxiety, highly neurotic individuals are easily worried and are more
likely to experience negative affect and somatic complaints. For instance, an
individual who gets a higher score on Neuroticism might be described as
nervous, tense, irritable and hostile; whereas a lower scorer might be

characterized as calm and relaxed (Somer, Korkmaz and Tatar, 2004).

Agreeableness:
Agreeableness appears to reflect a tendency to be interested in and

considerate of others’ needs, desires, and feelings and to refrain from
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aggressing or imposing one’s will on others. This dimension of the Five
Factors is mainly associated with the maintenance of social stability between
individuals. For instance, a person who gets a higher score on Agreeableness
might be described as modest, good-natured, eager to cooperate,
compassionate, warm, and considerate; whereas a person who gets a lower
score might be described as skeptical, hardheaded, tough minded and

competitive (Somer, Korkmaz and Tatar, 2004).

Conscientiousness:

Conscientiousness appears to reflect the tendency to maintain motivational
stability within the individual, to make plans and carry them out in an
organized and industrious manner. For instance, a person who gets a higher
score on Conscientiousness might be described as dutiful, self-disciplined,
rational, hardworking, productive and ambitious; whereas a person who gets
a lower score might be described as easygoing, self-indulgent and careless

(Somer, Korkmaz and Tatar, 2004).

Openness to Experience:

Openness to experience appears to describe a range of traits related to
cognitive and perceptual flexibility and exploration. For instance, an
individual who gets a higher score on Openness to Experience is more likely
to be open to new ideas, approaches and experiences and therefore
subjectively experience his/her memories with a stronger sense of sensory
reliving, vividness and emotion. By contrast, an individual who gets a lower
score might be characterized by a preference for the familiar, practical and
concrete and a lack of interest in experience for its own sake (Somer,

Korkmaz and Tatar, 2004).
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It is also important to mention that these five factors are independent from
each other, that is, they cannot be collapsed into one without serious
distortions. For example, an individual high on Neuroticism is as likely to be

introverted as extraverted, or as likely to be closed as open.

3.2.2 Computer-Task-Based Materials

Materials Used in the Study Session

In the study session, the words were selected from the Turkish Affective
Norms Database (TUDADEN - Tiirkce’de Duygusal Anlamsal ve Degersel
Normlar) (Gokgay and Smith, 2011). All words were especially selected from
the concrete words in order to eliminate a concreteness effect on recognition
memory (Paivio, 1971). The words were also controlled for word length.
Since short words, like three letters words, enhance recognition memory
performance, they were eliminated during the selection procedure. Likewise,
long words having 8 or more letters are more likely to be recognized, so they
were not included in the word list, either. Hence, the selected words have 4-7

letters and 2 or 3 syllables.

Since the study’s main objective is to assess the effects of valence and arousal
on young and older adults' memory performances via a “between-subject
design”, there exist two word lists manipulated in terms of these dimensions
of emotion. In this sense, one of the word lists (Word-List 1) comprised 45
concrete words, which include 15 negative, 15 positive and 15 neutral
nonarousing words with varying pleasantness of medium-arousing words
(Appendix J). Thus, the words differ in valence (negative, positive and

neutral nonarousing) (Figure 3.1). Negative words have valence ratings of
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1.98 to 3.76 (on a scale of 1-9, with 1 being highly negative and 9 being highly
positive), positive words have valence ratings of 7.02 to 8.51, and neutral
nonarousing words have valence ratings of 4.84 to 5.77. On the other hand,
the selected words are moderate on the arousal axis of emotion so they are
neutral nonarousing (not low, not high) in terms of arousal level. Since
negative, positive and neutral nonarousing words are matched on emotional
arousal, these medium-arousing words have arousal ratings of 3.78 to 5.70
(on a scale of 1-9, with 1 being calming or soothing and 9 being agitating or
exciting). Thus, all of these words (negative, positive and neutral

nonarousing valence words) have a medium arousal level (see Table 3.4).
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Figure 3.1. Word-list 1 - The distribution of words according to the values

of two dimensions (valence and arousal) of emotion

53



Table 3.4. Word-list 1 used in the study session

Negative Positive Neutral
Valence Ratings | 1.98 to 3.76 7.02 to 8.51 4.84 to 5.77
Arousal Ratings 3.78 t0 5.70

The other word list (Word-List 2) used in the study session comprised 45
concrete words, which include 15 negative, 15 positive and 15 neutral
nonarousing words with varying pleasantness of highly arousing words
(Appendix K). In this sense, highly arousing words differ in their valence
values. Hence, both positive and negative words are highly arousing and
they did not differ from one another in terms of arousal level. However, the
positive and negative words are more arousing than neutral nonarousing
ones since neutral nonarousing words were added to the study as “control”
words (Figure 3.2). Negative words have valence ratings of 1.27 to 3.04 (on a
scale of 1-9, with 1 being highly negative and 9 being highly positive),
positive words have valence ratings of 6.41 to 8.6, and neutral nonarousing
words have valence ratings of 4.53 to 5.81. Except from neutral nonarousing
words, which are ‘neutral” in both valence and arousal levels; positive and
negative highly arousing words have arousal ratings of 5.97 to 7.87 (on a
scale of 1-9, with 1 being calming or soothing and 9 being agitating or
exciting). On the other hand, neutral nonarousing words have arousal

ratings of 3.93 to 5.73 (see Table 3.5).
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Figure 3.2. Word-list 2 - The distribution of words according to the values

of two dimensions (valence and arousal) of emotion

Table 3.5. Word-list 2 used in the study session

Negative Positive Neutral
Valence Ratings | 1.27 to 3.04 6.41 to 8.6 4.53 to 5.81
Arousal Ratings 5.97 to 7.87 3.93t05.73

The words of the study session were presented one by one, randomly on the
screen of a 15.4 inch laptop computer, on a light gray background, and with
letters in “Arial’ font and black color and all in the upper case. Stimulus
presentation and response recording for each of these memory experiments

were controlled by a laptop, with E-prime v.1.2 software (Psychology

Software Tools Inc., Pittsburg, PA).
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Materials Used in the Distractor Session

In the distractor session, 50 simple mathematical operations requiring
deciding whether the number pairs are equal or not were presented on the
screen of computer (Figure 3.3). During the self-paced distractor session, for
each mathematical operation, participants made a button press to indicate
whether the number pairs were equal (press A letter-button on keyboard) or
they were not equal (press I letter-button on keyboard). The participants’
performances in this task were not evaluated (not scored) and were not

analyzed statistically.

45 45 76 84

Figure 3.3. Two examples of the distractor task (equal, unequal)

Materials Used in the Test Session

In the test session, the words were selected from the Turkish Affective
Norms Database (TUDADEN - Tiirkce’de Duygusal Anlamsal ve Degersel
Normlar) (Gokcay and Smith, 2011). All words were especially selected from
the concrete words in order to eliminate a concreteness effect. The words
were controlled for word length ranging from 4-7 letters and 2 or 3 syllables.
Again, there exist two word lists (Word-List 3 and Word-List 4) manipulated

in terms of valence and arousal.

One of the word lists (Word-List 3) comprised 90 concrete words, which

included 30 negative, 30 positive and 30 neutral nonarousing words with
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varying pleasantness of medium-arousing words (Appendix L). In the test
session, all 90 concrete words were presented to the participants and this
word-list included 45 “old” words which had been seen in the study session
of the experiment and 45 “new” distractor words (15 positive, 15 negative

and 15 neutral nonarousing words) which were intermixed with old words.

The words in the Word-List 3 differ on the valence axis of emotion (negative,
positive and neutral nonarousing) (Figure 3.4). Negative words have valence
ratings of 1.7 to 4 (on a scale of 1-9, with 1 being highly negative and 9 being
highly positive), positive words have valence ratings of 6.68 to 8.51, and
neutral nonarousing words have valence ratings of 4.04 to 5.77. On the other
hand, the selected words are moderate on the arousal axis of emotion so they
are neutral nonarousing (not low, not high) in terms of arousal level. Since
negative, positive and neutral nonarousing words are matched on emotional
arousal, these medium-arousing words have arousal ratings of 3.28 to 5.78
(on a scale of 1-9, with 1 being calming or soothing and 9 being agitating or
exciting). Thus, all of these words (negative, positive and neutral

nonarousing valence words) have a medium arousal level (see Table 3.6).
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Figure 3.4. Word-list 3 - The distribution of words according to the values

of two dimensions (valence and arousal) of emotion

Table 3.6. Word-list 3 used in the test session

Negative Positive Neutral
Valence Ratings 1.7to 4 6.68 to 8.51 4.04 to 5.77
Arousal Ratings 3.28t05.78

Furthermore, the words used in the study session (old words) and the words
added in the test session as distractor words (new words) were controlled for
word frequency. In Word-List 1, the frequency mean of the negative
medium-arousing words is 70.47; the mean frequency of the negative

medium-arousing words added as distractor is 50.87. The mean frequency of
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the positive medium-arousing words is 102.93; the mean frequency of the
positive medium-arousing words added as distractor is 106.47. The mean
frequency of the neutral nonarousing words is 64.27; the mean frequency of

the neutral nonarousing words added as distractor is 75.4 (see Table 3.7).

Table 3.7. Word frequencies of verbal material consist of medium arousing

words

The mean frequencies

Old-Negative 70.47 | Old-Positive | 102.93 | Old-Neutral | 64.27

Medium Medium Nonarousing
Arousing Arousing Words
Words Words

New-Negative 50.87 | New-Positive | 106.47 | New-Neutral | 75.4

Medium Medium Nonarousing
Arousing Arousing Words
Words Words

The other word list (Word-List 4) used in the test session again comprised 90
concrete words, which included 30 negative, 30 positive and 30 neutral
nonarousing words with varying pleasantness of highly arousing words
(Appendix M). In the test session, all 90 concrete words were presented to
participants. This word-list included 45 “old” words which had been
presented in the study session of the experiment and 45 “new” distractor
words (15 positive highly arousing, 15 negative highly arousing and 15

neutral nonarousing words) which were intermixed with them.

Highly arousing words in Word-List 4 differ in their valence values; those

are negative, positive and neutral nonarousing (Figure 3.5). Negative words
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have valence ratings of 1.19 to 3.03 (on a scale of 1-9, with 1 being highly
negative and 9 being highly positive), positive words have valence ratings of
6.41 to 8.6, and neutral nonarousing words have valence ratings of 4.53 to
5.81. On the other hand, both positive and negative words are highly
arousing and they did not differ from one another in arousal. Except from
neutral nonarousing words, which are ‘neutral’ in both valence and arousal
levels; positive and negative highly arousing words have arousal ratings of
5.96 to 7.88 (on a scale of 1-9, with 1 being calming or soothing and 9 being
agitating or exciting). On the contrary, neutral nonarousing words have
arousal ratings of 3.93 to 5.73. Hence, the positive and negative words are

more arousing than neutral nonarousing ones (see Table 3.8).
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Figure 3.5. Word-list 4 - The distribution of words according to the values

of two dimensions (valence and arousal) of emotion
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Table 3.8. Word-list 4 used in the test session

Negative Positive Neutral
Valence Ratings 1.19 to 3.03 6.41t08.6 |4.53t05.81
Arousal Ratings 5.96 to 7.88 3.93t05.73

The words used in the study session and the words added in the test session

as distractor words were controlled for word frequency. For the Word-List 2,

the mean frequency of the negative highly arousing words is 67.2; the mean

frequency of the negative highly arousing words added as distractor is 79.53.

The mean frequency of the positive highly arousing words is 199.87; mean

mean frequency of the positive highly arousing words added as distractor is

198.2. The mean frequency of the neutral nonarousing words is 121.53; the

mean frequency of the neutral nonarousing words added as distractor is

129.13 (see Table 3.9).

Table 3.9. Word frequencies of verbal material consist of highly arousing

words

The mean frequencies

Highly
Arousing

Words

Highly
Arousing

Words

Nonarousing

Words

Old-Negative 67.2 | Old-Positive |199.87 | Old-Neutral |121.53
Highly Highly Nonarousing
Arousing Arousing Words

Words Words

New-Negative | 79.53 | New-Positive | 198.2 | New-Neutral | 129.13
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As in the study session, the words of the test session were randomly
presented one by one, on the screen of a 15.4 inch laptop computer, on a light
gray background, and with letters in ‘Arial” font and black color, all in the
upper case. Stimulus presentation and response recording during memory
experiments were controlled by a laptop, with E-prime v.1.2 software

(Psychology Software Tools Inc., Pittsburg, PA).

Recognition Memory Task

In the test session, participants were asked to decide whether they had seen
the presenting words in the study session or not. In order to measure
memory performances of the participants, ‘Signal Detection Theory” (SDT)
(Yonelinas, 1994) was used as the theoretical approach. SDT is based on old /
new paradigm. SDT assumes that items are represented on this familiarity
continuum. For instance, old items are represented on the higher end of the
continuum, while new items are represented on the lower end of the
continuum. So as to distinguish old and new items from each other, a
response criterion should be selected. The items that exceed this criterion are
considered as ‘hits’, these are the participants” old responses given to studied
items. On the contrary, the participants” old responses, which are given to
non-studied items, are called ‘false alarms’. After calculating hits and false
alarm rates, recognition accuracy, d', can be computed. d' is the distance
between the means of studied items and non-studied items. In this sense, as
d' value increases, it can be considered that old and new items are
distinguished well by participants. In the present study, percentages of
correct responses (namely, hit rates) to medium-arousing positive and
negative words, and to highly arousing positive and negative words; as well
as false alarms rates of these words were aimed to be measured, so SDT was

used.
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Participants” responses, as well as their reaction times were recorded via E-
prime v.1.2 software (Psychology Software Tools Inc., Pittsburg, PA). To do
this, a wireless numeric pad was used. Participants were instructed to press
the related button on the numeric pad according to their responses. Hence,
each participant's reaction time to medium-arousing positive and negative

words, and highly arousing positive and negative words was recorded.

3.3 Experimental Design

As experimental design, a 2 (age: young and old) x 2 (arousal levels of
words: high and medium) x 3 (valence levels of words: positive, negative,
neutral nonarousing) mixed ANOVA was conducted on d-prime scores, hit
rates and false alarm rates. According to this design, the variables ‘age” and
‘arousal levels of words’ are between subjects; while the variable ‘valence
levels of words’ is within subjects. Besides d-prime scores, hit rates and false
alarm rates, the dependent variable to be measured was reaction times
recorded at the test session. In the 2 x 2 x 3 experimental design, the number

of participants in each condition can be seen in Table 3.10.

Moreover, as the second purpose of the study, two scales, namely PANAS
and 5FPI were used. The current mood state (temporary) measured by
PANAS and personality traits (permanent traits as) measured by 5FPI were

evaluated.
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Table 3.10. 2 x 2 x 3 mixed factor ANOVA

N=113
Valence
Positive Negative Neutral
Nonarousing
Young | Medium Arousing 29 participants (14 female, 15 male)
Adults
High Arousing 31 participants (16 female, 15 male)
Older | Medium Arousing 24 participants (15 female, 9 male)
Adults
High Arousing 29 participants (18 female, 11 male)

3.4 General Procedure

3.4.1 Preliminary Study

The purpose of preliminary studies was to determine the verbal materials
used in the study and test sessions, the timing parameters for stimulus
presentation and instruction type used for recognition memory.
Furthermore, during pilot studies, it was aimed to test the proposed

experimental procedures.
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Selecting Verbal Materials

It has been hypothesized that the valence aspect of an emotional stimuli is
processed along with its arousal characteristics. In order to examine both
dimensions of emotion in the same paradigm, five sets of stimuli should
have been used: highly arousing positive words, highly arousing negative
words, medium arousing positive words, medium arousing negative words
and words that are neutral in terms of both valence and arousal). It should
have been assured that highly arousing positive and highly arousing
negative words are equated on arousal level. In this sense, negative words
should have been as arousing as positive words. Similarly, highly and
medium arousing words should have been equated on for each valence level.
For instance, negative highly arousing stimuli and negative medium
arousing stimuli should have been rated as similarly negative in terms of
valence and vice versa. Moreover, these emotional words, selected from
TUDADEN (Tiirkce'de Duygusal ve Anlamsal Degerlendirmeli Norm),
which is created based on Affective Norms for English Words corpus
(ANEW; Bradley and Lang, 1999), were used in such a memory task at first
time. ANEW is the most widely used semantic space study of English. As in
ANEW, in the TUDADEN Database there are three orthogonal emotional
axes for word norms: valence, arousal and dominance. The database consists
of 1020 words. All words on the 3 emotional axes were rated on a 9-point
Likert-type scale. TUDADEN is the only emotional and cognitive norm
database for Turkish words (Gokcay and Smith, 2011). This makes the
database valuable for studies in cognitive science. The database will be

published in the future.

Pilot studies were conducted so as to select the words used in the memory
tasks. In these studies, the words were selected from TUDADEN by
considering the “valence” and “arousal” emotional axes. During the selection
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process, abstract words were eliminated by using the List of Turkish Word
Norms (Tekcan and Goz, 2005). Furthermore, word frequencies were
controlled by consulting The Dictionary of The Frequency of Written Turkish
Words (Goz, 2003).

Determining the Timing Parameters for Stimulus Presentation

In The Test Session

Three preliminary studies were conducted in order to decide on the
presentation duration and the presentation interval of the words presented
to the participants in the study session. In each pilot study, the presentation
duration of words and interstimulus interval between words were
manipulated. The data of all pilot studies have been collected from young
college students under intentional encoding. In one of the pilot studies, each
stimulus stayed for 1 second on the computer screen; and the interstimulus
interval was 750 milliseconds. Recognition memory performances of 10
young adults were measured immediately after the distractor session.
According to the gross results from the descriptive statistics, negative words
(hit rate: .61) were better recognized than neutral nonarousing (hit rate: .49)
and positive words (hit rate: .51). On the other hand, general recognition
memory performances of the participants were under the 60% of the test
material. It can be due to the fast presentation of the words. Moreover, since
no retention interval between the study and test sessions was given, it might

have affected the consolidation process in a negative way.

In another study, each stimulus stayed for 1 second on computer screen; and
the interstimulus interval was 750 milliseconds, as in Pilot Study 1. However,
in this second pilot study, recognition memory performances of 16 young
adults were not measured immediately. Instead, a retention interval of half

an hour was given. According to the results, it seems that half an hour
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retention interval facilitates memory performance. The mean hit rate of
negative words (.80) did not differ from both the mean hit rate of neutral
nonarousing (hit rate: .78) and the mean hit rate of positive words (hit rate:
.77). It was clear that, at this time interstimulus interval was problematic
because no emotional valence effect was found in second study. It seemed
that a 750-milliseconds break was not enough for emotional words to
facilitate recognition memory. Also, the interstimulus interval - during
which they had to press the number button - was not long enough for older
subjects. For this reason, a third pilot study was conducted with 21 young
adults. In that study, each stimulus stayed on the screen for 1 second, the
interstimulus interval was 2 seconds; and half an hour of retention was
given. After the retention interval, the classical old/new-decision task was
used to measure the recognition memory performance of the participants.
The results revealed that interstimulus interval should be 2 seconds because
rate of recognition memory was satisfying for the researchers. The results
demonstrated that positive words (hit rates=.85) were significantly better
recognized than negative words (hit rates=.60). Moreover, negative words
(hit rates=.60) were significantly less remembered than neutral nonarousing
words (hit rates=.86). There was no significant difference between positive

(hit rates=.85) and neutral nonarousing words (hit rates=.86).

The retention interval between study and test session was determined in the
light of the literature. A 30-minutes retention interval was chosen since the
results of a number of studies (Kensinger, et al.,, 2002; Kensinger, Garoff-
Eaton and Schacter, 2007; Kleinsmith and Kaplan, 1963; LaBar and Phelps,
1998) indicated that neither ceiling nor floor effects existed for participants
when tested after at least a 30-minutes delay. Some researchers have
proposed that during a longer delay, the arousal-modulated enhancement
required for consolidation might play a more important role (McGaugh,
2000; Ritchey, Dolcos and Cabeza, 2008). Similarly, the common findings
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from these studies suggested that a delay longer than 20 minutes was
sufficient to allow a memory advantage for emotional material to surface.
Since many studies (Guy and Cahill, 1999; Talmi and Moscovitch, 2004)
suggest an interaction between emotionality and retention interval, it is
aimed to avoid such an interaction, which might confound the memory

effect.

Instruction Used for Recognition Memory

In the present study, memory performance was measured under incidental
encoding. It is important to note that “incidental learning’ has been preferred
recently in the literature on emotional memory studies (Dolcos, LaBar and
Cabeza, 2004; Nielen, et al., 2009; Steinmetz, Addis and Kensinger; 2010;
Thomas and Hasher, 2006). In the emotional memory literature, intentional
learning of stimuli is considered to be avoided because intentional learning
may interfere with the experience of emotions. Voluntary attention to stimuli
may differ among participants due to their experienced emotion which may
lead to difficulties interpreting the memory effects (Dolcos, LaBar and
Cabeza, 2004). Thus, the researcher is especially advised to use 'incidental’
encoding and an attention-demanding nonverbal distractor task in order to
minimize potential differences at encoding and rehearsal. These
considerations are substantial because, under 'intentional' encoding,
participants might also use differential encoding strategies or differential

rehearsal patterns.

