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ABSTRACT

AGE RELATED CHANGES IN RECOGNITION MEMORY
FOR EMOTIONAL STIMULI

Kilig, Asli
M.Sc., Department of Cognitive Science
Supervisor: Assist. Prof. Dr. Didem Gokgay
Co-Supervisor: Assist. Prof. Dr. Bilge Say

July 2007, 89 pages

Recognition memory - a type of episodic memorydnd term memory - is
known in the literature to be affected by emotiaging and the modality of the
presented stimuli. The major aim of this study wasinvestigate whether
emotional stimuli enhances recognition memory. Aeotgoal was to observe
whether modality and aging effects are present diffdrentiable in a non-
Western subject sample. In literature, emotion istuavere based on mainly
two dimensions of emotions: valence and arousalveyer, the contribution of
these two dimensions to the enhancement of regognibemory still needs
clarification. The present study investigated sipeally the effect of valence
on recognition memory. Moreover, the experimentanipulations of this
study allowed observing the effect of valence arogaition memory due to
normal aging. Since modality of the presented diilsua major confounding

factor on recognition, separate experiments invg/wisual and verbal stimuli



were designed. Pictures and words were selectetieobasis of valence and
arousal ratings. The stimulus set of the visualogaedion memory task
consisted of the pictures selected from the Inteynal Affective Picture

System (IAPS) (Lang et al., 2005). The stimulusda$ehe verbal recognition
memory task was constructed from partially standacdmaterial for affective
norms of Turkish emotional words (METU TEW), whialas developed as a
part of this study. METU TEW allowed selecting wendith positive, neutral

and negative valence while controlling arousal. Thsults replicated two
findings reported in the literature: (1) youngerulésl recognized more
accurately than older adults; (2) recognition mgmeas enhanced for visual
items regardless of age and valence. Interestirtbig, study revealed that
recognition memory was not enhanced for emotiotiadwi varying only on

the valence dimension. More specifically, there \@adecline in recognition
memory for positive items and no change was obsefoe negative items,

regardless of age. Further analysis also revahktdhere may be differential

effects of abstractness and concreteness on vegbabnition memory in

aging.

Keywords: Recognition Memory, Emotion, Valence, Agi



Oz

DUYGU ICEREN UYARANLAR IiCIN TANIMA BELLE GINDEKI YASA
BAGLI DEGISIKLIKLER

Kilig, Asli
Yuksek Lisans, Bilisel Bilimler
Tez Yoneticisi: Y. Dog. Dr. Didem Gokcay
Ortak Tez Yoneticisi: Y. Dog. Dr. Bilge Say

Temmuz 2007, 89 sayfa

Uzun sureli bellekteki olaysal befim bir cesidi olan tanima bellgnin
duygulardan, ygdanmadan, ve wuyaranlarin modalitesinden etkilgindi
bilinmektedir. Bu argtirmanin oncelikli amaci tanima beilein duygusal
uyaranlar kagisinda daha iyisledigi savinin sinanmasiydi. gar bir amaci da
yas ve modalitenin, batili olmayan bir denek ornekldimerindeki etkilerini
gozlemlemekti. Literatirdeki duygu atmmalarinin temel olarak iki boyuta
dayandirildgr gorulmektedir: dgerlik ve uyariima. Ancak, bu iki boyutun
tanima bellgine katkilarinin halen neglgriimesi gerekmektedir. Bu agirma,
tek baina deerlik boyutunun tanima belie tizerindeki etkisini incelengtir.
Ayrica, bu arstirma kapsamindaki deneysel etkilemelergetik boyutunun
tanima bellgi Uzerindeki etkisinin normal yéanma ile dgisiminin de
incelenmesini sdamistir. Uyaran modalitesinin tanima acisindan ciddi bi

kirletici etken arz etfii gbz dnline alinarak, gorsel ve stzel uyaranlaercei
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ayri deney hazirlangtir. Degerlik ve uyarilma derecelendirmelerine dayali
olarak sozler ve resimler segiktir. Gorsel tanima belfg deneyinin uyaran
grubu Uluslararasi Duygusal Resim Sistemi’'nden @APLang ve dierleri,
2005) secilen resimlerle afwrulmuwstur. Sozel tanima belie deneyinin
uyaran grubu ise, bu atamanin bir parcasi olarak, Turkce sozcuklerin
duygusal yuklerinin kismen standagtialarak belirlenmesi (METU TEW)
neticesinde olgturulmuwstur. METU TEW sayesinde, uyariima sabit tutularak,
olumlu, nétr ve olumsuz derlik tasityan sozcikler secilrgir. Sonuclar,
literatirde vurgulanan iki bulguyu yansiytmr: (1) genc¢ egkinlerin tanima
performansi ygi eriskinlerinkine kiyasla daha iyidir; (2) tanima bgiliein, yas