It is also important that the task was not explicitly introduced as an
‘attention’ task. The reason for that is if participants are instructed to pay
attention to whole set of experimental stimuli, it is expected that there will be
no difference between emotional and neutral nonarousing stimuli in the
recognition tasks. Sharot and Phelps (2004) found when emotional and
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neutral nonarousing information capture attention similarly, there will be no
significant differences between memory for emotional and neutral

nonarousing words in the subsequent recognition test.

Hence, based on these considerations, to be certain about whether the
instruction given was “implicit” enough or not, in the subsequent debriefing
forms, all participants were asked the question: “Did you know your
memory would be tested?”. Participants were expected to indicate that they

were 'surprised' that their memory performances were assessed.

3.4.2 Procedure for Collecting Data

The volunteering participants were taken one-by-one into a quiet room for
the study. They firstly, filled out the informed consent form describing the
kinds of tasks they would complete during sessions (Appendix B). In order
to prevent intentional learning, subjects were not informed about subsequent
testing. In the consent form, no mention was made of any forthcoming
memory tests. Thus, participants were not informed about the main objective
of the study. Instead, it was said that the aim was to examine the differences
between young and older adults in terms of processing words and numbers.
Before participants were recruited into the study, they were exposed to
screening tests in order to ensure that all participants met the selection
criteria. After the administration of the screening tests, the study continued

with the participants who fulfilled the criteria of “healthy” participants.
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PANAS Application

Each volunteer was tested individually in a quiet room. The mood measure
(PANAS) was introduced as a measure of their current mood states. The
application took approximately 5 minutes for young adults; 10 minutes for
older adults. The scores that the young and older participants got from the

schedule are given in Table 3.11.

Table 3.11. Means and standard deviations of PANAS scores for the young

and older Adults
Positive Affect Negative Affect
Young Adults M= 33.90 M=19.80
SD=5.90 SD=6.13
Older Adults M=34.30 M=15.98
SD=5.92 SD=4.62

Note. M represents mean, SD represents standard deviation.

Experimental Applications (Study, Distractor and Test Sessions)

Study Session

Following the mood measure, experimental applications started. Participants
were randomly assigned to either the ‘highly arousing words’ or ‘medium
arousing words’ conditions. In the study session, the participants viewed 45
concrete words (one-third of each emotion type, but either highly arousing or
medium-arousing words) one at a time in the center of a computer screen for
1 second each. In other words, highly arousing words were presented to half

the participants; medium arousing words were presented to the other half.
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Participants were told to simply look at the words on the computer screen
for 1 second and decide how many vowels each word contained by pressing
the respective number button (that is, 2 or 3) within 2 seconds (interstimulus
interval) (see Appendix N for the given instruction at the study session). In
this way, they were expected to pay attention to the words, not intentionally
but incidentally. This was done to minimize the risk that the participants
would guess that their memory would be tested later. Hence, the participants
did encoding tasks that made it unlikely that they would rehearse the words
during the study session. On the other hand, it was important to observe that
participants saw and attended to word lists. To ensure that they were
attending to the task, their responses were watched by the experimenter
carefully. Although the young participants did not have any difficulty to
follow the words on the screen, there were a few older participants that
could not manage the task. After the study session, the ones who could not

follow the words did not get the later sessions, so they were excluded.

Stimuli were presented randomly by using E-Prime 1.2 on a 15.4-inch color
monitor. Importantly, half of the participants saw the highly arousing
positive, negative and neutral nonarousing words and the other half saw the

medium-arousing positive, negative and neutral nonarousing words.

Distractor Session

Following the words' presentation, the participants were given a two-minute
distractor task. In the distractor task, 50 simple mathematical operations
requiring a decision whether the number pairs are equal or not were used
(see Appendix N for the given instruction at the distractor session).
Afterwards, they were given approximately a 30-minutes delay before the
test session. Participants waited outside the room during that period which
was not controlled by the experimenter.
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Test Session

After half an hour retention interval, participants were given a surprise word
recognition task. Namely, after the retention interval, the classical old/new
decision task was used to measure the recognition memory performance.
During the self-paced test session, participants saw all 90 concrete words
(either highly arousing words or medium-arousing words) one at a time
centered on the computer screen. 45 of the words were the words that had
been presented at the study session and 45 of them were new words. For
each word, participants made a button press to indicate whether they had
seen the word at the study session (old) or whether they had not seen the
word at the study session (new). Participants were instructed to press a
respective button on the numeric pad according to their responses. For
instance, if they were sure that they had seen the presented stimulus in the
study session, they were instructed to press ‘1’ on the numeric pad. If they
were sure that they had not seen the presented stimulus in the study session,
they were told to press ‘3’ (see Appendix N for the given instruction at the
test session). The participants were requested to give their responses as
accurately as possible, using the specified numeric pad buttons.
Furthermore, they were strictly instructed to use just one hand and put it
behind the numeric pad after each response. Reaction times of the
participants to 'old/new items' were also recorded via the wireless numeric

pad.

Afterwards, the participants were asked if they had expected a memory test.
Only subjects who had answered the question, “Did you know your memory
would be tested?” negatively in the debriefing forms, after the recognition
task, were included in the statistical analyses. All participants in the present
study indicated that they were 'surprised' that their memory performance
was assessed.
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5FPI Application

After the recognition memory performance has been measured, the
participants filled out the 5FPI individually. The application took
approximately 15 minutes for young adults; 30 minutes for older adults. The
scores that the young and older participants got from the inventory are given

in Table 3.12.

Table 3.12. Means and standard deviations of 5FPI scores for the young
and older adults
E A C N OE
Young | M=3.68 | M=384 |M=333 |M=253 |M=429
SD=.75 |SD=.69 |SD=.45 |SD=.63 |SD=.35
Adults

Older |M=327 | M=4.10 M=3.71 M=2.25 M=4.20
SD=.77 | SD= .61 SD= .54 SD= .76 SD= .37
Adults

Note. M represents mean, SD represents standard deviation.

E. Extraversion

A. Agreeableness

C. Conscientiousness

N. Neuroticism

OE. Openness to Experience

After the administration of the 5FPI, the participants were presented the
debriefing form (see Appendix O) describing the kinds of memory tasks they
would do during the test sessions. Since no mention was made of any
forthcoming memory tests before, they were not informed about the main
objective of the study. Only in the debriefing form, the aim was fully

explained. After they were debriefed, they were thanked and dismissed.

73



CHAPTER 4

RESULTS

In this section, results of statistical analyses that were applied to the data set,
which were obtained from the applications that were explained in the
‘method section’ are reported. The data set comprised of the recognition
memory scores that were acquired from the variables ‘age’, “valence’ and
‘arousal’. In other words, the independent variables were ‘age groups’,
‘emotionally valence levels of the words” and ‘emotionally arousal levels of
the words’; while dependent variable was the ‘old/new recognition task
scores’. In this respect, the independent variables ‘age groups’ and ‘arousal
levels of words’ are between subjects; while the independent variable
‘valence levels of words’ is within subjects. The dependent variable, that is
old/new recognition task scores, is calculated separately for hit rates, false
alarm rates and recognition accuracy. Hit rates refer to the proportion of “old’
judgments of the participants given to studied words; while false alarm rates
refer to the proportion of ‘old” judgments of the participants given to
unstudied words. Hit and false rates were transformed to standardized
scores (that is, z-scores) and recognition accuracy (d-prime) is computed
from z-scores of hit and false alarm rates using the signal detection theory.
This measure gives information about how accurate are the participants in
‘discriminating’ old words from new ones. Hence, recognition accuracy is the

distance between the means of studied words and unstudied ones. Based on
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the signal detection theory (Yonelinas, 1994), it is calculated from Equation 1

below.

Equation 1:

d-prime = z (Hit rates) - z (False alarm rates)

In this sense, as the d-prime value increases, the participants” sensitivity to

discriminate the presented words from non-presented ones increases.

First of all, the screening tests scores were evaluated in order to select the
‘healthy-nondemented” young and older sample. The participants whose
scores did not fulfill the criteria were excluded from the study. In this
respect, two young participant candidates could not be included in the study
due to their high points above cut off points on the Beck Depression
Inventory. Nine older participant candidates could not be included in the
study due to their high points above cut off points on the Standardized Mini
Mental State Examination; while two older participant candidates were
excluded due to their high points above cut off points on the Geriatric
Depression Scale. As a result, the raw data were collected from 125
volunteers; 62 young adults and 63 older adults. Additionally, two older
participants were not included in the data set since they could not recognize
any of the words in the test session, so after all, the number of older

participants was 61.

In the study, two criteria were used to select the data for further analyses.
The first one is the ‘recognition memory accuracy’ that was calculated by d-
prime scores. Hit rates were not an appropriate measurement for ‘accuracy’.
For instance, a participant might have high rates of hit but also have high
rates of false alarm. Although s/he gives “yes’ responses to the old words
and they are correct responses, s/he also gives ‘yes’ responses to the new
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words and they are mistakes. Hence, only hit rate is not a very useful tool
especially for evaluating the ‘recognition memory accuracy’. For this
purpose, mean recognition memory accuracy per condition was calculated
for each young and older participant. The data from one participant at young
sample and six participants at older sample were discarded since their mean
accuracy was at or below chance (d'<0) (Van der Veen, et al.,, 2006). The
second criterion is the ‘response bias’ as the participant's extreme tendency to
say ‘yes’ or ‘no’ to the words. It was calculated by subtracting the proportion
of ‘the total yes response” from the proportion of ‘the total no response” for

each participant. This is reflected in Equation 2 below:

Equation 2:
Response bias: (Total yes response/90) - (Total no response/90)

This value ranges from -1.0 and +1.0. In this sense, if response bias value is
close to one of these two points, it means that the participants tend to say
either “yes” or ‘no’ constantly. Thus, the values exceeds the -.8 and +.8 were

evaluated as extreme bias.

In order to validate this process, based on the data from 61 young
participants and 55 older participants, the curves which plot hits against false
alarms as a function of response bias were drawn for young (Figure 4.1) and
older participants (Figure 4.2). While drawing the curves, response bias
values were checked in terms of normal distribution. After that, the values
were grouped according to the frequencies for all participants in the medium
and high arousal groups separately. As a function of each response bias
group, the related means of hit rates and false alarm rates were calculated. In
other words, several mean hit rates and false alarm rates that correspond to
several mean response bias were obtained. Polynomial curves were
constructed and they were checked against the chance level. These curves
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were constructed just to be able to see the distribution of dots which are
representing the mean hit rates and false alarm rates. The dots nearest to the
upper left corner of the graph represent the higher overall memory accuracy
(no false alarms, only hits). The dots nearest to the chance level represent the
lower overall memory accuracy (high rates of hit but also high rates of false

alarms).

Hits 1

0,9 & Young Medium
0,8 * 8 . Arousing

0,7 L # \. - - B Young High Arousing

06 0%- N
0,5 A Chance Level

[ |
»

A
0,4 - x
0,3 hd - - Polinom. (Young
0,2 Ll A Medium Arousing)
0,1 A Polinom. (Young High
0 A : : : : . Arousing)
0 0,2 0,4 0,6 0,8 1 FAs

Figure 4.1. The curve which plot hits against false alarms as a function of

response bias for 61 young participants
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Figure 4.2. The curve which plot hits against false alarms as a function of

response bias for 55 older participants
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As a result, the data from one participant at young sample (response bias
value: -.8) and two participants at older sample (response bias values: -.91
and -.8) were excluded. Finally, there were a total of 113 participants (60

young, 53 older).

Afterwards, outliers were detected in order to get the efficient statistical
results. For this reason, data values that are very different from the data
values for the majority of cases in the data set were examined. Outliers were
detected by transforming all of the scores to standardized scores (that is, z-
scores). If a case’s standard score was 3.0 or beyond, it was evaluated as an
outlier, so it would be excluded from the data set. For analyses of recognition
memory scores (i.e., hit and false alarm rates and recognition accuracy), no
participant were excluded. Hence, after scanning possible outliers, there
were still a total of 113 participants (60 young, 53 older). On the other hand,
normalization was also provided. Namely, all continuous variables
distributed normally. Analyses were conducted on the data from the

remaining 113 participants.

4.1 Results of ANOVA Analyses Concerning the Old/New Recognition

Task Scores

Before conducting main analyses, probable ‘gender effects’” were examined.
Gender main effect and also interaction effects with other variables were not
found significant (p > .05) for recognition accuracy (that is, d” score), hit and
false alarm rates. Since including gender as a factor in the overall ANOVA
did not yield any significant effects of gender, it was not integrated as a

dummy independent variable in any of the further analyses.
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Data from recognition memory task were analyzed in a series of analyses of
variance (ANOVA’s). The primary analyses were performed using as the
dependent measures the d-prime scores, hit rates and false alarm rates.
Memory performance measures (d-prime scores, hit rates and false alarm
rates) were statistically evaluated with a mixed factors analysis of variance
(ANOVA) with age group (2 levels; old versus young) and arousal (2 levels;
highly arousing and medium arousing words) as between-subjects factor,
valence (3 levels; positive, negative and neutral nonarousing words) as
within-subjects factor. Hence, a 2 x 2 x 3 mixed ANOVA was conducted on
recognition accuracy, hit rates, and false alarm rates to compare the effects of
age, arousal, and valence. The results of recognition accuracy, hit and false
alarm rates are summarized in Table 4.1. The results of recognition accuracy,

hit and false alarm rates are reported, respectively.
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Table 4.1. Summary of the results of ANOVA analyses concerning the old/new recognition task scores

Summary of the Significant Results for the Analyses of Recognition Accuracy (d” Scores) as a Function of Age, Emotional

Valence Level and Emotional Arousal Level

Main Effects 2-way Interaction Effects 3-way Interaction Effect
Age Valence Arousal Age * Valence | Age * Arousal | Valence * Arousal Age * Valence * Arousal
Fhk * *% * 1n.s. n.s. *%

Summary of the Significance Results for the Analyses of Hit Rates as a Function of Age, Emotional Valence Level and

Emotional Arousal Level

Main Effects 2-way Interaction Effects 3-way Interaction Effect
Age Valence Arousal Age * Valence | Age * Arousal | Valence * Arousal Age * Valence * Arousal
* e n.s. > n.s. n.s. *

Summary of the Significance Results for the Analyses of False Alarm Rates as a Function of Age, Emotional Valence Level

and Emotional Arousal Level

Main Effects 2-way Interaction Effects 3-way Interaction Effect
Age Valence Arousal Age * Valence | Age * Arousal | Valence * Arousal Age * Valence * Arousal
* n.s. n.s. i n.s. i n.s.

Notes. *p<.05, **p< .01, ***p=.000, n.s. nonsignificant




4.1.1 Analyses for Recognition Accuracy (d” Scores) as a Function of Age,

Emotional Valence Level and Emotional Arousal Level

In order to compare the effects of age (young and older), valence (negative,
positive, neutral nonarousing), arousal (high and medium), a 2 x 3 x 2 mixed
ANOVA was performed on recognition accuracy (d’ scores). The means and

standard deviations of recognition accuracy (d’) are presented in Table 4.2.

Table 4.2. Means and standard deviations of recognition accuracy (d’) as a
function of age (young and older), emotional valence level
(positive, negative and neutral nonarousing), and emotional

arousal level (highly and medium)

N=113
Val
(60 young, 53 older) alence
Age Arousal Positive Negative Neutral
Group Nonarousing
List4 - Highly | 1.51 (.65) 1.34 (.51) 1.02 (.58)
2 Arousing
e 3
g S (n=31)
2 % List 3 - Medium | 1.84 (.66) 1.42 (.61) 1.72 (.82)
& Arousing
(n=29)
List 4 - Highly .95 (.75) .70 (.53) .87 (43)
.g Arousing
58 (n=29)
0 % List 3 - Medium | .90 (.75) 1.13 (.67) .94 (50)
& Arousing
(n=24)

Note. Values in parentheses represent standard deviation
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Results indicated a main effect of age on d” scores, F(1, 109) = 38.53, p = .000,
ne?=.26, reflecting greater recognition accuracy at young participants
(M=1.48) as compared to older participants (M=.92). The analysis also
showed a significant, but smaller main effect of valence on d” scores, F(2, 218)
= 3.63, p < .05, np?=.03. Pairwise comparisons analyses revealed that there
was no significant difference between the mean recognition of neutral
nonarousing words (M=1.14) and negative words (M=1.15). However, the
mean recognition accuracy of positive words (M=1.30) was found marginally
(p=.07) higher than the mean recognition accuracy of negative words
(M=1.15). Moreover, the mean recognition of positive words (M=1.30) was
found marginally (p=.08) higher than the mean recognition of neutral
nonarousing words (M=1.14). Tests of within-subjects contrasts (Helmert
contrast) revealed that positive and negative words together (that is,
emotional words) were not recognized more accurately than neutral

nonarousing words (that is, nonemotional words).

Results revealed arousal main effect on d” scores, F(1,109) = 8.35, p = .005,
ne?=.07. The difference between the mean recognition of medium arousing
words (M=1.33) and the mean recognition of highly arousing words
(M=1.07) was found significant. Namely, medium arousing words were

recognized more accurately than highly arousing words.

The age x arousal interaction on d” scores did not reach conventional levels of
significance. There was also a significant age x valence interaction, F(2, 218) =
2.93, p = .05, ny>=.03 (see Figure 4.3). In a more detailed analysis of post-hoc,
paired samples t-tests were conducted in order to isolate where the
differences are. Significance levels for each group were determined by using
Holm’s Sequential Bonferroni correction method. In order to be significant at
the .05 level under Bonferroni, .05 was divided by the number of pairwise
comparisons. In this respect, further statistics revealed that the mean d’ score
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of positive words (M=1.68) that young participants recognized was found
significantly higher than the mean d’ score of positive words (M=.93) that
older participants recognized, t(52) = 5.94, p=.000. Young participants also
recognized negative words (M=1.38) more accurately than older participants
recognized negative words (M=.92), t(52) = 3.80, p=.000. Moreover, young
participants also recognized neutral nonarousing words (M=1.37) more
accurately than older participants recognized neutral nonarousing words
(M=.91), t(52) = 3.49, p=.001. Young participants recognized positive words
(M=1.68) more accurately than negative words (M=1.38), t(59) = 3.54, p=.001.
Young participants also recognized positive words (M=1.68) more accurately
than neutral nonarousing words (M=1.37), t(59) = 3.02, p=.004. However, the
difference between the mean recognition of negative (M=1.38) and neutral
nonarousing words (M=1.37) was not found significant at young group, t(59)
= .16, p=.87. For older participants, d" scores for positive (M=.93), negative
(M=.92) and neutral nonarousing words (M=.91) did not significantly differ
from each other. The valence x arousal interaction did not found

significantly.
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Figure 4.3. Age x Valence interaction effect on d” scores. Error bars

represent standard error. To show the significant results, the

asterisk is used.

On the other hand, results for age x valence x arousal mixed ANOVA
indicated a significant 3-way interaction effect of recognition accuracy, E(2,
218) = 7.07, p = .001, np?=.06 (see Figure 4.4.). Further paired samples t-tests
by using Holm’s Sequential Bonferroni correction technique showed that
young participants recognized highly arousing positive words (M=1.52)
more accurately than neutral nonarousing words used in the highly arousing
verbal material list (M=1.02), t(30) = 3.13, p=.004. Young participants also
recognized highly arousing negative words (M=1.34) more accurately than
neutral nonarousing words used in the highly arousing verbal material list
(M=1.02), t(30) = 2.50, p=.018. When medium arousing is considered, young
participants recognized medium arousing positive words (M=1.84) more
accurately than medium arousing negative words (M=1.42), t(28) = 3.67,
p=-001. Young participants also recognized medium arousing neutral
nonarousing words (M=1.72) more accurately than medium arousing

negative words (M=1.42), t(28) = 2.20, p=.036. Furthermore, young
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participants recognized neutral nonarousing words used in the medium
arousing verbal material list (M=1.72) more accurately than neutral
nonarousing words used in the highly arousing verbal material list (M=1.02),
t(28) = 4.09, p=.000. However, d’ scores of young participants for highly
arousing positive (M=1.52) and negative words (M=1.34) did not
significantly differ from each other. Also, d” scores of young participants for
medium arousing positive (M=1.84) and neutral nonarousing words used in
the medium arousing verbal material list (M=1.72) did not significantly differ
from each other. Similarly, d’ scores of young participants for highly
arousing negative (M=1.34) and medium arousing negative words (M=1.42)
did not significantly differ from each other. Additionally, d” scores of young
participants for highly arousing positive (M=1.52) and medium arousing

positive words (M=1.84) did not significantly differ from each other.

For older sample, medium arousing negative words (M=1.13) were
recognized more accurately than highly arousing negative words (M=.70),
t(23) = 3.71, p=.001. There was no significant difference between the mean
recognition of highly arousing positive (M=.95) and medium arousing
positive words (M=.90) at older sample, t(23) = .19, p=.85. Moreover, the
mean recognition of highly arousing positive (M=.95), highly arousing
negative (M=.70) and neutral nonarousing words-used in the highly arousing
verbal list- (M=.87) did not significantly differ from each other at older
sample. In accordance with, the mean recognition of medium arousing
positive (M=.90), medium arousing negative (M=1.13) and neutral
nonarousing words-used in the medium arousing verbal list- (M=.95) did not

significantly differ from each other at older sample.
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Figure 4.4. Age x Valence x Arousal 3-way interaction effect on d” scores.
Error bars represent standard error. To show the significant

results, the asterisk is used.
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4.1.2 Analyses for Hit Rates as a Function of Age, Emotional Valence Level

and Emotional Arousal Level

For the analyses, hit rates scores were calculated by the given “old”
responses to actually presented words (or old words). In order to compare
the effects of age, valence and arousal, a 2 x 3 x 2 ANOVA was conducted on
the hit rates. The means and standard deviations of hit rates are presented in

Table 4.3.