ve deserlikten b&msiz olarak, gorsel uyaranlar icin dahasdvdl oldusu
gorulmistar. Ilging bir sekilde, dgerlik boyutunda dgiskenlik gosteren
duygusal uyaranlarin tanima bgijlee katkisi olmagy gorilmistar. Soyle ki,
yastan bgimsiz olarak, olumlu uyaranlar kasinda bir dids goéraltrken,
olumsuz uyaranlar igin bir @eiklik gozlenmemgtir. Sozel tanima belfgnin
daha detayli incelenmesi sonucunda, duygunun ss§mtikler Gzerindeki

etkisinin aratirmaya dger oldwgu kanisina varilngtir.

Anahtar sozcukler: Tanima beilleDuygu, Degerlik, Yaslanma
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CHAPTER 1

INTRODUCTION

Human memory is a realm attracting much interestha field of cognitive
science, as it forms the basis of knowledge anlitiabi Without investigating
how information is gathered, processed and reaactsil, it would be difficult

to understand cognitive processes in general.

In order to understand how the human memory worgpus paradigms and
models were introduced, especially after the cognieéra, based on duration,
nature, encoding and retrieval of information. Rdgay duration, human
memory can be classified as long term memory aod $&rm memory. Long
term memory is further divided into explicit and ilief memory with respect
to retrieval of information. Implicit memory refets remembering information
without being aware of it, whereas explicit memosfers to conscious
retrieval of information. Explicit memory branchésther into episodic and

semantic memory.

The term episodic memory was first introduced bivihg (1983), referring to
a system of memory that renders possible the couscrecollection of
(personal) happenings and events from one’s perquast and the mental
projection of anticipated events into one’s suliyecfuture. Mainly two kinds
of tasks are used to measure episodic memory peafore: recall and
recognition. In recall tasks, participants are giwelist of items to study first

After this study period, they are required to retiaése items. In recognition



tasks, participants are again given a list of itemstudy, but this time in the
test period, they are required to recognize theiposly studied items from a
list which also contains new items. It is claiméattin these kinds of tasks,
people use two processes: recollection and faityliadn recollection,
participants consciously remember having studieditbm in a manner that
they can recollect, in detail, when and where thay the item. In familiarity,
however, participants cannot remember having stuitlie item, but rather they
feel familiar to the item. In other words, partiaigs are sure that they saw the
item without recollecting the item in detail. Thiene, recall and recognition
tasks account for different processes of episod&nory, and so episodic

memory can be further divided into recall memorg agcognition memory.

On another front, research on recognition memauxy.,(©&cshner 2000; Sharot,
Delgado & Phelps, 2002; Kensinger & Corkin, 2008)ggests enhanced
recognition of events and items containing emofiomd&ormation. This

enhancement is claimed to stem from the recollegbicess rather than the
familiarity process. On the other hand, the failmfesome research (e.g.,
Maratos, Allan & Rugg, 2000; Dougal & Rotello, imegs) to find this effect
suggests that the recognition memory literatureedaome inconsistencies

regarding the effect of emotion.

Yet another intriguing issue in the memory literatis age related changes.
Grady (2000), Grady & Craik (2000), Kensinger (20pbint out that memory
deteriorates due to normal aging. In order to dgvel full understanding of the
working principles of human memory, it is importatd observe which
processes of memory decline due to normal agingréffibre, changes through
the life span in memory will guide researchers fwre accurate models of
human memory. Some research (e.g., Parks, TotBm&th, 2004, cited in
Howard et al. 2006) found that normal aging wa®eissed with a decline in
recognition memory due to a decline in both of theponsible processes;
recollection and familiarity. On the contrary, athstudies (e.g., Howard,

Bessette-Symons, Zhang & Hoyer, 2006) found thdticgons in recognition

2



memory due to normal aging were specific to rectib® process. There is
also a growing literature on recognition memoryg(eCharles, Mather, and
Carstensen, 2003; Thomas, 2006) suggesting thar adults are more
sensitive to emotionally positive events. Similadyder adults are claimed to
improve emotion regulatidnsuch as maintenance of positive affect and

decrease of negative affect.

The motivation of this study stems from the diserapes in the literature
regarding effects of emotion on recognition memaoryyoung and aging
populations. Interestingly, despite the overall lisecin memory, emotional
processing remains intact with aging. As a redhis thesis is designed to

focus specifically on the effects of emotion anthggn recognition memory.