Table 4.3. Means and standard deviations of proportions of hit responses
as a function of age (young and older), emotional valence level
(positive, negative and neutral nonarousing) and emotional

arousal level (highly and medium)

N=113 Valence
(60 young, 53 older)
Age Arousal Positive Negative Neutral
Group Nonarousing
List 4 - Highly .61 (.22) .67 (17) .58 (17)
8 Arousing
e 3
g a (n=31)
S g List 3 - Medium 74 (14) .65 (.18) .65 (.20)
& Arousing
(n=29)
List 4 - Highly .59 (.19) 44 (.21) .54 (.18)
42 Arousing
5 g (n=29)
o £ List 3 - Medium 62 (.17) 55 (.23) 53 (.17)
o Arousing
(n=24)

Note. Values in parentheses represent standard deviation
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Results yielded a main effect of age on hit rates, F(1, 109) = 11.65, p = .001,
ne®=.10, reflecting greater proportion of “old” responses given to studied
words at young participants (M=.65) as compared to older participants
(M=.55). The analysis also showed a significant main effect of valence on hit
rates, F(2, 218) = 11.40, p = .000, ne?>=.10. Pairwise comparisons revealed that
positive words (M=.64) were recognized better than both negative words
(M=.58) and neutral nonarousing words (M=.57), p=.001 and p=.000,
respectively. On the contrary, hit rates for negative words (M=.58) and
neutral nonarousing words (M=.57) did not significantly differ from each
other. Tests of within-subjects contrasts (Helmert contrast) revealed that
positive and negative words together were better recognized than neutral
nonarousing words, F(1,109)= 7.66, p< .05, np?>=.07. However, there was no
main effect of arousal, F(1, 109) = 2.67, p = .105. Namely, hit scores for highly
(M=.57) and medium arousing words (M=.62) did not significantly differ

from each other.

There was also a significant age x valence interaction on hit rates, F(2, 218) =
5.80, p = < .05, ne?=.05 (see Figure 4.5.). In a more detailed analyses of paired
samples t-tests, the mean hit rates of negative words (M=.66) that young
participants recognized was found significantly higher than the mean hit
rates of negative words (M=.50) that older participants recognized, t(52) =
4.76, p=.000. Young participants also recognized neutral nonarousing words
(M=.61) better than older participants did (M=.53), t(52) = 2.35, p=.023.
However, young participants did not recognize positive words (M=.67)
better than older participants (M=.60), t(52) = 1.90, p=.06. Young participants
recognized positive words (M=.67) better than neutral nonarousing words
(M=.61), t(59) = 3.3, p=.002. Young participants also recognized negative
words (M=.66) better than neutral nonarousing words (M=.61), t(59) = 2.41,
p=-019. However, the difference between the mean hit rates of negative
(M=.66) and positive words (M=.67) was not found significant at young
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group. For older participants, hit rates for positive words (M=.60) were
found significantly higher than hit rates for negative words (M=.50), t(52) =
4.32, p=.000. Moreover, older participants recognized positive words (M=.60)
better than neutral nonarousing words (M=.53), t(52) = 3.00, p=.004.
However, negative (M=.50) and neutral nonarousing words (M=.53) did not

significantly differ from each other at older sample.

0,9 -
0,8 -
0,7
0,6 -
0,5 -
04
03
0,2
0,1

Hits

Hyoung

wolder

neutral negative positive

nonarousing

Valence
Figure 4.5. Age x Valence interaction effect on hit rates. Error bars
represent standard error. To show the significant results,

asterisk is used.

The valence x arousal interaction did not found significantly. The age x
arousal interaction on hits also did not reach conventional levels of

significance.

On the other hand, the results for age x valence x arousal mixed ANOVA
indicated a significant 3-way interaction effect of hits, F(2, 218) = 7.46, p =
.001, np?=.06 (see Figure 4.6.). Further paired samples t-tests by using Holm'’s
Sequential Bonferroni correction technique showed that young participants

recognized highly arousing negative words (M= .67) better than neutral
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nonarousing words used in the highly arousing verbal material list (M= .58),
t(30) = 3.50, p=.001. However, hit rates for highly arousing negative words
(M=.67) and highly arousing positive words (M=.61) did not significantly
differ from each other at young sample, t(30) = -1.93, p=.06. When medium
arousing is considered, young participants recognized medium arousing
positive words (M= .74) better than medium arousing negative words (M=
.65), t(28) = 3.20, p=.003. Young participants also recognized medium
arousing positive words (M= .74) better than medium arousing neutral
nonarousing words (M= .65), t(28) = 4.15, p=.000. Hit rates for medium
arousing positive words (M=.74) and highly arousing positive words (M=.61)
did not significantly differ from each other at young sample, t(28) = -2.00,
p=.06.

For older sample, medium arousing positive words (M= .62) were
recognized better than neutral nonarousing words-used in the medium
arousing verbal list- (M= .53), t(23) = 2.74, p=.012. There was no significant
difference between the mean hits of medium arousing positive (M= .62) and
medium arousing negative words (M= .55) at older sample, t(23) = 1.99,
p=.06. When highly arousing condition is considered, highly arousing
positive words (M= .59) were recognized better than highly arousing
negative words (M= .44), t(28) = 4.00, p=.000. Furthermore, neutral
nonarousing words-used in the highly arousing verbal list- (M= .54) were
recognized better than highly arousing negative words (M= .44), t(28) = 2.56,
p=.016. There was no significant difference between the mean hits of highly
arousing positive (M= .59) and neutral nonarousing words -used in the

highly arousing verbal list- (M= .54) at older sample at older sample.
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Figure 4.6. Age x Valence x Arousal 3-way interaction effect on hits. Error
bars represent standard error. To show the significant results,

the asterisk is used.

4.1.3 Analyses for False Alarm Rates as a Function of Age, Emotional

Valence Level and Emotional Arousal Level

For the analyses, false alarm rates were calculated by the given “old”

responses for the non-presented words (or new words). False alarm rates
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were statistically evaluated with a mixed ANOVA with valence, age group
and arousal. The means and standard deviations of false alarm rates are

presented in Table 4.4.

Table 4.4. Means and standard deviations of proportions of false alarm
responses as a function of age (young and older), emotional
valence level (positive, negative and neutral nonarousing) and

emotional arousal Level (highly and medium)

N=113 Valence
(60 young, 53 older)
Age Arousal Positive Negative Neutral
Group Nonarousing
List 4 - Highly 15 (.12) .23 (\14) .25 (.17)
8 Arousing
60 §
g & (1’1=31)
S £ | List3-Medium | .16 (11) 19 (.13) 12 (.10)
& Arousing
(n=29)
List 4 - Highly .28 (.19) .24 (.18) .26 (.16)
..E Arousing
58 (n=29)
O é List 3 - Medium | .32 (.20) 19 (.15) .23 (.15)
& Arousing
(n=24)

Note. Values in parentheses represent standard deviation

The analysis showed a significant main effect of age on false alarm rates, E(1,
109) = 8.48, p < .05, np?>=.07. Older participants (M=.25) made more false
alarms than young participants (M=.18). However, there was no main effect
of valence. Namely, false alarm scores for positive (M=.23), negative (M=.22)

and neutral nonarousing (M=.22) words did not significantly differ from
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each other. Tests of within-subjects contrasts (Helmert contrast) revealed that
false alarm rates for positive and negative words together did not
significantly differ from false alarm rates for neutral nonarousing words.
Similarly, there was no main effect of arousal. Namely, false alarm scores for
highly (M=.24) and medium arousing words (M=.20) did not significantly

differ from each other.

Results for age x valence mixed ANOVA indicated a significant interaction
effect of false alarm rates, F(2, 218) = 15.44, p = .000, 1p?=.12 (see Figure 4.7.).
Further paired samples t-tests revealed that older participants (M=.30) had
higher false alarm rates for positive words than young participants (M=.15),
t(52) = 5.45, p=.000. However, false alarm scores for negative words did not
significantly differ at older (M=.22) and young sample (M=.21). Similarly,
false alarm scores for neutral nonarousing words did not significantly differ

at older (M=.24) and young sample (M=.19).

For young participants, mean false alarm rates for negative words (M = .21)
were significantly higher than mean false alarms for positive words (M =
.15), £(59) = 4.15, p=.000. However, mean false alarm scores for positive (M =
.15) and neutral nonarousing words (M=.19) did not significantly differ from
each other at young sample. Similarly, mean false alarm scores for negative
(M = .21) and neutral nonarousing words (M=.19) did not significantly differ
from each other at young sample. For older participants, mean false alarm
rates for positive words (M = .30) were significantly higher than mean false
alarms for negative words (M = .22), t(52) = 3.91, p=.000. In addition, mean
false alarm rates for positive words (M = .30) were significantly higher than
mean false alarms for neutral nonarousing words (M = .24), t(52) = 2.51,
p=.015. However, mean false alarm scores for negative (M = .22) and neutral
nonarousing words (M=.24) did not significantly differ from each other at
older sample.
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Results for arousal x valence mixed ANOVA indicated a significant
interaction effect of false alarm rates, F(2, 218) = 7.90, p = .000, 1n,?=.07 (see
Figure 4.8.). Further paired samples t-tests revealed that mean false alarm
scores for neutral nonarousing words did significantly differ at the highly
arousing (M=.25) from the medium arousing group (M=.18), t(52) = 3.66,
p=-001. However, mean false alarm scores for negative words did not
significantly differ at the highly arousing (M=.24) from the medium arousing
group. Also, mean false alarm scores for positive words did not significantly
differ at the highly arousing (M=.21) from the medium arousing group
(M=.24). When the highly arousing group is considered, mean false alarm
scores for positive (M=.21), negative (M=.24) and neutral nonarousing
(M=.25) words did not significantly differ from each other. When the

medium arousing group is considered, only, mean false alarm scores for
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positive words (M=.24) did significantly differ from neutral nonarousing

words (M=.18), t(52) = 3.35, p=.002.
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Figure 4.8. Arousal x Valence interaction effect on false alarm rates. Error
bars represent standard error. To show the significant results,

the asterisk is used.

The age x arousal interaction did not found significantly. The age x arousal x
valence 3-way interaction on false alarm response also did not reach

conventional levels of significance.

4.1.4 Analyses for Liberal Bias as a Function of Age, Emotional Valence

Level and Emotional Arousal Level

Memory accuracy (discriminability) and bias are the two different measures
that should be considered while interpreting the data. When recognition
memory is tested, measuring bias gives an opportunity to evaluate the shift

in the criterion value since bias is of special concern in memory researches. It
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is computed from hit rates and false alarm rates using the signal detection

theory (Yonelinas, 1994) and the corresponding equation is,

Equation 3:

Criterion = -0.5 * [z(Hit rates) + z(False alarm rates)]

Since criterion value is the sum of the hit rates and false alarm rates, it
actually gives information about liberal bias. Liberal bias quantifies the
tendency of participants to respond in a predominantly liberal, that is
favoring ‘yes’ responses. Based on the formula, more negative or relatively
lower scores reflect a liberal or ‘yes” response set. This means that even the
criterion values are all positive (or negative) values; they should not be
evaluated only by looking the value one by one; in contrast they should be
evaluated by comparing two groups relatively. Hence, positive criterion
values do not absolutely represent the tendency to respond with “no” and
similarly negative criterion values do not absolutely represent the tendency
to respond with “yes”. To be able to decide the possible tendency, the

criterion values should be assessed comparatively.

Another point is that criterion is different from response bias which was
mentioned at the beginning of this chapter. Response bias formula only gives
opportunity to detect the participant's extreme tendency to say ‘yes” or ‘no’
to the words. According to the total yes or total no responses, the
participants who probably automatically press ‘yes” or ‘no’ button can be
determined and disregarded. However, it does not give any information
about the memory performance. On the other hand, criterion values are
related to memory performances and they are calculated for each

participants based on the formula offered by Signal Detection Theory.
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In order to compare the effects of age, valence and arousal, a 2 x 3 x 2
ANOVA was conducted on criterion values. The means and standard
deviations of criterion values are presented in Table 4.5. The statistical results

are summarized in Table 4.6.

Table 4.5. Means and standard deviations of criterion values as a function
of age (young and older), emotional valence level (positive,

negative and neutral nonarousing) and emotional arousal level

(highly and medium)
N=113 Valence
(60 young, 53 older)
Age Arousal Positive Negative Neutral
Group Nonarousing
List 4 - Highly 42 (.51) 17 (.47) .29 (.48)
3 Arousing
0 &
g o (1’1=31)
2 é List 3 - Medium .20 (.37) .26 (.42) 42 (.36)
& Arousing
(n=29)
List 4 - Highly .21 (.46) .50 (.56) .31 (.46)
..3 Arousing
58 (n=29)
O £ |List3-Medium | .12(42) 43 (.54) .38 (.46)
& Arousing
(n=24)

Note. Values in parentheses represent standard deviation
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Table 4.6. Summary of the results of ANOVA analyses for criterion values as a function of age, emotional valence level and

emotional arousal Level

Summary of the Significant Results for the Analyses of Bias as a Function of Age, Emotional Valence Level and Emotional

Arousal Level

Main Effects 2-way Interaction Effects 3-way Interaction Effect
Age Valence Arousal Age * Valence | Age * Arousal | Valence * Arousal | Age * Valence * Arousal
n.s. * n.s. e n.s. * n.s.

Notes. *p<.05, **p< .01, ***p=.000, n.s. nonsignificant




The analysis showed a significant main effect of valence on criterion values,
F(2,218) = 6.91, p = .001, 1np?=.06. Positive words (M=.24) simply produced a
more liberal response bias than do neutral nonarousing words (M=.35) and
negative words (M=.34). However, there was no main effect of age. Namely,
criterion values for older (M=.33), and young participants (M=.29) did not
significantly differ from each other. Similarly, there was no main effect of
arousal. Namely, criterion values for highly (M=.32) and medium arousing

words (M=.30) did not significantly differ from each other.

There was also a significant age x valence interaction on criterion values, E(2,
218) = 18.53, p = .000, 1?>=.15 (see Figure 4.9.). In a more detailed analyses of
paired samples t-tests, young participants were more willing to classify
negative words (M=.21) as old than neutral nonarousing words (M=.36), t(59)
= 2.89, p=.005. Moreover, young participants were more willing to classify
negative words (M=.21) as old than positive words (M=.31), t(59) = 2.09,
p=-041. However, criterion values for neutral nonarousing (M=.36) and
positive words (M=.31) did not significantly differ from each other. On the
other hand, older participants were more willing to classify positive words
(M=.17) as old than both neutral nonarousing words (M=.35) and negative
words (M=.47), t(52) = 3.88, p=.000, t(52) = 6.34, p=.000, respectively.
Moreover, criterion values for neutral nonarousing (M=.35) and negative
words (M=.47) did significantly differ from each other, t(52) = 2.63, p=.011,
reflecting greater liberal bias for neutral nonarousing words at older group.
In addition, young participants (M=.21) were more willing to classify
negative words as old than older adults (M=.47) were, t(52) = 3.15, p=.003.
Regarding the criterion values of positive words, young (M=.31) and older

participants (M=.17) did not differ significantly.
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Results for arousal x valence mixed ANOVA indicated a significant
interaction effect of criterion values, F(2, 218) = 7.65, p = .001, 1,?=.07 (see
Figure 4.10.). Further paired samples t-tests revealed that mean criterion
values for the medium arousing negative words (M=.34) did significantly
differ from the medium arousing positive words (M=.16), t(52) = 5.30, p=.000.
Also, mean criterion values for the medium arousing neutral nonarousing
words (M=.40) did significantly differ from the medium arousing positive
words (M=.16), t(52) = 3.73, p=.000. However, mean criterion values for
negative (M=.34), positive (M=.32) and neutral nonarousing words (M=.30)
did not significantly differ at the highly arousing group.
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The age x arousal interaction did not found significantly. The age x arousal x
valence 3-way interaction on criterion values also did not reach conventional

levels of significance.

4.1.5 Analyses for Overall Bias as a Function of Age

In order to detect a difference concerning criterion values at young and older
participants, independent t-tests were performed. In this analysis, the
criterion values of all words were calculated based on SDT. To do that, each
participants” responses towards all words were combined. According to the
results, the criterion values of the young participants (M= .29, SD = .38) was
not significantly different from the criterion values of the older participants

(M= 32, SD = .44), t(111) = -.38, p>.05.
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4.1.6 Analyses for Reaction Times as a Function of Age, Emotional Valence

Level and Emotional Arousal Level

Reaction times were calculated for all studied (or old) and unstudied (or
new) words of three categories (i.e, positive, negative and neutral
nonarousing words). In order to compare the effects of age (young and
older), valence (negative, positive, neutral nonarousing), arousal (high and
medium), a 2 x 3 x 2 mixed ANOVA was performed on mean reaction times
(RTs). First of all, means and standard deviations of reaction times for the

studied words are presented in Table 4.7.
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Tablo 4.7. Means and standard deviations of reaction times (msec) for the

emotional arousal level (highly and medium)

studied words as a function of age (young and older), emotional

valence level (positive, negative and neutral nonarousing) and

N=113 (60 young, 53 older) Valence

Age Arousal Positive Negative Neutral
Group Nonarousing
® List 4 - Highly 1457.72 1410.24 1432.57
g Arousing
:8 (n=31) (414.72) (371.89) (442.83)
=
& List 3 - Medium 1447.26 1503.25 1654.77
%D Arousing
S (n=29) (392.15) (483.13) (616.77)
” List 4 - Highly 2314.62 2299.61 2277.46
é Arousing
ke (n=29) (1270.89) (953.56) (1169.91)
=
E‘ List 3 - Medium 2289.01 2186.80 2274.48
_%‘ Arousing
o) (n=24) (911.49) (810.22) (772.58)

Note. Values in parentheses represent standard deviation

According to the results of ANOVA applied to RTs for studied words, only a
main effect of age group, F(1,109) = 33.70, p = .000, np?>=.24 was found. The
older participants (M =2273.67) responded slower than the young

participants (M = 1484.30). However, there was no main effect of valence.

Namely, there was not any significant difference between the total RTs of

positive (M = 1877.15), negative (M = 1849.98) and neutral nonarousing (M =

1909.82) old words. There was also no main effect of arousal. So, there was

not any significant difference between the total RTs of highly arousing (M =
1865.37), and medium arousing (M = 1892.60) old words.
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There was no interaction effect of age and valence. There was also no
interaction effect of arousal and valence. There was no interaction effect of
age and arousal. There was no 3-way interaction effect of age, valence, and

arousal (see Figure 4.11.).
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Figure 4.11. Mean RTs of young and older participants for studied words
as a function of valence and arousal. Error bars represent

standard error.
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Secondly, means and standard deviations of reaction times for the unstudied

words are summarized in Table 4.8.

Tablo 4.8. Means and standard deviations of reaction times (msec) for the
unstudied words as a function of age (young and older),

emotional valence level (positive, negative and neutral

nonarousing) and emotional arousal level (highly and medium)

N=113 (60 young, 53 older) Valence

Age Arousal Positive Negative Neutral
Group Nonarousing
® List 4 - Highly 1493.92 1496.62 1476.62
s Arousing
:8* (n=31) (514.99) (627.33) (420.46)
=
~ List3 - Medium |  1445.60 1586.63 1538.48
%D Arousing
S (n=29) (487.06) (514.29) (570.64)
” List 4 - Highly 2361.23 2407.89 247591
% Arousing
% (n=29) (957.21) (1477.22) (1377.53)
E List 3 - Medium 2192.22 2173.69 2414.78
g Arousing
3 (n=24) (831.41) (904.49) (675.89)

Note. Values in parentheses represent standard deviation

According to the results of 2 x 3 x 2 mixed ANOVA applied to total RTs for
unstudied words, only a main effect of age group, E(1,109) = 31.40, p = .000,
N, = .22 was found. The older participants (M = 2337.62) responded slower
than the young participants (M = 1506.31). However, there was no main
effect of valence. Namely, there was not any significant difference between
the total RTs of positive (M = 1873.24), negative (M = 1914.21) and neutral
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nonarousing (M = 1976.45) new words. There was also no main effect of
arousal. So, there was not any significant difference between the total RTs of
highly arousing (M = 1952.03), and medium arousing (M = 1891.90) new

words.

There was no interaction effect of age and valence. There was also no
interaction effect of arousal and valence. There was no interaction effect of
age and arousal. There was no 3-way interaction effect of age, valence, and

arousal (see Figure 4.12.).
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Figure 4.12. Mean RTs of young and older participants for unstudied

words as a function of valence and arousal. Error bars

represent standard error.
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4.1.7 Analyses for Recognition Accuracy (d” Scores) as a Function of Age,

Emotionality and Emotional Arousal Level

In addition to emotional valence level, it is also essential to evaluate
recognition memory for emotional and nonemotional words in the
participants. For this reason, a 2 x 2 x 2 mixed ANOVA was performed on
recognition accuracy (d” scores) in order to compare the effects of age (young
and older), emotionality (emotional and nonemotional), arousal (high and
medium). Mauchly's test indicated that the assumption of sphericity had
been violated for the dependent variable, d” scores; therefore, degrees of
freedom were corrected using Greenhouse-Geisser estimates of sphericity.
The means and standard deviations of recognition accuracy (d’) are

presented in Table 4.9.
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Table 4.9. Means and standard deviations of recognition accuracy (d’) as a
function of age (young and older), emotionality (emotional and

nonemotional words), and emotional arousal level (highly and

medium)
N=113 (60 young, 53 older) Emotionality
Age Arousal Emotional Nonemotional
Group Words Words
List 4 - Highly 1.41 (.51) 1.02 (.58)
8 Arousing
0 §
g & (n=31)
S % List 3 - Medium 1.62 (.59) 1.72 (.82)
& Arousing
(n=29)
List 4 - Highly .80 (.54) .87 (.43)
"3 Arousing
5 g (n=29)
0 £ List 3 - Medium 1.01 (.63) 94 (50)
& Arousing
(n=24)

Note. Values in parentheses represent standard deviation

Results indicated a main effect of age on d” scores, F(1, 109) = 33.95, p = .000,
ne?>=.24, reflecting greater recognition accuracy at young participants
(M=1.44) as compared to older participants (M=.91). The analysis also
showed a significant main effect of arousal on d” scores, E(1, 109) = 10.60, p <
.05, 1np?=.09. Pairwise comparisons analyses revealed that the difference
between the mean recognition of medium arousing words (M=1.33) and the
mean recognition of highly arousing words (M=1.03) was found significant.
Namely, medium arousing words were recognized accurately than highly
arousing words. However, the main effect of emotionality on d” scores did

not reach conventional levels of significance, revealing that there was no
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significant difference between the mean recognition of emotional words

(M=1.21) and nonemotional words (M=1.14).

When interaction effects are evaluated, the emotionality x age interaction did
not found significantly. Similarly, the emotionality x arousal interaction did
not found significantly. The age x arousal interaction on d” scores did not

reach conventional levels of significance.

On the other hand, the results for age x emotionality x arousal mixed
ANOVA indicated a significant 3-way interaction effect of d’ scores, E(1, 109)
= 6.63, p < .05, np?>=.06 (see Figure 4.13.). Further paired samples t-tests by
using Holm’s Sequential Bonferroni correction technique showed that young
participants recognized highly arousing emotional words (M=1.41) more
accurately than nonemotional words (M=1.02)- used in the highly arousing
group, t(30) = 2.92, p=.007. Young participants also recognized nonemotional
words (M=1.72) used in the medium arousing group more accurately than
nonemotional words (M=1.02) used in the highly arousing group, t(28) =
4.09, p=.000. Other comparisons were not found significant at young group.
On the other hand, at older group, the comparisons regarding emotionality

and arousal groups were not found significant.
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scores. Error bars represent standard error. To show the
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4.1.8 Analyses for Hit Rates as a Function of Age, Emotionality and

Emotional Arousal Level

In order to compare the effects of age, emotionality and arousal, a 2 x 2 x 2

ANOVA was conducted on the hit rates. Mauchly's test indicated that the
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assumption of sphericity had been violated for the dependent variable, hit
rates; therefore, degrees of freedom were corrected using Greenhouse-
Geisser estimates of sphericity. The means and standard deviations of hit

rates are presented in Table 4.10.

Table 4.10. Means and standard deviations of proportions of hit responses
as a function of age (young and older), emotionality (emotional
and nonemotional words) and emotional arousal level (highly

and medium)

N=113 (60 young, 53 older) Emotionality
Age Arousal Emotional Nonemotional
Group Words Words
List 4 - Highly .64 (.18) .58 (17)
8 Arousing
e 3
g a (n=31)
S g List 3 - Medium .70 (.15) .65 (.20)
& Arousing
(n=29)
List 4 - Highly 52 (17) .54 (.18)
"E Arousing
5 g (n=29)
o £ List 3 - Medium 58 (.18) 53 (.17)
o Arousing
(n=24)

Note. Values in parentheses represent standard deviation

Results yielded a main effect of age on hit rates, F(1, 109) = 10.23, p = .002,
ne®=.09, reflecting greater proportion of “old” responses given to studied
words at young participants (M=.64) as compared to older participants
(M=.54). The analysis also showed a significant main effect of emotionality
on hit rates, E(1, 109) = 7.71, p = .006, np?>=.07. Pairwise comparisons revealed

that emotional words (M=.61) were recognized better than nonemotional

112



words (M=.57). However, there was no main effect of arousal. Namely, hit
scores for highly (M=.57) and medium arousing words (M=.61) did not

significantly differ from each other.

The age x emotionality 2-way interaction did not found significantly. The
emotionality x arousal 2-way interaction did not found significantly, either.
The age x arousal interaction on hits also did not reach conventional levels of
significance. The results for age x emotionality x arousal mixed ANOVA did

not indicate a significant 3-way interaction effect of hits.

4.1.9 Analyses for False Alarm Rates as a Function of Age, Emotionality

and Emotional Arousal Level

False alarm rates were statistically evaluated with a mixed ANOVA with age
group, emotionality, and arousal. Mauchly's test indicated that the
assumption of sphericity had been violated for the dependent variable, false
alarm rates; therefore, degrees of freedom were corrected using Greenhouse-
Geisser estimates of sphericity. The means and standard deviations of hit

rates are presented in Table 4.11.
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Table 4.11. Means and standard deviations of proportions of false alarm
responses as a function of age (young and older), emotionality

(emotional and nonemotional words) and emotional arousal level

(highly and medium)
N=113 (60 young, 53 older) Emotionality
Age Arousal Emotional Nonemotional
Group Words Words
List 4 - Highly 18 (.12) .25 (.17)
8 Arousing
o0 § _
£ & (n=31)
N % List 3 - Medium 17 (11) 12 (.10)
= Arousing
(n=29)
List 4 - Highly 26 (.17) .26 (.16)
..g Arousing
ﬂg .54 (n=29)
ol: List 3 - Medium 25 (.17) 23 (.15)
= Arousing
(n=24)

Note. Values in parentheses represent standard deviation

The analysis showed a significant main effect of age on false alarm rates, E(1,
109) = 7.65, p = .007, ng?=.07. Older participants (M=.25) made more false
alarms than young participants (M=.18). However, there was no main effect
of emotionality. Namely, false alarm scores for emotional (M=.22), and
nonemotional words (M=.22) did not significantly differ from each other.
Similarly, there was no main effect of arousal. Namely, false alarm scores for
highly (M=.24) and medium arousing words (M=.19) did not significantly

differ from each other.

Results for emotionality x arousal mixed ANOVA indicated a significant

interaction effect of false alarm rates, F(1,109) = 8.07, p = .005, 1np?>=.07 (see
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Figure 4.14.). Further paired samples t-tests revealed that mean false alarm
rates for medium arousing emotional words (M=.21) did significantly differ
from nonemotional words at the medium arousing group (M=.18), t(52) =
2.32, p=.02. Furthermore, mean false alarm rates for nonemotional words at
the highly arousing group (M=.26) was found significantly higher than mean
false alarm rates for nonemotional words at the medium arousing group

(M=.18), t(52) = 3.56, p=.001. Other comparisons were not found significant.

0,3 -~

0,25 A 022
wv
]
T 02
o ! List 4
£ . .
= 015 - M highly arousing
f, 01 4 List 3
2] ’ @ medium arousing
it

0,05 -

0
emotional nonemotional
Emotionality

Figure 4.14. Emotionality x Arousal interaction effect on false alarm rates.
Error bars represent standard error. To show the significant

results, the asterisk is used.

Results for age x emotionality mixed ANOVA did not indicate a significant
interaction effect of false alarm rates. The age x arousal interaction was not
found significantly, either. The age x arousal x emotionality 3-way
interaction on false alarm response also did not reach conventional levels of

significance.
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4.2 Analyses for the Relation between Memory Performance and Current

Mood State

In order to examine how well PANAS dimensions (i.e., positive and negative
affects) of mood predict d” scores (recognition accuracy) and hit rates of the
participants, simple linear regression analyses were performed. First of all, in
order to eliminate age effect, statistical analyses were applied to young and
older participants, separately. The means and standard deviations of PANAS

scores are presented in Table 4.12.

Table 4.12. Means and standard deviations for PANAS (PA-Positive affect
and NA-Negative affect) of the young and older sample

N=113 Young Older
Participants | Participants
n=60 n=53
PA | NA | PA | NA
Mean 33.80 | 19.80 | 34.30 | 15.98
SD 590 | 6.13 | 592 | 4.62
Possible 10-50 | 10-50 | 10-50 | 10-50
Range

First of all, in order to detect a difference concerning PA and NA scores at
young and older participants, independent t-tests were performed.
According to the results, older participants experienced somewhat greater
positive affect (M=34.40, SD = 5.92), than young participants did (M = 33.80,
SD = 5.90). However, this difference was not significant, t(111) = -.45, p>.05.
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On the other hand, young participants experienced greater negative affect
(M=19.80, SD =6.13), than older participants did (M =15.98, SD = 4.62) and
this difference was significant, t(111) = 3.70, p=.000.

So as to evaluate the prediction of d” scores (of positive and negative words)
from the PANAS scores for young participants, a linear regression analysis
was conducted. The results indicated that the variables were not linearly
related (Table 4.13). Namely, PA dimension did not predict d” scores of
positive words (E(1,58)=.13, p=.72). The sample simple correlation coefficient
was .05. Similarly, NA dimension did not predict d” scores of negative words
(E(1,58)=1.20, p=.28) for young participants. The sample simple correlation
coefficient was .14. Further, a linear regression analysis was conducted again
so as to evaluate the prediction of hit rates (of positive and negative words)
from the PANAS scores for young participants. The results indicated that the
variables were not linearly related. Namely, PA dimension did not predict
hit rates of positive words (F(1,58)=.001, p=.97). The sample simple
correlation coefficient was .005. Similarly, NA dimension did not predict hit
rates of negative words (E(1,58)=.05, p=.83) for young participants. The

sample simple correlation coefficient was .03.
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Table 4.13. Results of linear regression analyses for memory performance

and PANAS in young adults

Unstandardized Coefficients

Standardized Coefficients

d’ for positive B Std. Error Beta
Constant 1.67 .09

Positive  Affect -.03 .09 -.05ns.
Score

Unstandardized Coefficients

Standardized Coefficients

Score

d’ for negative B Std. Error Beta
Constant 1.38 .07
Negative Affect -.08 .07 - 14ns.

Unstandardized Coefficients

Standardized Coefficients

hits for positive B Std. Error Beta
Constant .67 .03

Positive  Affect .00 .03 .01ns.
Score

Unstandardized Coefficients

Standardized Coefficients

Score

hits for negative B Std. Error Beta
Constant .66 .02
Negative Affect -01 .02 -.03ns.

Note. n.s. nonsignificant

For older participants, a linear regression analysis was performed to evaluate

the prediction of d” scores (of positive and negative words) from the PANAS

scores. The results yielded that the variables were not linearly related (Table

4.14). Namely, PA dimension did not predict d” scores of positive words

(E(1,51)=.10, p=.75). The sample simple correlation coefficient was .05.
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Similarly, NA dimension did not predict d” scores of negative words
(E(1,51)=1.62, p=.21) for young participants. The sample simple correlation
coefficient was .18. Further, a linear regression analysis was conducted again
so as to evaluate the prediction of hit rates (of positive and negative words)
from the PANAS scores for young participants. The results declared that the
variables were not linearly related. Namely, PA dimension did not predict
hit rates of positive words (F(1,51)=.17, p=.68). The sample simple correlation
coefficient was .06. Similarly, NA dimension did not predict hit rates of
negative words (E(1,51)=.34, p=.57) for young participants. The sample

simple correlation coefficient was .08.
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Table 4.14. Results of linear regression analyses for memory performance

and PANAS in older adults

Unstandardized Coefficients

Standardized Coefficients

d’ for positive B Std. Error Beta
Constant .93 10

Positive  Affect -.03 .10 -.04ns.
Score

Unstandardized Coefficients

Standardized Coefficients

Score

d’ for negative B Std. Error Beta
Constant 90 .09
Negative Affect A1 .09 18ns.

Unstandardized Coefficients

Standardized Coefficients

hits for positive B Std. Error Beta
Constant .60 .03

Positive  Affect .01 .03 .06ns.
Score

Unstandardized Coefficients

Standardized Coefficients

Score

hits for negative B Std. Error Beta
Constant 49 .03
Negative Affect .02 .03 .08ns.

Note. n.s. nonsignificant
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4.3 Analyses for the Relation between Memory Performance and

Personality Characteristics

In order to examine how well personality dimensions (i.e., extraversion,
agreeableness, conscientiousness, neuroticism and openness to experience)
predict d” scores (recognition accuracy), and hit rates of the participants,

simple linear regression analyses were performed.

Again, statistical analyses were applied to young and older participants,
separately so as to eliminate age group effect. Means and standard
deviations of personality characteristics for the young and older sample can

be seen in Table 4.15.

Table 4.15. Means and standard deviations of personality characteristics

for the young and older sample

N=113 E A C N OE

Young | M=368 | M=384 | M=333 | M=253 | M=429

(.75) (.69) (.45) (.63) (.35)
Adults

n=60

Older M=3.27 M=4.10 M=3.71 M= 2.25 M=4.20
Adults

n=53

Note. Values in parentheses represent standard deviations.
E. Extraversion

A. Agreeableness

C. Conscientiousness

N. Neuroticism

OE. Openness to Experience
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First of all, in order to detect a difference concerning extraversion,
agreeableness, conscientiousness, neuroticism and openness to experience
scores at young and older participants, independent t-tests were performed,

respectively.

According to the results, the young participants’ extraversion scores (M
=3.68, SD = .75) were significantly higher than the older participants’
extraversion scores (M =3.27, SD = .77), t(111) = 2.87, p=.005. On the other
hand, the older participants” agreeableness scores (M =4.10, SD = .61) were
significantly higher than the young participants’ agreeableness scores (M
=3.84, SD = .69), t(111) = 2.09, p<.05. Similarly, the older participants’
conscientiousness scores (M =3.71, SD = .54) were significantly higher than
the young participants’ conscientiousness scores (M =3.33, SD = .45), t(111) =
4.15, p=.000. Besides, the young participants’ neuroticism scores (M =2.53, SD
= .63) were significantly higher than the older participants’ neuroticism
scores (M =225, SD = .76), t(111) = 2.12, p<.05. However, openness to
experience scores of the young participants (M =4.29, SD = .35) and older
participants (M =4.20, SD = .37) did not differ from each other significantly,
t(111) = 1.30, p=.20.

In order to evaluate the prediction of d’ scores and hit rates (of positive,
negative and neutral nonarousing words) from the extraversion,
agreeableness, conscientiousness, neuroticism, openness to experience
dimensions of 5FPI scores for young and older participants, linear regression

analyses were conducted. The results are summarized in Table 4.16.
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et

Table 4.16. Summary of the results of simple regression analyses for the relation between memory performance and personality

characteristics
Young Adults Recognition Memory Scores
5FPI Dimensions d’ scores Hit rates
Positive Negative Neutral Positive Negative Neutral
Extraversion n.s n.s. n.s n.s n.s. n.s
Agreeableness n.s * * n.s ns ns
Conscientiousness n.s n.s n.s n.s n.s n.s
Neuroticism n.s. n.s n.s n.s n.s n.s
Openness to Experience ** n.s * n.s n.s n.s
Older Adults Recognition Memory Scores
5FPI Dimensions d’ scores Hit rates
Positive Negative Neutral Positive Negative Neutral
Extraversion n.s n.s. * n.s n.s. n.s
Agreeableness n.s n.s n.s n.s ns n.s
Conscientiousness n.s n.s n.s n.s n.s n.s
Neuroticism n.s n.s * n.s n.s n.s
Openness to Experience n.s n.s n.s n.s n.s n.s

Notes. *p<.05, **p< .01, n.s. nonsignificant




4.3.1 Memory Performance and Extraversion Dimension of 5FPI

In order to evaluate the prediction of d’ scores and hit rates (of positive,
negative and neutral nonarousing words) from the extraversion dimension
of 5FPI scores for young and older participants, a linear regression analysis
was conducted. Only significant results are reported in detail in Table 4.17.
The results indicated that the variables were not linearly related. Namely,
extraversion dimension did not predict d’ scores of positive words
(E(1,58)=.02, p=91) for young participants. The sample simple correlation
coefficient was .02. Similarly, extraversion dimension did not predict d’
scores of negative words (F(1,58)=.05, p=.83), d° scores of neutral
nonarousing words (E(1,58)=.30, p=.59), hit rates of positive words
(E(1,58)=.44, p=.51), hit rates of negative words (E(1,58)=.31, p=.58), and hit
rates of neutral nonarousing words (E(1,58)=1.56, p=.22) for young
participants. The sample simple correlation coefficients were .03, .07, .09, .07,
and .16 respectively. For older adults, extraversion dimension did not predict
d” scores of positive words (F(1,51)=1.68, p=.08). The sample simple
correlation coefficient was .24. Similarly, extraversion dimension did not
predict d” scores of negative words (F(1,51)=2.56, p=.12). The sample simple
correlation coefficient was .22. On the other hand, extraversion dimension
predicted d’ scores of neutral nonarousing words (E(1,51)=4.37, p<.05), t(51)=
-2.09, p<.05 for older sample. The sample simple correlation coefficient was
.28. For older adults, extraversion dimension did not predict hit rates of
positive words (E(1,51)=.01, p=.92), hit rates of negative words (E(1,51)=.02,
p=-89), and hit rates of neutral nonarousing words (F(1,51)=.06, p=.80). The

sample simple correlation coefficients were .01, .02, and .04, respectively.
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Table 4.17. The significant results of linear regression analyses for
memory performance and extraversion dimension of the 5FPI in

young and older adults

In Older Adults | Unstandardized Coefficients | Standardized Coefficients
d” for neutral B Std. Error Beta
nonarousing
Constant .90 .06
Extraversion -13 .06 -28*

Note. * p<.05

4.3.2 Memory Performance and Agreeableness Dimension of 5FPI

In order to evaluate the prediction of d’ scores and hit rates (of positive,
negative and neutral nonarousing words) from the agreeableness dimension
of 5FPI scores for young and older participants, a linear regression analysis
was conducted. Only significant results are reported in detail in Table 4.18.
Based on the results, agreeableness dimension did not predict d” scores of
positive words (E(1,58)=.92, p=.34) for young participants. The sample
simple correlation coefficient was .13. On the other hand, agreeableness
dimension predicted d” scores of negative words (F(1,58)=4.33, p<.05), t(58)=
2.08, p<.05 and d’ scores of neutral nonarousing words (E(1,58)=5.99, p<.05),
t(58)= 2.45, p<.05 for young participants. The sample simple correlation
coefficients were .26 and .31 respectively. However, agreeableness dimension
did not predict hit rates of positive words (E(1,58)=.03, p=.87), hit rates of
negative words (F(1,58)=.47, p=.50) and hit rates of neutral nonarousing
words (E(1,58)=2.39, p=.13) for young participants. The sample simple
correlation coefficients were .02, .09 and .20 respectively. For older
participants, agreeableness dimension did not predict d” scores of positive

words (E(1,51)=.24, p=.63), d’ scores of negative words (E(1,51)=.03, p=.87), d’
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scores of neutral nonarousing words (E(1,51)=.57, p=.46), hit rates of positive
words (E(1,51)=.64, p=.43), hit rates of negative words (E(1,51)=.04, p=.85),
and hit rates of neutral nonarousing words (E(1,51)=2.17 p=.15). The sample

simple correlation coefficients were .07, .02, .11, .11, .03 and .20 respectively.

Table 4.18. The significant results of linear regression analyses for
memory performance and agreeableness dimension of the 5FPI in

young and older adults

In Young Unstandardized Coefficients | Standardized Coefficients
Adults
d’ for negative B Std. Error Beta
Constant 1.38 .07
Agreeableness 15 .07 26*
In Young Unstandardized Coefficients | Standardized Coefficients
Adults
d” for neutral B Std. Error Beta
nonarousing
Constant 1.36 10
Agreeableness .24 10 31*
Note. * p<.05

4.3.3 Memory Performance and Conscientiousness Dimension of 5FPI

In order to evaluate the prediction of d” scores and hit rates (of positive,
negative and neutral nonarousing words) from the conscientiousness
dimension of 5FPI scores for young and older participants, a linear
regression  analysis was conducted. For young  participants,
conscientiousness dimension did not predict d’ scores of positive words

(E(1,58)=.17, p=.68), d’ scores of negative words (F(1,58)=2.17, p=.15), d’
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scores of neutral nonarousing words (E(1,58)=.18, p=.67), hit rates of positive
words (E(1,58)=.03, p=.87), hit rates of negative words (E(1,58)=.40, p=.53),
and hit rates of neutral nonarousing words (E(1,58)=.45, p=.51). The sample
simple correlation coefficients were .05, .19, .06, .02, .08 and .09 respectively.
For older participants, conscientiousness dimension did not predict d” scores
of positive words (E(1,51)=.31, p=.58), d’ scores of negative words
(E(1,51)=.01, p=.94), d’ scores of neutral nonarousing words (E(1,51)=1.02,
p=-32), hit rates of positive words (E(1,51)=.01, p=.94), hit rates of negative
words (E(1,51)=.69, p=.41), and hit rates of neutral nonarousing words
(E(1,51)=.02 p=.90). The sample simple correlation coefficients were .08, .01,
.14, .01, .12 and .02, respectively. Since there are not any significant results,

the table is not drawn for this dimension.

4.3.4 Memory Performance and Neuroticism Dimension of 5FPI

In order to evaluate the prediction of d’ scores and hit rates (of positive,
negative and neutral nonarousing words) from the neuroticism dimension of
5FPI scores for young and older participants, a linear regression analysis was
conducted. Only significant results are reported in detail in Table 4.19. For
young participants, neuroticism dimension did not predict d’ scores of
positive words (E(1,58)=.10, p=.76), d’ scores of negative words (E(1,58)=2.25,
p=.14), d" scores of neutral nonarousing words (E(1,58)=.49, p=.49), hit rates
of positive words (E(1,58)=.03, p=.86), hit rates of negative words
(E(1,58)=.10, p=.75), and hit rates of neutral nonarousing words (E(1,58)=.38,
p=-54). The sample simple correlation coefficients were .04, .19, .09, .02, .04
and .08, respectively. For older participants, neuroticism dimension only
predicted d’ scores of neutral nonarousing words (E(1,51)=5.64, p<.05), t(51)=
2.37, p<.05. The sample simple correlation coefficient was .32. However,

neuroticism dimension did not predict d’ scores of positive words
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(E(1,51)=.05, p=.82), d’ scores of negative words (E(1,51)=1.33, p=.25), hit
rates of positive words (E(1,51)=.85, p=.36), hit rates of negative words
(E(1,51)=.11, p=.74), and hit rates of neutral nonarousing words (F(1,51)=.01,
p=-92). The sample simple correlation coefficients were .03, .16, .13, .05, and

.01, respectively.

Table 4.19. The significant results of linear regression analyses for
memory performance and neuroticism dimension of the 5FPI in

young and older adults

In Older Adults | Unstandardized Coefficients | Standardized Coefficients
d” for neutral B Std. Error Beta
nonarousing
Constant .90 .06
Agreeableness 15 .06 32%

Note. * p<.05

4.3.5 Memory Performance and Openness to Experience Dimension of 5FPI

In order to evaluate the prediction of d” scores and hit rates (of positive,
negative and neutral nonarousing words) from the openness to experience
dimension of 5FPI scores for young and older participants, a linear
regression analysis was conducted. Only significant results are reported in
detail in Table 4.20. For young participants, openness to experience
dimension predicted d” scores of positive words, F(1,58)=11.31, p=.001, t(58)=
3.36, p=.001, and d’ scores of neutral nonarousing words, F(1,58)=4.81, p<.05,
t(58)= 2.19, p<.05. The sample simple correlation coefficients were .40 and
.28, respectively. However, openness to experience dimension did not predict
d’ scores of negative words (E(1,58)=2.90, p=.09), hit rates of positive words
(E(1,58)=1.44, p=.24), hit rates of negative words (F(1,58)=.05, p=.82), and hit
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rates of neutral nonarousing words (E(1,58)=1.36, p=.25). The sample simple
correlation coefficients were .22, .16, .03, and .15, respectively. On the other
hand, for older participants, openness to experience dimension did not
predict d” scores of positive words (E(1,51)=.57, p=.46), d” scores of negative
words (E(1,51)=.01, p=.92), d’ scores of neutral nonarousing words
(E(1,51)=.6, p=.80), hit rates of positive words (E(1,51)=3.01, p=.09), hit rates
of negative words (F(1,51)=.12, p=.73), and hit rates of neutral nonarousing
words (E(1,51)=2.46, p=.12). The sample simple correlation coefficients were

11, .02, .04, .24, .05 and .21, respectively.

Table 4.20. The significant results of linear regression analyses for
memory performance and openness to experience dimension of

the 5FPI in young and older adults

In Young Unstandardized Coefficients | Standardized Coefficients
Adults

d’ for positive B Std. Error Beta

Constant 1.67 .08

Agreeableness 27 .08 40 **

In Young Unstandardized Coefficients | Standardized Coefficients
Adults

d” for neutral B Std. Error Beta
nonarousing

Constant 1.36 10

Agreeableness 22 10 28*

Note. * p<.05, ** p<.001.
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CHAPTER 5

DISCUSSION

In the current study, the effect of arousal and valence axes of emotion on
incidentally encoded recognition memory were examined for emotional
words selected from TUDADEN (2011). Participants formed two different
broad groups, young and older adults. The study was designed to reveal
recognition memory differences for emotional words and to determine the
variables that may possibly affect the system. For this purpose, memory was
assessed with a surprise old/new recognition task and the participants’
scores were calculated from hit and false alarm responses. In addition to hit
and false alarm responses, d-prime scores were treated as dependent
variable. Since these three dependent variables are not independent of each
other [d-prime = z (Hit rates) - z (False alarm rates)] congruent results between

outcomes of the three dependent variables are to be expected.

Since the old/new recognition task was intended to be encoded incidentally,
the participants were required to decide how many vowels each word
contained within 2 seconds during the study session. The participants who
were primed with old, emotional words and neutral words were required to
discriminate the new, emotional words and neutral words from old ones in a
surprise, explicit recognition task. All participants indicated which word had
been on the study list and this measurement was treated as dependent
variable.
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Before entering the data into ANOVA analyses, one important criterion for
exclusion was to detect the extreme “yes” or ‘no’ responses of the participants.
It was calculated by subtracting the proportion of ‘the total no response’

from the proportion of “the total yes response’ for each participant.

The curves which plot hits (sensitivity) against false alarms (1-specificity)
were drawn for all participants. Sensitivity is the likelihood of identifying a
studied item as studied when it is really present to the participants; on the
other hand, specificity is the proportion of identifying an unstudied item as
unstudied when it is really absent. For memory tests, there is usually a trade-
off between these measures. This trade-off can be represented graphically as
a receiver operating characteristic (ROC) curve. ROC curves are (see Figure
41 and 4.2 at Results section) constructed for the young and older
participants to determine the data which would excluded from the data set.
Data which were close to the chance level in terms of memory performance

were not included.

Furthermore, mood states (positive and negative affects) and personality
characteristics (openness to experience, agreeableness, conscientiousness,
extraversion and neuroticism) were considered. We investigated how well
these temporary (current mood state assessed by PANAS) and permanent
dimensions (relatively, stable personality characteristics assessed by 5FPI)

predict memory performances of the participants.

In this section, the results obtained from the experiments were discussed in
the light of relevant literature. The findings related to word categories or age
are discussed in terms of d-prime scores, hit rates and false alarm rates
reported as parts of recognition memory performances. Since d-prime score
is described as the accuracy of discrimination the old words from new
words, it is also called ‘recognition accuracy’. In the current study, it is
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calculated by using hit rates and false alarm rates based on signal detection
theory (Yonelinas, 1994). Recognition accuracy, calculated as d” scores may
decrease because of these two processes: (1) decline in hit rate; (2) increase in
false alarm rates. Hit and false alarm rates are converted to z-scores
separately and d’ scores are calculated by subtracting z-scores of the false
alarms from z-scores of the hit rates. For instance, a d’ score can be found
lower just because of lower hit rates although participant does not have any
false alarm. Or a low d” score may due to high hit rates as well as high false
alarms. Hence, it should not be established that hit rate is not more

important than false alarm rate or, vice versa.

5.1 Aging Effect on Recognition Memory of Incidentally Encoded Words

As it can be remembered from ‘results’ section, the findings revealed that
discrimination the old words from new words were significantly different
across ages. In this respect, young participants were more accurate in
discriminating the old words from new ones as compared to older
participants. This expected finding was consistent with the literature
indicating that recognition memory performance declined with aging,
replicating the classic effect (Denburg, Tranel and Bechara, 2005; Dennis,
Kim and Cabeza, 2007; Grady, 2000; Gutchess et al., 2005; Makris et al., 2007;
Picq, 2007; Thapar and Rouder, 2009; van der Veen et. al., 2006). Moreover,
the finding stated that age-related memory decrements reflect inefficiencies
of incidental encoding. Hence, as hypothesized (H1), recognition memory
performance for emotionally charged words under incidental encoding

declined with aging.
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Age main effect was also found on hit rates. More specifically, it was
postulated that older adults are impaired in their ability to unconsciously
encode the emotional words and then consciously recollect them. Since age-
related losses are substantial in recognition memory tasks (Grady, 2000), the
reduction in hit rates with aging was an expected result. The analysis on false
alarm rates stated that older participants produced significantly more false
alarm rates than young participants. Normal aging is associated with an
increased tendency to make false recognition (Norman and Schacter, 1997).
Due to the increment in false alarm rates and additionally the decrement in
hit rates with aging, overall recognition accuracy declined. To sum up, age

effect was observed for emotional words in the current study.

5.2 Valence Effect on Recognition Memory of Incidentally Encoded Words

There was a marginally significant valence main effect as indicated by d’
scores that positive words were recognized more accurately than both
negative and neutral nonarousing words. On the other hand, negative words
could not be discriminated better than neutral words. Hence, emotional
effect, in terms of valence axis of it, was only observed for positive words.
Based on the recent literature, it had been hypothesized (H2) that positive
and negative words were recognized more accurately than neutral

nonarousing so our hypothesis was partially verified.

Secondly, when the hit rates were treated as dependent variable, it was
found that positive words were better recognized than both negative and
neutral words; while negative words could not be better recognized than
neutral words. Based on the studies carried out, emotional words are better
recognized than their neutral equivalents (Kensinger and Corkin, 2004; LaBar
and Phelps, 1998). More specifically, the emotional enhancement is greater
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for negative stimuli than positive ones (Kensinger, Garoff-Eaton and
Schacter, 2007; Mickley and Kensinger, 2008). The findings of the current
study were contradictory with the previously reported ‘negativity bias’
indicating from an evolutionary perspective that negative information is
more attended since it is more important not to miss negative than to miss
positive information (Grossmann et al. 2005). In the present study, negative
words encoded incidentally did not need to capture attention more than
positive words. On the other hand, Fredrickson and Branigan (2005) stated
that positive information has a possible advantage that it is naturally more
salient than negative and neutral word so people show an automatic
preference toward positive words. Hence, there is attention bias that is
automatically driven toward positive words. Since the participants in the
present study were not aware that the task they were doing was a memory
task, indeed; automatic processing of the cognitive system was on duty.
While encoding the words in the study session, participants did this
unconsciously, metaphorically. That is, they did not have the conscious
control to avoid from or approach to any type of word. Encoding is only one
of three stages (encoding-storage and retrieval) of memory. In the present
study, encoding was characterized by unawareness and automaticity due to
the incidental encoding during the study session of the recognition memory

task.
Lastly, the finding of false alarm rates showed that there was no valence

main effect indicating that accepting the new words as old words was not

influenced by emotional valence dimension of the words.
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5.3 Arousal Effect on Recognition Memory of Incidentally Encoded Words

The results revealed that discrimination of the old words from new words
were affected from the differences in arousal dimension of emotion.
Particularly, medium arousing words were better discriminated rather than
highly arousing ones. However, this significant main effect of arousal was
not observed on hit rates. It is well-known that high arousing words boost
memory since the process is automatic; on the contrary, medium arousing
words need elaborative encoding strategies in the study session of
experiment to be recognized in the test session (Kensinger and Corkin, 2004).
In the present study, both high and medium arousing words were encoded
without conscious attention. Thus, based on the recent literature, it had been
hypothesized (H3) that participants would recognize high arousing words
better than medium arousing words. Notwithstanding, this expected result
in d’ scores could not be obtained. Furthermore, the analysis on false alarm
rates noted that there was no arousal main effect declaring that accepting the
new words as old words was not influenced by emotional arousal dimension

of the words.

As it was stated in the ‘results section’, the analyses on d-prime scores, hit and
false alarm rates did not reveal a significant age x arousal 2-way interaction.
In other words, d-prime scores, hit and false alarm rates of both age groups
were not influenced by arousal levels (i.e. highly arousing and medium
arousing). Furthermore, the analyses on d-prime scores and hit rates did not
reveal a significant valence x arousal interaction. Namely, d-prime scores
and hit rates of valence groups (i.e. positive, negative and neutral) were not
influenced by arousal levels (i.e. highly arousing and medium arousing). On
the contrary, according to our hypothesis (H3), we expected that highly
arousing words would have been recognized more accurately than medium

arousing. However, this hypothesis was not verified.

135



There are two possible explanations why the arousal effect we had
hypothesized was not observed.

1. Incidental encoding is impartial to arousal manipulation in the verbal
domain. However, further analysis revealed that highly arousing
positive and negative words were less discriminated than medium
arousing positive and negative words. The factor that could be
responsible for this finding is that ‘highly’ arousing words could
constrain attention resources and this could lead to decrement in
memory performance. When the arousal level of stimuli is high,
attentional resources, which requires deliberate and conscious
processing cannot be used doing tasks. In other words, participants
can not apply to their attentional resources when they encounter
highly arousing stimuli.

2. There are experimental confounds in manipulating the arousal level of
words. Although the arousal level means of the selected highly and
medium arousing words were significantly different, this difference
could not be enough to reveal different d-prime scores, hit and false
alarm rates at both age groups. The words categorized as ‘highly
arousing” and ‘medium arousing’ might both be perceived as exciting
and agitating. Since the words that can be categorized as ‘low
arousing’ are limited at the database (that is, TUDADEN, 2011), in the
current study, there could not be any category consisting of ‘low
arousing’ words. Alternatively, as opposed to pictures, words may not
trigger high arousal. The highly and medium arousing words might
both be perceived as non-arousing. When TUDADEN was
constructed, although subjects were able to classify these words as
highly and medium arousing words, this did not mean that they also

experienced high or medium arousal.
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5.4 Positivity Bias and Negativity Bias in Older and Young Participants
Respectively

As it was noted in the ‘results section’, the analysis on d-prime scores, hit rates
and false alarm rates revealed a significant age x valence 2-way interaction
effect. In order to examine the basis of the interaction effect, a series of
pairwise t-tests were conducted. When paired samples t-tests were
performed for the different age groups, it was found that young participants
recognized positive words more accurately than negative and neutral words.
There was no significant difference between the recognition accuracies of
negative and neutral words. On the contrary, according to our hypothesis
(H4), we expected that young participants recognized negative words better
than positive words. This finding was inconsistent with the literature
indicating that negative items are vividly remembered due to the increment
in sensory processing operated by temporo-occipital regions (Mickley and
Kensinger, 2008). There are also other related studies indicating that younger
adults are more likely to recognize negative items (Kennedy, Mather and
Carstensen, 2004; Mikels et al., 2005; Tapar and Rouder, 2009). Hence, based
on the studies carried out on Western samples, ‘negativity bias” was widely
observed in young samples but was not observed in the present study.
Before the participants are included in the study, they were screened
rigorously.! For instance, young participants were administered the Beck
Depression Inventory and the participants who got 17 or higher scores were
excluded. Furthermore, Positive and Negative Affect Schedule was another
scale used in order to evaluate the current mood before the experiment.
According to the scores, the young participants were more likely to exhibit

‘positive affect’ because their positive affect scores were higher than negative

1 In the memory literature, participants have been commonly selected from a population
with no history of a neuropsychological or psychiatric disorder, and also with no taking
medication affecting cognitive system. On the other hand, to the best of our knowledge, no
study examined participants administering such a rigorous screening.
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affect. All these factors could have resulted in recruiting a young sample

consisted of individuals who had a “positive” tendency.

On another front, according to our hypothesis for the aging population (H5),
we expected that the older participants would have recognized positive
words more accurately than both negative ad neutral words. When paired
samples t-tests were performed on d-prime scores for older participants,
there was no significant difference between the recognition accuracies of
positive, negative and neutral words. This finding was inconsistent with the
studies concluding that ‘positivity bias” was so widely observed in older
samples. At this point, evaluating these d-prime scores results considering

the hit and false alarm rates separately would be reasonable.

The analysis on hit rates revealed that older participants responded correctly
to studied positive words better than studied negative ones. In this sense,
‘positivity bias” was noted in older sample. Conversely, older participants
produced significantly more false alarm rates for positive words as
compared to negative and neutral ones. Since d-prime scores are calculated
by converting hit and false alarm rates to z-scores and then subtracting the
false alarms from the hits, though hit rates for positive words were higher
than negative ones at older sample, overall recognition accuracy decreased
due to the higher rate of false alarm for positive words. In this respect, both
findings related to the hit and false alarm rates at older sample were
consistent with the literature. There is a general consensus among aging
studies that older adults are more likely to remember positive information
than negative information (Carstensen and Mikels, 2005; Kennedy, Mather
and Carstensen, 2004; Kensinger and Leclerc, 2009; Leigland, Schulz and
Janowsky, 2004; Mather and Knight, 2005). This bias is addressed to their
‘emotional regulation’ strategies. In connection with the underlying process
that leads to positivity effect, older adults have deliberate control upon their

138



emotions. They are more likely to approach to positive information; while
avoiding from negative information (Williams et al.,, 2006). This was
supported in the current study that older participants recognized positive
words significantly better than negative words. On the other hand, older
participants got the highest false alarm rates for positive words. It was
observed because ‘positivity bias’ also showed its strength on false alarm
rates. Hence, ignoring the negative words resulted in approaching the
positive words too liberally. Older subjects seem to “expect” more positive
words or are more susceptible to thinking they had encountered a positive
while they actually had not. “Liberal criterion” analysis also emphasized the
same pattern that older participants showed a more liberal tendency than
young participants towards positive words as it is discussed in detail at

subtitle 5.6.

As it was noted at the very beginning of this subtitle, there was a significant
age x valence interaction on hit rates. According to the detailed analysis of
post-hoc on hit rates, young participants, rather than older ones, got the
highest score for negative and neutral words. The mean difference for
negative words between young and older participants’ hit rates was so
remarkable that this finding demonstrated that older adults are able to
dissipate negative information and affect more effectively than young adults

are (Carstensen et al., 2000; Marter and Carstensen, 2003).

Afterwards, recognition memory performances of participants were
compared for positive, negative, and neutral words. It was found that young
participants got the highest hit rate for both positive and negative words as
compared to neutral words. However, older participants got the highest hit
rate for only positive words as compared to negative and neutral words.
According to ‘socioemotional selectivity theory’, older adults are highly
motivated to seek meaningful and positive emotional experiences on a daily
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basis (Carstensen, Isaacowitz, and Charles, 1999). Hence, as compatible with
the literature, age-related ‘positivity effect’ was observed for older adults in
the current study. Moreover, getting higher hit rates for positive words
rather than neutral words indicated that older adults, like young adults, are
more likely to detect and attend emotional information than they are to

detect and attend non-emotional information (Leclerc and Kensinger, 2008).

On the other hand, young adults did not show any specific valence effect on
emotion. Both positive and negative words” hit rates were almost same;
while these emotional words were better recognized than their neutral
equivalents. ‘Negativity bias’ asserts that negative stimuli have a greater
impact on cognition. The phenomenon of negativity bias has been replicated
in some studies (Carstensen and Mikels, 2005; Fung et al., 2008; Kennedy,
Mather and Carstensen, 2004, Mather and Carstensen, 2005; Mikels et al.,
2005; Tapar and Rouder, 2009). In all these studies, it was mentioned that
negative stimuli are often more adaptively informative, so negativity bias are
explained from an evolutionary perspective. On the contrary, in the present
study, verbal materials (i.e. words) were used rather than visual materials as
stimuli. From this point of view, it seems that verbal materials could not
trigger any mentalizing, simulation of dangerous situation and could not be
adaptively informative and so could not induce in memory enhancement.
Although "negativity bias” was not fully observed in terms of hit rates in the
study, this could not be evaluated as a support for ‘anti-negativity’,
considering the finding that the young participants displayed a liberal

response bias toward negative words (see subtitle 5.6).

The analysis of age and valence interaction on false alarm rates showed that
older participants had more false alarms than young adults for only positive
words. This finding stated that older participants had poorer performance
when discriminating new positive words. Higher false alarm rates for
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positive items showed that older participants were biased so positively that
they were more likely to indicate that the positive words were present. This
same finding was replicated by Fernandes, Ross, Wiegand and Schryer
(2008) in which they used three types of material (autobiographical
memories, pictures and words) in order to examine the effect of valence
component of emotion on memory performance. The results of false alarm
rates for words stated that older adults had greater false alarm rates for
positive words than negative and neutral words. It can be concluded that the
older participants preferentially recognized positive words in the present
study. On the other hand, the most interesting result was found when the
words were negative. Older and young participants had the almost same
rates of false alarm on negative words. While older participants got the
lowest score of false alarm rate on negative words, young participants got
the highest score of false alarm rate on negative words. This same finding
was replicated by Dougal and Rotello’s (2007) research conducted with
undergraduate students. In this study, the proportion of ‘old” judgments was
higher for ‘new’ negative words than for ‘new’ positive and ‘new’ neutral

words.

5.5 Age, Valence and Arousal Interaction Supporting Carstensen’s

Socioemotional Selectivity Theory

In order to compare memory performances, means and standard deviations

of d-prime scores, hit and false alarm rates for both young and older

participants (in Table 5.1.) are summarized below.
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Table 5.1. Means and Standard Deviations of Hit and False Alarm Rates and
d’ Scores as a Function of Emotional Valence Type (Positive,
Negative and Neutral) and Emotional Arousal (Highly and
Medium Arousing) in Young and Older Adults

YOUNG Hit Rates False Alarm Rates Sensitivity, d’
Medium Arousing
Group
Positive 74 (.14) 16 (.11) 1.84 (.66)
Negative .65 (.18) 19 (113) 1.42 (.61)
Neutral .65 (.20) 12 (.10) 1.72 (.82)
Nonarousing
Highly
Arousing
Group
Positive .61 (.22) 15 (.12) 1.51 (.65)
Negative .67 (17) 23 (.14) 1.34 (.51)
Neutral .58 (17) .25 (.17) 1.02 (.58)
Nonarousing
OLDER
Medium Arousing
Group
Positive .62 (.17) .32 (.20) .90 (.75)
Negative .55 (.23) 19 (115) 1.13 (.67)
Neutral 53 (.17) .23 (.15) .94 (50)
Nonarousing
Highly
Arousing
Group
Positive .59 (.19) .28 (.19) .95 (.75)
Negative 44 (.21) .24 (18) .70 (.53)
Neutral .54 (.18) .26 (.16) .87 (43)
Nonarousing

Note. Values in parentheses represent standard deviation.
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As it was stated in the ‘results section’, the analysis on d-prime scores
revealed a significant age x valence x arousal 3-way interaction effect. The
highest recognition accuracy of young sample was obtained from positive
medium arousing words; while the highest recognition accuracy of older
sample was obtained from negative medium arousing words. This result
concluded that, emotional words which carried either approach or avoidance
information resulted in better memory performance, but differently at age

groups.

When paired samples t-tests were performed for only young participants, it
was found significantly that the recognition accuracy of positive medium
arousing words was better than negative medium arousing words for the
young participants. As summarized in Table 5.1 above, regardless of polarity
(high or medium in terms of arousal), young participants had a tendency to
approach to positive words. In this respect, it was again repeated that young

sample had ‘positivity bias” in the present study.

When paired samples t-tests were performed for only older participants, it
was found significantly that the recognition accuracy of negative medium
arousing words was significantly better than negative highly arousing words
for the older participants. Strictly speaking, while they approached to
negative medium arousing words, they avoided from negative highly
arousing words. The other group differences were not found significant. This
result asserted that when verbal material list were consisted of medium
arousing word, older sample had a tendency to approach to the negative
words in terms of valence. However, it should also be emphasized that
negative medium arousing were not discriminated better than positive
medium arousing or neutral words. Thus, this finding should not be
interpreted as ‘negativity bias” for older sample. Hit rates scores for age x
valence interaction effect also supported this result.
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The analysis on hit rates also revealed a significant age x valence x arousal 3-
way interaction effect. The highest hit rates of young sample was obtained
from positive medium arousing words; and the highest hit rates of older
sample was also obtained from positive medium arousing words. At both
age groups, not highly arousing but medium arousing positive words were

better recognized than negative and neutral words.

When paired samples t-tests were performed for only young participants, it
was found significantly that the hit rates of positive medium arousing words
was higher than negative and neutral medium arousing words for the young
participants. Moreover, the hit rates of negative highly arousing words were
significantly better than neutral words used in the highly arousing group.
However, the hit rates of negative and positive highly arousing words did
not significantly differ from each other. These findings suggested that when
the words were highly arousing, the young participants recognized positive
and negative words equally; on the other hand, when the words were
medium arousing, the young participants recognized positive words better
than negative ones. Thus, ‘positivity bias’ was observed at valence axis, not
the arousal axis of emotion. The other group differences were not found

significant.

When paired samples t-tests were performed for only older participants, it
was found significantly that the hit rates of positive medium arousing words
was higher than neutral words used in the medium arousing group at the
older participants. When the words were highly arousing, the hit rates of
positive words were also significantly higher than the hit rates of negative
words. Thus, regardless of polarity in terms of arousal axis, the older adults
had a tendency to approach to the positive words. This finding should be
interpreted as ‘positivity bias” for older sample. Moreover, when the words
were highly arousing, the hit rates of neutral words used in the highly
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arousing group were also significantly higher than the hit rates of negative
words. This result indicated that the older participants’ cognitive system
seek calm information (that is, either neutral or positive) rather than negative

information. The other group differences were not found significant.

Finally, age x emotionality (emotional vs. nonemotional) x arousal 3-way
interaction effect on recognition memory was only reliably noted for d’
scores, not for hit and false alarm rates. It reflected that in the highly
arousing group, young participants discriminated emotional words better
than nonemotional ones. However, this emotionality difference could not be
detected in the medium arousing group in young participants. On the other
hand, at older group, the comparisons regarding emotionality and arousal

groups were not found significant.

When non-emotional words are considered, interestingly, the recognition
accuracy of neutral words in the medium arousing word list was
significantly better than neutral words used in the highly arousing word list
for the young participants. This needs further investigation. Due to the non-
emotional nature of these words, their recognition rate should not have
differed across experiments. However, it is possible that the neutral words
do not adhere to the same category when inserted among highly arousing
words versus medium arousing words. Neutral non-arousing words have
the following nature: they are neutral across both valence and arousal axes.
In the highly arousing word list, the emotional words consist of positive or
negative valence and positive arousal. Hence emotional words differ in both
valence and arousal dimensions compared to neutral words. On the other
hand, in the medium arousing word list, the emotional words consist of
positive or negative valence, and neutral arousal. Hence emotional words
differ only across valence dimension compared to neutral words. We may
speculate that there is an interference effect of arousal on attention in the
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highly arousing word list, causing neutral words to be treated less. Again
speculatively, in the medium arousing word list, there is no such interference
due to normalized arousal values; hence all words receive similar attention.
This may explain why neutral words on the medium arousing word list are

recognized better than those on the highly arousing word list.

5.6 Liberal Bias in Young and Older Adults

Regardless of the recognition memory accuracy (discriminability), the
participants can exhibit a liberal response bias. Liberal bias is observed by
increasing hit and false alarm rates. It is the tendency to respond in a
predominantly liberal way, responding ‘yes” most of the time. Based on the
findings, valence main effect was significant in liberal bias. More specifically,
when all participants” responses were combined, positive words produced a
more liberal response bias than negative words and neutral words, but there
was not a reliable difference in bias between negative and neutral words.
This is consistent with the study of Grider and Malmberg (2008) in which
they preferred incidental learning in order to examine the memory
enhancement and bias for emotional and nonemotional words. In the
research, when the participants were instructed to simply read the words
silently in an incidental study session, it was found that bias was more liberal
for positive words than for negative and neutral words (Grider and
Malmberg, 2008). On the other hand, arousal did not reliably affect old
response bias. Grider and Malmberg (2008) also did not observe a significant
difference in liberal bias between highly and low arousal words in the
Experiment 2 they conducted in the same research. In this way, recent
findings also provide support for the notion that, valence and arousal are
two distinct components of emotion that these components are affected by
response bias differently (Grider and Malmberg, 2008).
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On the other hand, in our study, as hypothesized (H6), the young and older
participants differed in terms of liberal bias with respect to valence
categories: The analysis revealed a significant age x valence 2-way
interaction effect. Based on the further analysis on bias scores, the older
participants had significantly more liberal response bias for positive words
compared to negative and neutral words. The older participants also had
significantly more liberal response bias for neutral words when compared to
negative words. These findings are consistent with a liberal shift in response
bias for especially positive information in older adults. On the other hand,
just reverse bias was exhibited at the young participants. They had
significantly more liberal response bias for negative words compared to both
positive and neutral words, but there was not a reliable difference in bias for
positive and neutral words. Hence, post hoc analysis indicated that
increasing age was associated with more liberal bias in older for positive
words, but not in the young participants. Conversely the young participants
adopted a more liberal bias for negative words. This same finding was
published by Thapar and Rouder (2009). In their study, recognition memory
was tested by an unspecified memory task, which is intentional learning.
Thapar and Rouder (2009) concluded that valence component of emotion
influenced the young and older participants’ memory performance by
influencing response bias, with older participants displaying a more liberal
bias for positive words and young participants displaying a more liberal bias
for negative words. Consistent with this finding, Dougal and Rotello (2007)
also found that negative words resulted in more liberal response bias in
young adults, but in this study this was concluded under 'intentional'

encoding.

Moreover, it was observed that when the criterion values of all words were

combined, we did not observe a significant difference in terms of bias in

young and older participants. This finding stated that the age groups did not
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display a general liberal bias towards all words. Instead, the older
participants displayed significantly more liberal response bias for positive
words specifically and the young participants displayed significantly more

liberal response bias for only negative words.

Furthermore, the analysis revealed a significant arousal x valence 2-way
interaction effect. Based on the further analysis on bias scores, the
participants responded more liberally for medium arousing positive words
compared to medium arousing negative words and neutral words. On the
other hand, there was not a reliable difference in bias between highly
arousing negative and positive words. That is, the words with high in terms
of arousal did not affect bias. This brings back the discussion regarding the
possible interference effect due to attention in the highly arousing word list.
It is speculative, but we may interpret this result as follows. Subjects respond
more naturally to the medium arousing word list, exhibiting any preferential
biases at the absence of other demanding factors such as arousal. On the
contrary for the highly arousing word list, attentional resources are captured

creating an interference effect for the natural biases of the subjects.

5.7 An Integrative Interpretation: Memory Accuracy with or without

Liberal Bias

Memory accuracy (obtained from d’ scores based on signal detection theory)
and liberal bias (obtained from criterion scores based on signal detection
theory) may be evaluated in an integrative manner. In terms of valence main
effect and then age x valence 2-way interaction effect, assessments are made

in the following.
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First, the valence main effect results were found significant. Although it was
found marginally significant that positively valenced words were
discriminated better than neutral and negative words, there was also a
greater tendency to respond old to positive words as ‘old” than to both
negative and neutral words (hit rates of positive words were high). On the
other hand, false alarm scores for positive did not significantly differ from

false alarm scores for negative and neutral words.

Second, age x valence 2-way interaction effect results indicated that
recognition accuracy (d’ scores) was greater for positive words than for
negative and neutral words at young group. It was observed due to the
higher hit rates for positive words and lower false alarm rates for positive
words. Moreover, young participants did not display liberal bias for positive
words, but for negative words. Hence, their recognition accuracy for positive
words was not contaminated by liberal response bias. On the other hand,
although hit rates for negative words were higher, false alarm rates for
negative words were also higher in young participants. These results lead to
liberal bias for negative bias. Accordingly, a decrement in recognition

accuracy (d”) for negative words was observed.

The older participants had both higher hit rates and higher false alarm rates
for positive words and also more liberal bias for positive words. The results
revealed that the emotional enhancement effect in older age group was due
to a more liberal response bias for emotional words, especially for positive
words. In sum, in the older group, recognizing emotional words is based on

response bias, not memory accuracy.

On the whole, it is more informative to interpret the recognition memory
scores (d’ scores, hit and false alarms rates) with taking into account the
response bias. There is a noteworthy body of literature which confirms that
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what differs across the age groups is the nature of liberal bias (Dougal and
Rotello, 2007; Kapucu, Rotello, Ready and Seidl, 2008; Thapar and Rouder,
2009). On the other hand, it is important to note that these studies have been
conducted under intentional encoding. In the present study, under incidental
encoding, both young and older adults under incidental encoding are more
willing to recognize emotional words over nonemotional ones; however they
differed in their bias toward positive and negative words. While young
adults had a liberal bias for negative words, older adults had a liberal bias
for positive words. This sort of reverse bias also provided support for the
notion stated in Carstensen’s socioemotional selectivity theory that older
adults seek information to promote emotional well-being (Carstensen,
Isaacowitz and Charles, 1999; Carstensen and Mikels, 2005). More
importantly, although young adults had liberal bias for negative words, they
exhibited recognition memory accuracy for positive words. We can say that

young adults selectively performed better at recognizing positive words.

5.8 Reaction Time

The findings of age, valence and arousal interaction effect on reaction time
are discussed for both old and new words. At the time of encoding in the
study, the participants were presented the words for a fixed time-period of 1
second and we did not record reaction times of them at the study session. On
the other hand, reaction times were recorded at the test session. Additionally,
the participants were not explicitly instructed to react “as quickly as they
could”, but they were warned to respond quickly when they got slower. As it
was stated in the ‘results section’, the reaction times differed with respect to
age for both old and new words. Reaction times were higher in older adults
compared to younger adults, which is in accordance with a general finding

in the cognitive aging literature that response speed declines with age
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(Baltes, 1993; Salthouse, 1996, Van der Veen, 2006) so as expected, the older
participants responded slower than the young participants, consistent with

the studies of life-span development.

Valence differences of stimuli showed no main effect on reaction time for
both old and new words. Although reaction times were found lower as
compared to these studies, this same finding was replicated by Thomas and
Hasher, 2006; Leclerc and Kensinger (2008) declaring no differences in older
adults.

5.9 Current Mood State and Memory Performance

Current mood state is the variable which is not controlled experimentally but
it is a factor for which possible influence was evaluated. All participants’
mood states were assessed by using PANAS before the experiments started.
Since the participants were not induced any positive or negative mood,
PANAS scores obtained from the positive and negative affects were
calculated for each young and older participants in order to determine their
mood tendency (either positive or negative). For both young and older
adults, positive affect scores were higher than negative affect scores. This
finding stated that the participants generally tend to be in positive mood.
Hence, the present study lacked participants who were in negative mood.
According to our hypothesis (H7), we expected that while positive mood
state would predict memory performance of positively valenced words;
negative mood state would predict memory performance of negatively
valenced words. However, analysis did not yield any significant differences
of mood state on positive-negative valenced memory performance.
Unfortunately, ‘negative affect’ dimension of the schedule did not show

enough variation among both young and older participants so this might be
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the reason why no effect of mood on memory performances for emotional
words was observed. In further studies, the effect of mood could be

investigated by controlling it in an experimental set-up.

Furthermore, PA and NA scores of the entire set of participants in both age
groups were evaluated in order to detect the difference in current mood
state. The finding was that young participants experienced greater negative
affect than older participants. It is consistent with the notion that self-
reported negative affect is lower in older adults than in young adults
(Lawton, Kleban, Rajagopal and Dean, 1992). This result also concludes that
older adults report lower frequencies of negative emotions in daily life. On
the other hand, positive affect was not rated higher for older than young

adults.

5.10 Personality Characteristics and Memory Performance

The theories of personality state that people are inherently disposed to some
tendency; they possess enduring attributes that guide their thinking and
behavior across different situations (Kantner and Lindsay, 2012). In this
sense, considering individual differences in emotional word processing is
essential and evaluating possible influence of personality traits on cognitive
processing of emotional and nonemotional words is a secondary target of the
present study. In terms of recognition memory performance, substantial
individual differences might underlie group differences. Memory as a
cognitive performance is not expected to be fully independent of personality
traits. Personality traits as underlying process are expected to show a
particular pattern of associated recognition memory performance.
Terracciano, McCrae, Hagemann and Costa (2003) argued that different

people experience and report affect differently so individual difference
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variables influence affective differentiation. Emotion processing of cognitive
system may represent a domain of human behavior moderated by
personality (Canli et. al, 2001). Hence, the possibility that recognition
memory performance is a function of personality traits was investigated in
the present study. For this purpose, the Big Five consisting of very broad
components manifested across many types of response classes, such as
behavior, emotion and cognition (John and Gross, 2007; Pytlik Zillig,

Hemenover and Dienstbier, 2002) is utilized.

As it was reported in the ‘results section’, the young and older participants
were grouped separately so as to examine how well personality dimensions
of the Big Five (extraversion, agreeableness, conscientiousness, neuroticism
and openness to experience) predict d’ scores (recognition accuracy), and hit
rates. In this section, the results will be discussed separately on the
personality dimensions. According to our hypotheses (H8), we expected that
the participants” higher scores in extraversion and openness to experience
would have predicted better memory performances for positive words, and
the participants’ higher scores in neuroticism would have predicted better
memory performances for negative words. These hypotheses were not fully
verified except that the young participants’ higher scores in openness to

experience predicted better d’ scores for positive words, .

For extraversion, the results were not significant considering recognition
accuracy and hit rates at young sample. At older sample, however, there was
a significant difference in terms of recognition accuracy for neutral words.
Older participants’ lower scores in extraversion predicted better d-prime
scores for neutral words. It was stated previously that individuals who gets
lower score are described as reserved, submissive, passive, quiet, and
emotionally bland (Somer, Korkmaz and Tatar, 2004). Since extraversion was
correlated positively with the processing of pleasant information, this kind of
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result was unexpected. In an fMRI study in which personality influences in
brain reactivity to emotional stimuli was examined (Canl1 et. al., 2001), it was
noted that while extraversion was correlated with brain reactivity to positive
stimuli in amygdala, caudate and putamen. These results indicated that
individual differences in brain reactivity to emotional stimuli were
associated with specific personality traits (Canli et. al., 2001). In the study, it
was concluded that a highly extraverted person’s brain might be more biased
to respond to positive stimuli rather than negative ones (Canl et. al., 2001).
Furthermore, there are several studies that found a positive correlation
between extraversion scores and memory performance (Arbuckle et al., 1992;
Hultsch et al., 1999 and Meier et al., 2002). On the other hand, in our study,
there was no significant result for hit rates of positive words. In addition,
memory performance (d’, hit and false alarm rates) could not be predicted by

extraversion, neither for young nor for older participants.

For agreeableness, the results were significant considering recognition
accuracy only at the young population sample. However, their higher scores
in agreeableness predicted better d-prime scores for both negative and
neutral words, but not for positive words. Agreeable people are the ones
who are acceptant, helpful and compassionate so it seems that they were
more prone to discriminate old words from new ones in experiments.
However, the lack of the agreeableness effect for positive words needs

further investigation.

Conscientiousness is characterized by competence, organized, hardworking,
punctual, self-disciplined and ambitiousness (Costa and McCrae, 1992).
People high in conscientiousness have a tendency to use problem-focused
coping strategies in their lives. These strategies include planning, and
especially positive reappraisal (Watson and Hubbard, 1996). For

conscientiousness, the results were not significant considering recognition
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accuracy and hit rates at both young and older population samples. From
this perspective, it seems that this trait is not the dimension that memory
performance is associated with. Considering conscientiousness is related to
problem-focused strategies, the incidental encoding session, which consisted
of automatic unconscious information processing, seems to be uncorrelated

with this aspect of personality.

For neuroticism, the results were not significant considering recognition
accuracy and hit rates at young sample. On the contrary, the results were
significant considering recognition accuracy for neutral words at older
sample. Namely, the older participants’ higher scores in neuroticism
predicted better d-prime scores for neutral words. However, it was
hypothesized (HS8) that the participants’ higher scores in neuroticism
predicted better d-prime scores for especially negative words. It is well-
known that neuroticism is related to a memory bias for negative material.
However, the finding is not consistent with the literature. One factor, which
could be responsible for this result, is current mood state. In the study of
Bradley, Mogg, Galbraith and Perrett (1993), the participants with high and
low levels of neuroticism were induced either neutral or depressed mood.
The researchers examined the recall of negative and positive words in these
groups. They found an interaction effect between mood and trait on memory
performance. Interestingly, the participants who were high in neuroticism
and in neutral mood had poorer recall of negative words as compared to the
participants high in neuroticism but in depressed mood. In the current study,
PANAS scores declared that positive affect scores of older participants were
higher than their negative affect scores. Thus, older participants were not in a
negative mood during experiments. In addition, GDI was especially used to
eliminate participants who had a tendency to depression. From this
perspective, it is plausible not to observe memory bias for negative words at
older adults.
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For openness to experience, the results were significant considering
recognition accuracy for positive and neutral words at young sample. On the
contrary, at older sample, the results were not significant considering
recognition accuracy and hit rates. Young participants’ higher scores in
openness to experience predicted better d-prime scores for both positive and
neutral words, but not for negative words. This finding is just as
hypothesized (HS8). Of the traits featured by the Big Five, openness to
experience is the one that is most associated with having a rich inner mental
life (Rasmussen and Berntsen, 2010). As it is well-established, people high in
openness to experience are seeking out new experiences. High scorers of this
trait tend to experience a diversity of emotions, to prefer variety (Costa and
McCrae, 1992). Our results confirmed the anticipated relationship between
openness to experience and recognition accuracy of positive and neutral
words. The absence of this relationship with negative words needs further
investigation. Possibly, the liberal bias of young population for negative
words dominated the results and caused us not to observe any relationships

with respect to personality.

5.11 Limitations of the Study

To assess the participants” mood at the time of test and to obtain a measure
of their initial emotional state, PANAS was used as the mood scale. In this
way, the relation between current mood state and recognition memory
performance was evaluated. The participants filled out the PANAS form
before the memory task. PANAS was developed for Turkish culture on the
adults whose ages range between 18 - 34 years (Gengoz, 2000). In the present
study, the mean age of the young adult participants is 20.77 and age range is
18 - 24 years. From this perspective, there was no problem. On the other
hand, the mean age of the older adult participants is 77.43 and age range is
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65 - 91 years. In this respect, using PANAS whose reliability and validity
studies were not conducted in Turkish older population is a limitation of the
study. It is necessary to extend the existing norms to older groups.

Similarly, another related criticism about the experiments was that although
5FPI was standardized in both young and older adults, the sample size of
older adults was not adequate to declare norms. As a result of this, norms
above the age of 65 years should be available. It is crucial to consider the
contribution of individual differences in personality traits in order to explain
inter-individual differences in recognition memory for emotional words. It
seems that relationship between individual differences and memory
performances is worthy to examine more in depth at especially in older

adults.

Furthermore, in the present study, the words were presented visually on the
computer screen. During the study session, the words stayed on the screen
for 1 second and the participants made their vowel number decisions within
2 seconds. Especially for older participants, the suitability of the 2-second
time period for decision making is not justified. This time period could have

been longer, and possibly decided after a pilot study in the older population.

The wuse of confidence ratings in analyses of recognition data is
recommended. For each item, when participants respond with some level of
confidence, each level corresponds to a different degree of response bias
(Verde, Macmillan and Rotello, 2006). By this way, ROC curves can be
constructed efficiently with a rating design. It is recommended the use of
confidence ratings in analyses of recognition data. Since the area under curve
is an unbiased measure of discriminability, A’, it gives information about
more reliable ‘memory accuracy’, uncontaminated by liberal response bias.
In our study, confidence ratings for recognized items were not collected. This
prohibited the use of some tools such as ROCs for more detailed analysis.
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CHAPTER 6

CONCLUSION

“Whether implicit or explicit, our memories connect the past to the
present and allow us to form expectations of the future.” (McGaugh,

2003).

The motivation for the present study was to shed light on the essential roles
of cognition and emotion in the understanding of cognitive science. For this
purpose, in this dissertation, the behavioral experiments were performed to
examine the effects of age, valence and arousal on old/new recognition
memory task. As it was hypothesized (H1), young participants recognized
the verbal items more accurately as compared to older participants. In
addition, reaction times, false alarm rates were higher in older participants
compared to younger participants. Recognition performances of younger and
older adults were also compared with respect to negative, positive, and
neutral words. Valence differences of words showed significant effect on
memory performance in terms of hit rates: positive words were recognized
better in both age groups. In terms of d’ scores, older adults were unable to
discriminate between old and new words that were either positive, negative
or neutral. Young adults correctly discriminated a greater proportion of
positive words compared to negative and neutral words. Thus, results of the

present study provide an evidence of an age-related difference in memory
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performance that occurs even when participants do not expect a memory

test.

While evaluating the recognition memory performance, liberal response bias
was also taken into account. The hypothesis (H6) was that liberal response
bias for positive words would increase with age. Based on the results, it was
observed that there was a significant bias to respond ‘old” only to positive
words, not to negative and neutral words in older group. Older participants
showed a positivity bias and they seem to focus on their emotions
spontaneously. Importantly, this age-related bias is established in this study,
in which encoding session of the words was employed without deliberate
attentional resources. On the contrary, young participants displayed a liberal
bias towards to negative words. Hence, without regulating their attention,
young participants were preferentially biased for negative words and older

participants were preferentially biased for positive words.

Considering the study’s contribution to cognitive science in terms of aging
literature, it is strongly documented that older participants did not process
emotional words as young participants did. That is, older participants
seemed to place more emphasis on positive words than on negative words.
Thus, older participants had a tendency to respond ‘yes’ for positive words
regardless of they are studied (old) or unstudied words (new). This age-
related change suggested that older participants regulated their emotion in
favour of maintaining well-being. Over time, aged people used their
expectations in order to guide emotional processing even under the
incidental encoding session. Thomas and Hasher (2006) suggested that older
adults may spontaneously rehearse or dwell on positive stimuli immediately
after they occur and not engage such reflection for negative stimuli even

when a memory test is unanticipated.
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In the present study, the possible relationship between memory performance
and current mood was considered (H7). The results did not reliably support
mood dependent recognition. For word recognition, current mood was
uncorrelated with memory for positively and negatively valenced words in
either age group. Hence, differences in the participants’ current moods were
largely unrelated to variations in the positivity of their recognition. It might
be because the participants got higher scores at positive affect dimension of

the schedule rather than negative affect dimension of it.

Although the emotional system seems to be involved in retrieval of
emotionally valenced information, its mechanism is not clear yet (Lewis and
Critchley, 2003). It is an open question whether this involvement differs for
positively and negatively valenced information. This effect should be studied
further by more neuroimaging studies of mood, in order to suggest a neural
basis for emotion specific regions of the brain. Moreover, in further studies,
the effect of mood could be investigated by controlling it in an experimental
set-up. For instance, mood induction can be applied by listening to music or
watching videos (Forgas, Laham, Vargas, 2005; Lewis and Critchley, 2003;
Pliner and Sterevango, 1994).

Personality factors might have contributed to recognition memory
performance for emotional words in both early and later adulthood. Only a
few studies have focused on this relationship. It seems that the effects of
individual differences on experimental memory tests have been
underestimated so far in literature. In order to fill the gap, the present study
investigated the impact of five personality characteristics on inter individual
differences in recognition memory for emotional words. Especially for
openness to experience dimension of personality scale, young participants
got better d-prime scores for positive words when they were open to new
experiences, so our hypothesis (HS8) is verified. However in general, except
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for a few significant correlations, there were no consistent relations between
personality traits and recognition memory performance in this study. While
doing the personality inventory, although the participants were warned that
they should have answered the questions reflecting their real personality,
they might have had a tendency to display a personality which they would
like to have but do not have indeed. Although it is a commonly seen problem

about administering tests, it might have affected the relation in this study.

Overall, when encoding was incidental and memory assessment was
unexpected, a greater bias to respond ‘old” was observed only for positive
words, and not for negative words or words with high or medium arousal
values in older adults. This result pointed out the importance of the
distinction between incidental and intentional recognition memory. Mostly
in the literature, the data have been collected under intentional encoding. For
further investigation, more studies should be carried on by incidental
recognition memory task. With more data of older adults, findings should be
evaluated in terms of eyewitness phenomenon. Especially bias is of special
concern in this area. Thus, it is still an open question how emotion influence

eyewitness memory.

To sum up, our study pointed out the importance of valence related bias
factors in the responses of different populations in recognition memory tasks,
pointing out the importance of teasing out age-related bias factors from the

memory performance metrics.
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APPENDICES

APPENDIX A - DEMOGRAPHIC INFORMATION FORM

Demografik Bilgi Toplama Formu

Kisisel Bilgiler:
Ad1 Soyadi: Uygulama Tarihi:....../....../ .......
Cinsiyeti: Kadn () Erkek ()
Dogum Tarihi........ [ [,
Yast: ..............
Medeni Hali: Evli () Bekar () Dul () Bosanmus ()
Meslegi:
El Tercihi: Sag () Sol ()
Egitim Durumu: flkokul (0-5 y1l) ()
Ortaokul (6-8 y1l) ()
Lise (9-11 yal) ()
Universite (11+) ()
Saglik Durumuna Miskin Bilgiler:
Isitme Bozuklugu: Var () Yok ()
Varsa duizeltilmis mi?...................
Gorme Bozuklugu: Var () Yok ()
Varsa diizeltilmis mi?.....................
Renk Korliigii: Var () Yok ()
Fiziksel Oziir: Var () Yok ()

Gegirdigi Onemli Rahatsizliklar (6zellikle Psikiyatrik, Norolojik veya
Psikolojik):

Halen Kullanmakta Oldugu Ilag: Var () Yok ()

Varsa ilacin/ilaclarin adi: ........c.cceeeveneenennee.

Uzun Stire Kullanip Biraktig1 flag: Var () Yok ()

Not: Katiimcinin halen kullanmakta oldugu ilaclar bilissel siirecleri etkileyen tiirden ise
deneye katilimlar1 konusunda dikkatli olunuz.
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APPENDIX B - INFORMED CONSENT FORM

Goniillii Katilim Formu

Orta Dogu Teknik Universitesi Enformatik Enstitiisii Bilissel Bilimler
Bolimii'nde yiiriitilen bu aragtirma, Yrd. Dog. Dr. Didem GOKCAY
danismanliginda, Bilissel Bilimler Doktora Programu ogrencisi Hande
KAYNAK'In doktora tez calismasiin bir geregi olarak yapilmaktadir. Tez
calismasi icin, saglikli geng ve yasli/ileri yash yetiskin bireylere ihtiyag
duyulmaktadir. Arastirma kapsaminda, yiirtitiilecek uygulamalarin tamamu

Hande KAYNAK tarafindan yapilacaktir.

Bu tez calismasinin amaci; saglikli geng ve yash yetiskinleri bilissel islevleri
acgisindan karsilastirmak ve incelenen saglkli bireylerden bilgi toplamak,
katilmcry:r daha yakindan tanimak, hakkinda incelenen konuyla ilgili
ayrintili bilgilere ulasmaktir. Uygulamalar katihimcmin ve arastirmacinin
uygun olduklar1 bir zaman igerisinde gerceklesecektir. Gortismeler iki farkl
oturumda gerceklestirilecek olup her oturumun yaklasik stiresi 45 dakika
olacaktir. Uygulama boyunca katilimciya bazi psikolojik degerlendirme
olcekleri (psikolojik olgekler/noropsikolojik testler) uygulanacaktir. Katilhim
sirasinda sorulardan ya da herhangi baska bir nedenden 6ttirti rahatsizlik
hisseden katilimcilar, cevaplama isini yarida birakabilirler. Boyle bir
durumda  katilimcilarin  calismayr  uygulayan  kisiye, calismay1
tamamlayamayacaklarini soylemeleri yeterli olacaktir. Gergeklestirilen
gorisme sonunda uygulanan test ve olceklerin puanlanmip, bu puanlama
dogrultusunda katiimcrya, uygulamanin bitiminde agiklama ve
bilgilendirme yapilacaktir. Calisma hakkinda daha fazla bilgi almak icin
Uzm. Psk. Hande Kaynak (E-posta: handekaynak@gmail.com) ya da Yrd.
Do¢. Dr. Didem Gokcay (E-posta: didem@ii.metu.edu.tr) ile iletisim
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kurulabilir.

Gortisme swrasinda  katilmcinin  izni  dogrultusunda yazili  kayitlar:
almacaktir. Daha sonra bu kayitlar, katilmcmin kimlik bilgileri gizli
tutularak bilimsel nitelikli calismalarda ve egitim amagl olarak kullanilabilir.
Bu amagclarin disinda bu kayitlar kullamilmayacak ve baskalar: ile
paylasilmayacaktir.

(Katilimcinin Beyan)

Sayin Hande KAYNAK (uzman psikolog) ve Yrd. Dog. Dr. Didem GOKCAY
(danmisman) tarafindan Orta Dogu Teknik Universitesi Enformatik Enstitiisti
Bilissel Bilimler Bolimii'nde ytriitiilen arastirma ile ilgili bilgiler bana
aktarildi. Bu bilgilendirmenin ardindan bu arastirma faaliyetine katilimci

olarak davet edildim.

Eger bu arastirma faaliyetine katilirsam bana ait bilgilerin gizliligine biiytik
bir 6zen ve saygtyla yaklasilacagina inantyorum. Toplanan her tiirlt verinin
egitim ve bilimsel amaclarla kullanimi sirasinda kisisel bilgilerimin
ihtimamla korunacag1 konusunda bana yeterli giiven verildi.

Bu gortisme stiresince yapilacak harcamalarla ilgili herhangi bir parasal
sorumluluk altma girmiyorum. Ayrica herhangi bir tazminat talebim

olmayacaktur.

Bana yapilan tim aciklamalar1 ayrintilariyla anlamis durumdayim. Kendi

basima belli bir diistinme siiresi sonunda:

1-Yapilan gortisme kapsaminda kendime iliskin katildigim her tirli
calismanin ya da degerlendirmenin arastirma ve egitim amagl olarak

kullanilabilecegini biliyorum ve onayliyorum.
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2-Yapilan goriisme, degerlendirme ve faaliyetlere iliskin yazili kayitlarin
arastirma ve egitim amach olarak kullanlabilecegini biliyorum ve
onayliyorum.

Bu konuda yapilan daveti goniilliiliik cercevesinde kabul ediyorum.

Katilimc
Ads, soyadr:
Adres:

Tel.

Imza

Gortisme tanig:
Adj, soyadr:
Adres:

Tel.

Imza:

Katilimcr ile goriisen arastirmaci
Ad1 soyady, unvanu:

Adres:

Tel.

Imza:
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APPENDIX D - STANDARDIZED MINI MENTAL STATE

EXAMINATION

Ad Soyad: Tarlh:
Egitim (yil): Meslek:

T. Puan:

YONELIM { Toplam puan 10)

Tl T T P
&' 2 .3 ¢

Hangi mevsimdeyiz
Hangi aydayiz ...

HangZh SUIIEYIZ .o s i i o i s e ot s e e a1 RS S R R S A R £ R e e S

Hangi iilkede vasiyoruz .. .
Su an hangi gehirde b11]1|11makhsuuz

Suan bulunduSunuz Sermt METe ST Lo i i e s i e i s g e s e e e £ S R R R R
Suan bulunduBunuz Bina Nere SIAIE cow i i e i e e e e s e e £ s e e £
Suan bu binada Kagimnen KATEASITIZ Lo i s e s e s e e e s s ses s 6o i 00688 0 100558 004 208801 00 i £

EAYIT HAFIZASI (Toplam puan 3)
Size birazdan styleyecegim tig ismi dikkatlice dinleyip ben bitirdikten sonra tekrarlayin

{Masa, Bayrak, Elbise) (20 sn siire tamnir) Her dogru dsim D plian oo e e s e e s e

DIKKAT ve HESAP Y APMA (Toplam puan 5)
100'den geriye dogru 7 ¢ikartarak gidin. Dur deyinceye kadar devam edin.

Her dogru iglem 1 puan. {100, 93 86, T, T2, B3] i i i i sersns st s s sos s s s sessss st ssssns ses nsses sis e

HATIRLAMA {Toplam puan 3)
Yukanda tekrar ettiginiz kelimeleri hatirliyor musunuz? Hatirladiklanmizr séyleyin.

LISAN (Toplam puan 9)
a) Bu gérdiigiiniz nesnelerin isimleri nedir? (saat, kalem) 2 puan (20 sn tut)

Yas:

Akt EL:

b} SdeJ size cu}}rlew cegim \,umlen dL]\.I!Z"II]E dm]ej,rm ve ben bl[]fdl]\.[bn SONTA teknJ

edin. "Eger ve fakat istemivorum” (10 sntut) | puan...

¢} Simdi sizden bir gey yapmanizi isteyecegim, beni dJLLatle dmlewn ve scu\r]edlﬂmu

yvapin, "Masada duran kagidi sag/sol elinizle almn, iki elinizle ikive katlayin ve yere
barakin liitfen" Toplam puan 3, siire 30 sn, her bir dogru iglem | puan..

d) Simdi size bir climle verecegim. Okuyun ve yazida sbylenen seyi yapin. (l puan}

"GOZLERINIZI KAPATIN" (arka savfada)... B N
e) Simdi vereceZim kagida aklimza gelen ’mhm]] hu cum]em yazin | l pua.u,'l

f) Size gistereceZim geklin aymsim ¢izin. (arka sayfada) (1 puan) i e e s
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APPENDIX E - GERIATRIC DEPRESSION SCALE

Geriatrik Depresyon Olgegi

Ad Soyad: ......ccoeiinnns Puan:.........
Litfen yasaminmizin son bir haftasinda kendinizi nasil hissettiginize iliskin

asagidaki sorularda uygun olan yanit:1 daire icine alinmiz.

1) Yasaminizdan temelde memnun musunuz?

Evet Hayir
2) Kisisel etkinlik ve ilgi alanlarimizin cogunu halen stirdiirtiyor musunuz ?
Evet Hayir
3)Yasaminizin bombos oldugunu hissediyor musunuz?
Evet Hayir
4) Sik sik caniniz sikilir mi1?
Evet Hayir
5) Gelecekten umutsuz musunuz?
Evet Hayir

6) Kafanizdan atamadigimiz diistinceler nedeniyle rahatsizhik duydugunuz
olur mu?
Evet Hayir
7) Genellikle keyfiniz yerinde midir?
Evet Hayir
8) Basiniza kotii birsey geleceginden korkuyor musunuz?
Evet Hayir
9) Cogunlukla kendinizi mutlu hissediyor musunuz?
Evet Hayir
10) Sik sik kendinizi caresiz hissediyor musunuz?
Evet Hayir
11) Sik sik huzursuz ve yerinde duramayan biri olur musunuz?
Evet Hayir
12) Disartya cikip yeni birseyler yapmaktansa, evde kalmayi tercih eder
misiniz?
Evet Hayir
13) Siklikla gelecekten endise duyuyor musunuz?
Evet Hayir
14) Hafizanizin ¢ogu kisiden zay1f oldugunu hissediyor musunuz?
Evet Hayir
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15) Sizce su anda yastyor olmak ¢ok gtizel bir sey midir?
Evet Hayir
16) Kendinizi siklikla kederli ve hiiztinlti hissediyor musunuz?
Evet Hayir
17) Kendinizi su andaki halinizle degersiz hissediyor musunuz?
Evet Hayir
18) Gegmisle ilgili olarak ¢okca tiziiliiyor musunuz?
Evet Hayir
19) Yasami zevk ve heyecan verici buluyor musunuz?
Evet Hayir
20) Yeni projelere baslamak sizin i¢in zor mudur?
Evet Hayir
21) Kendinizi enerji dolu hissediyor musunuz?
Evet Hayir
22) Coztimstiz bir durum i¢inde bulundugunuzu diistintiyor musunuz?
Evet Hayir
23) Cogu kisinin sizden daha iyi durumda oldugunu diistintiyor musunuz?
Evet Hayir
24) Sik sik kiiciik seylerden dolay tiziiliir miistiniiz?
Evet Hayir
25) Sik sik kendinizi aglayacakmis gibi hisseder misiniz?
Evet Hayir
26) Dikkatinizi toplamakta gticliik ¢ekiyor musunuz?
Evet Hayir
27) Sabahlar1 giine baslamak hosunuza gidiyor mu?
Evet Hayir
28) Sosyal toplantilara katilmaktan kacinir misiniz?
Evet Hayir
29) Karar vermek sizin icin kolay oluyor mu?
Evet Hayir
30) Zihniniz eskiden oldugu kadar berrak midir?
Evet Hayir
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APPENDIX F - FUNCTIONAL ACTIVITIES QUESTIONNAIRE

Islevsel Faaliyetler Anketi Cevap Formu
IFA 10 adet karmasik giinliik hayat faaliyetine iliskin performansi degerlendiren kisa ve
bilgi kaynag: kisiye ait dayali bir ankettir. Bilgi kaynag1 hastanin ge¢misine ve bugiiniine
iliskin gercek ve dogru (gtivenilir) kisisel bilgilere sahip olmalidir. Anket genellikle, hastaya
bakmakla yiikiimlii aile fertlerinden birine uygulanmaktadir. Bu anket kurum personeli
tarafindan, doktor muayenesi 6ncesinde ya da muayene sirasinda uygulanabilir.

Puanlama:
Puanlar | Hastanin her bir faaliyetteki performansi
3 Performans gostermekte tamamen basarisiz

2 Yardim gerekiyor

1 Giiglitk gekmesine ragmen gorevi yapmay1 basariyor ya da
Gorevi hicbir zaman yapmadi ancak hakkinda bilgi veren kisi hastanin bu
gorevi giigliikle de olsa yapabilecegini diistiniiyor

0 Normal performans gosteriyor ya da
Gorevi hicbir zaman yapmadi ancak hakkinda bilgi veren kisi hastanin su anda
bu gorevi yapabilecegini diisiiniiyor.

Yorumlama: 50-69 yas grubunda iki ya da daha fazla faaliyetten ‘5 ya da daha fazla” puan;
70 yas ve uistli grupta {i¢ ya da daha fazla faaliyetten ‘9 ya da daha fazla” puan almis olmak
islevsel faaliyetlerde bozukluk olduguna ve bagimliliga isaret etmektedir. Giinliik hayat
aktivitelerinde meydana gelen degisim ve bu degisimin hiz1 6zellikle demans tanisi ile ilgili
olabilecek islevlerin degerlendirilmesinde klinisyen agisindan kritiktir. Buna karsin,
anketten alinan puan tek basina demans: belirleyici bir dlciit degildir. Daha ileri biligsel
degerlendirmelerin yapilmasi gerekir.

Madde | Giinliik Hayat Faaliyetleri Puan

No

1 Fatura 6demek, gelir ve giderleri dengelemek, para hesab1
yapmak.

2 Vergi, aidat, elektrik-su-telefon makbuzlarini, KDV fislerini, ise ait
evraklari tasnif etmek.

3 Giyecek, ev ihtiyaglar1 veya yiyecek almak igin tek basina
aligverige ¢ikmak.

4 Beceri gerektiren oyun oynamak, bir hobiyle ugrasmak.

5 Su kaynatmak, bir bardak hazir kahve ya da ¢ay yapmak, ocag1
sondiirmek.

6 Besin dengesi olan bir 6giin (yemek) hazirlamak.

7 Giindelik olaylar1 takip etmek.

8 Bir TV programiny, kitab1 veya gazeteyi dikkatle izlemek ya da
okumak, anlamak, tartismak.

9 Randevulari, ailenin 6zel giinlerini, tatilleri, ila¢ tedavilerini (ilag
dozlarini ve ne zaman alinacagini) diizenli olarak siirdiirebilmek.

10 Sehirici ulasim araglari (taksi, dolmus, belediye otobiisti) ile
bulundugu semtin disina seyahat etmek, sehirlerarasi ulasim
araglarindan (otobiis, tren, ugak) yer ayirtmak ya da otomobil
kullanmak.

TOPLAM PUAN

185



Asagida, kisilerin ruh durumlarini ifade ederken kullandiklar1 bazi ctimleler
verilmistir. Her madde, bir ¢esit ruh durumunu anlatmaktadir. Her maddede
o ruh durumunun derecesini belirleyen 4 segenek vardir. Litfen bu
secenekleri dikkatle okuyunuz. Son bir hafta icindeki (su an dahil) kendi
durumunuzu goz oniinde bulundurarak, size en uygun ifadeyi bulunuz.

APPENDIX G - BECK DEPRESSION INVENTORY

Beck Depresyon Envanteri

Daha sonra o maddenin yanindaki harfin tizerine (X) isareti koyunuz.

1.

(a) Kendimi tizgtin hissetmiyorum.

(b) Kendimi tizgtin hissediyorum.

(c) Her zaman icin tizgtintim ve kendimi bu duygudan
kurtaramiyorum.

(d) Oylesine {izgiin ve mutsuzum ki dayanamiyorum.

(a) Gelecekten umutsuz degilim.

(b) Gelecege biraz umutsuz bakiyorum.

(c) Gelecekten bekledigim hicbir sey yok.

(d) Benim igin bir gelecek yok ve bu durum diizelmeyecek.

(a) Kendimi basarisiz gérmiiyorum.

(b) Cevremdeki bir ¢cok kisiden daha fazla basarisizliklarim oldu
say1lir.

(c) Geriye dontip baktigimda, ¢ok fazla basarisizligimin oldugunu
goruyorum.

(d) Kendimi ttimtiyle basarisiz bir insan olarak gortiyorum.

(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 hicbir sey yok. Her sey cok sikici.

(a) Kendimi suglu hissetmiyorum.

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

(a) Cezalandirildigimi distinmiiyorum.

(b) Bazi seyler icin cezalandirilabilecegimi hissediyorum.
(c) Cezalandirilmay1 bekliyorum.

(d) Cezalandirildigimi hissediyorum.
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7.

10.

11.

12.

13.

14.

(a) Kendimden hosnutum.

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

(a) Kendimi diger insanlardan daha kotii gormiiyorum.
(b) Kendimi zayifliklarim ve hatalarim icin elestiriyorum.
(c) Kendimi hatalarim i¢in cogu zaman sugluyorum.
(d) Her kottii olayda kendimi sucluyorum.

a) Kendimi oldiirmek gibi diistincelerim yok.

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

d) Bir firsatin1 bulsam kendimi dldtirtirdtim.

a) Her zamankinden daha fazla agladigimi sanmiyorum.
) Eskisine gore su siralarda daha fazla agliyorum.
(c) Su siralarda her an agliyorum.
d) Eskiden aglayabilirdim, ama su siralarda istesem de
1

v

ayamiyorum.

(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.

(a) Diger insanlara karsi ilgimi kaybetmedim.

(b) Eskisine gore insanlarla daha az ilgiliyim.

(c) Diger insanlara kars1 ilgimin ¢ogunu kaybettim.
(d) Diger insanlara kars1 hig ilgim kalmada.

(a) Kararlarimu eskisi kadar kolay ve rahat verebiliyorum.

(b) Su siralarda kararlarimi vermeyi erteliyorum.

(c) Kararlarimi vermekte oldukga giicliik cekiyorum.

(d) Artik hig karar veremiyorum.

(a) D1s gortintistimiin eskisinden daha koétii oldugunu sanmiyorum.

(b) Yaslandigimi ve cekiciligimi kaybettigimi diistintiyor ve

tiztiltiyorum.

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

(d) Cok cirkin oldugumu diistintiyorum.
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15. (a) Eskisi kadar iyi ¢alisabiliyorum.
(b) Bir ise baslayabilmek i¢in eskisine gore kendimi daha fazla
zorlamam gerekiyor.
(c) Hangi is olursa olsun, yapabilmek icin 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 cok erken uyaniyor ve tekrar uyuyamiyorum.
17. (a) Eskisine kiyasla daha cabuk yoruldugumu sanmiyorum.
(b) Eskisinden daha ¢abuk yoruluyorum.
(c) Su siralarda neredeyse her sey beni yoruyor.
(d) Oyle yorgunum ki higbir sey yapamiyorum.

18. (a) Istahim eskisinden pek farkli degil.
(b) Istahim eskisi kadar iyi degil.
(c) 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 yemeye calisarak kilo kaybetmeye calistyorum.
Evet( ) Haywr( )

20. (a) Sagligim beni pek endiselendirmiyor.
(b) Son zamanlarda agr1, s1z1, mide bozuklugu, kabizlik gibi
sorunlarim var.
(c) Agri, s1z1 gibi bu sikintilarim beni epey endiselendirdigi icin baska
seyleri diistinmek zor geliyor.
(d) Bu tiir sikintilarim beni 6ylesine endiselendiriyor ki, artik baska
higbir sey diistinemiyorum.

21. (a) Son zamanlarda cinsel yasantimda dikkatimi ¢ceken bir sey yok.
(b) Eskisine oranla cinsel konularla daha az ilgileniyorum.
(c) Su siralarda cinsellikle pek ilgili degilim.
(d) Artik cinsellikle higbir ilgim kalmadh.
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APPENDIX H: POSITIVE AND NEGATIVE AFFECT SCHEDULE

Pozitif ve Negatif Duygu Olcegi

Bu 6lcek farkli duygular: tanimlayan bir takim sozctikler icermektedir. Son
iki hafta nasil hissettiginizi diistintip her maddeyi okuyun. Uygun cevabi her
maddenin yaninda ayrilan yere (puanlari daire icine alarak) isaretleyin.
Cevaplarmiz verirken asagidaki puanlar: kullanin.

Cok az veya hig
Biraz

Ortalama
Oldukca

Cok fazla

G LN =

1. Tlgili 1
2.S1ikintiln 1
3. Heyecanh 1
4. Mutsuz 1
5. Giicli 1
6. Suclu 1
7. Urkmiis 1
8. Diismanca 1
9.Hevesli 1
10. Gururlu 1
11. Asabi 1
12. Uyanik 1
(dikkati acik)
13. Utanmis 1 2
14. iThamh 1 2
(varatic diistincelerle dolu)
15. Sinirli 1 2
16. Kararli 1 2
17. Dikkatli 1 2
18. Tedirgin 1 2
2
2

NDNDNNDNDNMNMDNDDNNDNDDNDDN
W W W W WWWWWWWwWw
[l R S = e S N
Q1 Q1 G1 1 1 1 U1 U1 O1 Q1 Q1 Q1

W W
=~
Q1 O1

19. Aktif 1
20. Korkmus 1

W W W WWwWww
i el s L
Q1 G1 U1 U1 U1 QU1
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APPENDIX I - FIVE-FACTOR PERSONALITY INVENTORY

5 Faktor Kisilik Envanteri

Asagida insanlarn bazi 6zelliklerini tammlayan cimleler verilmigtir. Liitfen dikkatlice
okuyarak her ifadenin sizi tammlamakta ne derece uygun oldugunu belirten segencklerden bir
tanesini isaretleyiniz.

Eger climle sizi tanimlamakta;
Tamamen Uygunsa bas harfleri olan "TU" yu @ BU 7 PUD HUD
Biraz Uygunsa  bas harflericlan  "BU"yu TU 7 PUD HUD
Pek Uygun Dedilse bas harfleri olan ~ "PUD" yi TU BU 7 HUD
Hic Uygun Degilse  bas harfleri clan "HUD" yi TU BU 7 PUD @
daire igine alin. Eger hi¢ bir secenek size uymuyorsa veya kararsizsamz * ? " ni daire icine
alinez. Litfen karar vermekte ok zorlanmadigimz siirece soru isaretini ( 7 ) kullanmay iniz.

Bu anketteki hig bir sorunun dogru ya da yanly cevabi yoktur. Bizim igin énemli olan
sizin samimi gortgintizi almakur. Lutfen cevaplarimizi genel halinize gire. cofunlukla
nasil oldugunuzu diisiinerek veriniz. Aynica olmak istediginize gore degil, su anda kendinizi

nasil giiriiyorsamiz ona gire cevaplayimiz.

Tamamen Uygun Biraz Uygun Kararsiz Pek Uygun Degil | Hic Uygun Degil
TU BU 7 rup HUD

+ Cekingen bir insamm. TU BU PUD HUD | 14. Emirlere uyarnm. TU BU ? PUD HUD

Etrafimdaki insanlarn
eZlendiririm.

16. Her seyi sorun haline

TU BU 7 PUD HUD
getiririm.

TU BU ? PUD HUD

Otoriteve sayan duy arim. PUD HUD Zamanimi bosa harcanm. ~ TU BU 7 PUD HUD

. Coskulu bir grupta
olmaktan hoglamrim.

. Hayatimin bir yonii
olmadizim hissediyorum.

TU BU 7 PUD HUD TU BU ? PUD HUD

. Insanlara act konusurum. TU BU 7 PUD HUD | 22. Kolayca kizmam, TU BU ? PUD HUD

. Cahsirken siklikla canmm
stkalir.

24, Siddetli arzularnmm kontrol

TU BU 7 PUD HUD B TU BU ? PUD HUD
edebilirim.

13. Her seye endigelenirim. PUD HUD Hig okula gitmedim. TU BU ? PUD HUD
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Tamamen Uygun Biraz Uygun Kararsiz Pek Uypun Degil | Hic Uygun Degil
TU BU 7 rup HUD

28 Bagkalanna tepeden bakarnm. T 58, Kurallara sika sikaya

baglry imdhr.

U BU ? PUD HUD TU BU 7 PUD HUD

Disiplinli bir insanum. PUD HUD | 60, Ruh halim ¢ok sik degigi.  TU BU 7 PUD HUD

Hayal kinkliklanimin acisim
baskalanndan cikarnm.

62, Aym anda birgok sevi idare
edebilirim.

TU BU 7 PUD HUD TU BU 7 PUD HUD

Yapacagim islerin listesini
tkarrim,

6. Elestirileri kizmadan kabul
edebilirim.

TU BU 7 PUD HUD TU BU ? PUD HUD

Az konusurum, PUD HUD | 66, Sivrd dilliyim. TU BU 7 PUD HUD

Diisiinmeye iten filmleri
SEVETI.

68, Gize girmek icin insanlara
AranIem.

PUD HUD TU BU 7 PUD HUD

Bagkalanni memnun etmek
isterim.

70, Amaglanma ulagmak igin
sik1 caligirim,

TU BU 7 PUD HUD TU BU 7 PUD HUD

Hazir cevap birty imdir. PUD HUD | 72. Yeni highir sey stylemem. TU BU 7 PUD HUD

Arkadaglarim giildiiriiriim. PUD HUD | 74. Hamkete bayilinm. TU BU ? PUD HUD

Hig bag agnsi yasamachm. PUD HUD | 76, Okumaktan hoslanirm. TU BU ? PUD HUD

48  Kendimi bir seyler
Veremem.

TUBU 7 PUDHUD |78 Duygulanmiyogun TU BU ? PUD HUD

50, Insanlan kolayca TUBU 7 PUD Hup | B0 Bazenyalan stylemek

TU BU ? PUD HUD
bagislavabilirim. zorunda kalirim,

51 Yakalanmayacagim bilsem 4, 50 5 pyppup | #2 Sonradan pisman olacagim

TU BU ? PUD HUD
dahi vergi kacirmam. arimi.

w
]

54, Sirekli aym geyleri 84. Bagkalan igin ugragmaktan
TU BU 7 PUD HUD TU BU 7 PUD HUD
apmaktan hoslanmam. hoslanmam.

a6, Dizensizlikten rahatsiz

TU BU 7 PUD HUD
olmam.
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APPENDIX J - WORD-LIST 1 - MEDIUM-AROUSING WORDS
USED IN THE STUDY SESSION

Medium-Arousing |Medium-Arousing |Non-Arousing
Positive Words Negative Words Neutral Words
Gokyuzi Kirlilik Asansor
Papatya Esir Bilek

Dede Nezle Yakat

Konser Coplik Sofor

Ziyafet Sigara Bozkir

Kumsal Mikrop Kemik

Kuzu Masraf Bayi

Masaj Mezar Tirnak

Yatak Leke Depo
Okyanus Solucan Buhar

Somine Idrar Boga

Zeytin Kilo Mantar
Kokteyl Gozyast Sandik

Sarki Zincir Metal

Vapur Dilenci Avug
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APPENDIX K - WORD-LIST 2 - HIGHLY AROUSING WORDS
USED IN THE STUDY SESSION

Highly-Arousing

Highly -Arousing

Non-Arousing

Positive Words Negative Words Neutral Words
Kelebek Tifek Degnek
Arkadas Yangin Dugim
Seyahat Tabut Cekig
Altin Zuliim Maske
Maas Iltihap Davul
Alkis Ceza Kaya
Cars1 Diigsman Biiro
Sinema Intihar Montaj
Gelin Sehit Isci
Odiil Eroin Perde
Selale Soygun Berber
Para Teror Demir
Elmas Kanser Yabanci
Ucak Idam Cadde
Gosteri Ciglik Masa
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APPENDIX L: WORD-LIST 3 - MEDIUM-AROUSING WORDS
USED IN THE TEST SESSION

Medium-Arousing | Medium-Arousing Non-Arousing
Positive Words Negative Words Neutral Words
Doga Ulser Tadilat
Incir Kirik Odeme
Yildiz Agn Tilki
Cimen Mayin Kamyon
Giines Camur Sprey
Yogurt Piht1 Bagaj
Kucak Ishal Kabuk
Tath Kuftr Ticaret
[lim Tekme Tabure
Ipek Kurban Ketcap
Torun Balcik Cerceve
Yazar Vergi Doviz
Civciv Bakteri Kepenk
Turist Giibre Surat
Ordek Pire Ekran
Gokytizii Kirlilik Asansor
Papatya Esir Bilek
Dede Nezle Yakat
Konser Copliik Sofor
Ziyafet Sigara Bozkir
Kumsal Mikrop Kemik
Kuzu Masraf Bayi
Masaj Mezar Tirnak
Yatak Leke Depo
Okyanus Solucan Buhar
Somine Idrar Boga
Zeytin Kilo Mantar
Kokteyl Gozyasi Sandik
Sarki Zincir Metal
Vapur Dilenci Avug
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APPENDIX M - WORD-LIST 4 - HIGHLY AROUSING WORDS

USED IN THE TEST SESSION

Highly-Arousing

Highly-Arousing

Non-Arousing

Positive Words Negative Words Neutral Words
Deniz Karakol Tlac
Miizik Yumruk Takoz
Evlat Mafya Iskelet
Sevgili Mahkeme Delik

Genglik Eziyet Sermaye
Hazine Siddet Makas
Bayrak Bicak Madde
Vatan Tecaviiz Dikis
Araba Ceset Sise
Mektup Katliam Heykel
Orman Kuduz Salter
Girisim Silah Koridor
Yavru Ucurum Malzeme
Otel Deprem Tahta
Lider Kaza Harita
Kelebek Tufek Degnek
Arkadas Yangin Dugtim
Seyahat Tabut Cekig
Altin Zulim Maske
Maas Itihap Davul
Alkis Ceza Kaya
Cars1 Diisman Biiro
Sinema Intihar Montaj
Gelin Sehit Isci
Odiil Eroin Perde
Selale Soygun Berber
Para Teror Demir
Elmas Kanser Yabanci
Ucak Idam Cadde
Gosteri Cighk Masa
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APPENDIX N: THE INSTRUCTIONS USED IN THE RESEARCH

I. Recognition Memory Instruction Used in Study Session

“Katilacaginiz arastirma, ti¢ asamali olup geng ve yasl bireylerde, kelime ve
sayilar1 isleme stireci agisindan farkliliklar arastirilmaktadir. Calismanin
birinci asamasinda bilgisayar ekraninda art arda kelimeler goreceksiniz.
Lutfen bu kelimeleri 6ncelikle icinizden dikkatli okuyunuz. Daha sonra her
bir kelimenin kag sesli harften olustugunu, oniintizdeki say1 klavyesinde
(numpad) ilgili say1 tusuna (6rnegin 2 ya da 3) basarak belirtiniz. Sormak
istediginiz bir soru yoksa baslayabiliriz. Calismay1 baslatmak icin herhangi
bir tusa basabilirsiniz.”

II. Recognition Memory Instruction Used in Distractor Session
“Calismanin bu ikinci asamasinda bilgisayar ekraninda yan yana sayilar
goreceksiniz. Bu sayilar birbirine esitse klavyedeki ‘A’ harfi tusuna, esit
degilse ‘I harfi tusuna basiiz. Hazirsaniz, calismay1 baglatmak igin herhangi
bir tusa basabilirsiniz.”

IIL. Recognition Memory Instruction Used in Test Session

“Calismanin {iciincli ve son asamasinda bilgisayar ekraninda yine art arda
kelimeler goreceksiniz. Bu kelimelerin bazilar1 bir ©nceki asamada
gorduguniiz, diger bir deyisle eski kelimeler, bazilar1 da bir 6nceki asamada
gormediginiz, yeni kelimeler olacaktir. Bu asamada sizden beklenen,
kelimeleri bir onceki asamada goriip gormediginizi bildirmenizdir. Eger
ekrana gelen kelimeyi hatirliyorsaniz ve kelimenin bir onceki listede
oldugunu dustintiyorsaniz liitfen klavyedeki ‘1" tusuna basmiz. Eger
kelimeyi bir 6nceki asamada gormediginizi diistiniiyorsaniz, yani o kelime
yeniyse ‘3" tusuna basiniz ve bir sonraki kelimeye geciniz. Simdi lutfen bir
elinizi numpadin ontine koyunuz ve tiim islem boyunca o elinizi kullaniniz.
Tusa her bastiktan sonra elinizi yine numpadin oniine geri koyunuz.

Hazirsaniz, ¢alismay1 baslatmak i¢in herhangi bir tusa basabilirsiniz.”
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APPENDIX O - DEBRIEFING FORM

Katilim Sonras1 Bilgi Formu

Bu calisma, Orta Dogu Teknik Universitesi Enformatik Enstitiisii Biligsel
Bilimler Boliimiinde Yrd. Doc. Dr. Didem GOKCAY danismanhginda,
Biligsel Bilimler Doktora Programi 6grencisi Hande KAYNAK'in doktora tez
calismasinin bir geregi olarak yapilmaktadir. Bu calismada temel olarak,
kelimelerin duygusal olumluluk ve heyecan diizeylerinin saghkl
yaslanmayla birlikte tanima bellegini gelistirip gelistirmediginin incelenmesi
planlanmaktadir. Ayrica, tilkemiz kiilttirti icin uyarlama, norm belirleme,
standardizasyon ve/veya gecerlik/gtivenirlik calismalart yapilmis olan
kisilik envanteri araciligiyla duygusal bellek performanslarinin yasla iliskili

degisiminin incelenmesi amaclanmaktadir.

Literattirdeki duygusal bellek calismalarinda 6ne cikan iki boyut, duygu
icerikli uyaricilarin  ‘olumluluk” ve ‘heyecan” boyutlaridir. Mevcut
arastirmada kelimelerin duygusal olumluluk ve heyecan diizeylerinin
tanima bellegini gelistirip gelistirmediginin incelenmesi agisindan 2 farkl
duygusal bellek deneyi tasarlanmistir. Bu anlamda, saghkli yaslanmayla
birlikte, bahsi gecen iki duygu boyutun (olumluluk ve heyecan) tanima
bellegi performanslarina katkilarini netlestirmek amaclanmaktadir. Ayrica,
bireysel farkliliklar kapsaminda bellek performansma etkisi olabilecegi
dustintilen kisilik o6zelliklerin, 5-Faktor Kisilik Envanteri araciligiyla
olgtilmesi hedeflenmektedir. Envanterde yer alan ‘Duygusal Tutarsizlik” ve
‘Gelisime Agiklik” alt boyutlarindan elde edilecek toplam puanlara gore,
gen¢ ve vash katilmcilarin  hatirlama  performanslarinda  fark
beklenmektedir. Katilimcilarin son bir haftalik donemdeki duygu

diizeylerinin degerlendirilmesi amaciyla kullanilan Pozitif ve Negatif Duygu
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Olgegi'nin pozitif ozellikler ve negatif 6zellikler boyutlarindan almacak

puanlar ile tanima bellegi performans: arasinda iliski beklenmektedir.

Bu calisma kapsamindaki ttim verilerin Eylil 2012 sonunda elde edilmesi
amaclanmaktadir. Elde edilen bilgiler sadece bilimsel arastirma ve yazilarda
kullanilacaktir. Calismanin sonuclarmi 6grenmek ya da bu arastirma
hakkinda daha fazla bilgi almak icin asagidaki isimlere basvurabilirsiniz. Bu

arastirmaya katildiginiz icin tekrar ¢ok tesekkiir ederiz.

Uzm. Psk. Hande Kaynak (E-posta: handekaynak@gmail.com)
Yrd. Dog. Dr. Didem Gokgay (E-posta: didem@ii.metu.edu.tr)
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