It has long been accepted that emotions have thri®gonal dimensions:
valence, arousal, dominance. Valence is the dimansinging from pleasant
to unpleasant (e.g., “fear” has unpleasant coniooistwhereas “confidence”
has pleasant connotations). Arousal is the dimenséerring to the intensity
or impact of emotional experience (e.g., “feararsarousing emotion whereas
“confidence” does not imply a great deal of arous@lominance, a less
strongly-related dimension, ranges from feelingstadng to weak (e.qg., “fear”
involves a feeling of weakness whereas “confidenoeblves a feeling of
strength) (Bradley and Lang, 1999). In order toestigate the emotion effect
on recognition memory, the stimulus set was coostrdibased on ratings of
two dimensions of emotion; valence and arcudgdrlier studies on emotional
effects did not differentiate between the arousadl aalence dimensions
systematically. In our study, we focused only oa ¥ialence dimension, while

setting the arousal dimension to neutral values.

! Emotion regulation refers to the processes by windividuals influence which emotions
they have, when they have them, and how they expegiand express these emotions (Gross,
1998).

% Previous research on emotion and memory consideaéghce and arousal as the main
dimensions of emotions.



Previous research on recognition memory revealedalitg effects, such that
pictures are recognized better than words. Thezefitre present study was
designed to observe age related changes in remmgmtemory using both
verbal and visual stimuli. The visual stimulus 8ets constructed from the
widely used International Affective Picture Syst@@PS) (Lang, Bradley and
Cuthbert, 2005) which provides a set of normatiretonal stimuli rated for

the three dimensions of emotion. Due to lack oétaa$ normative emotional
stimuli for Turkish words, a normative study, nam@&WETU Turkish

Emotional Words (METU — TEW) was initiated and wased in the verbal
recognition memory task. As a part of this normatstudy, a set of Turkish
words was rated for valence, arousal and dominagcg0 participants with

varying ages. From the results of this norming wtud subset of the
emotionally normative words was chosen to congtitbe verbal stimulus set.
Both visual and verbal stimulus sets were carefalisanged to consist of

emotional items with negative, neutral and positigkence but neutral arousal.

The major goal of this research was to measure otrerall recognition

performance for emotional stimuli, while also intigating the contributions of
familiarity and recollection. Considering the légéure on age effects, it was
hypothesised that older adults would not perforng@sd as younger adults in
recognition memory tasks. According to another ligpsis, a modality effect
would be observed, such that, pictures will be geced more accurately than
words. Our last hypothesis rests on the evideneg #motion enhances
recognition memory. Unfortunately, early researah this issue has not
identified contributions of valence versus arousal this enhancement.
Therefore, we will investigate specifically how &ate affects recognition

memory in young and aging groups.

The organization of this thesis is as follows. Iha@ter 2, the literature on
recognition memory, interaction between emotion ar@nory and age related
changes in memory and emotion processing is pregemidetail. In Chapter 3,

the methods and results of the normative study wrkiSh emotional words

4



will be given in addition to the methods and resuwlt the recognition memory
experiments. In Chapter 4, the results will be wuksed with possible
explanations in the light of the previous researab, well as limitations.
Finally, Chapter 5 draws a brief conclusion of siedy.



CHAPTER 2

LITERATURE REVIEW

This chapter reviews the literature under three nm@ipics recognition
memory, interactions of emotion and memory, andliyn age related changes
in memory. Firstly recognition memory will be rewied with respect to both
theory and measurement methods of recognition mgnmidren the influence
of emotion on memory will be reviewed with respecboth psychological and
neuropsychological evidences. Finally, the literatof aging effect on memory

and emotion will be summarized.
2.1 RECOGNITION MEMORY

Tulving (1983) argued that there are multiple mgmsystems. For the long
term memory, there are two main distinctions; neslarative (implicit) and
declarative (explicit) memory (see Figure 1). Deati’e memory also divides
further into two systems which are episodic and asgit memory. Episodic
memory refers to events that occupy a particulatiaband temporal context,
and semantic memory refers to general knowledgeitath@ world (Squire,
Knowlton & Musen, 1993).

Recognition memory is a type of episodic memory,icWwhenables us to
distinguish previously learned items from new iterirs recognition tasks
participants are given a list of stimuli in thedtusession and after a retention

interval participants are given another list ofmatli which contains both



studied items and new items. Then participantshaee required to identify the

items that they have seen previously from the riems.

Long Term Memory

O\

Non-Declarative (Implicit) Declarative (Explicit)

Y

Semantic Episodic

N

Recognition Recall

s

Recollection Familiarity

Figure 1 Taxonomy of Memory

There are mainly two views of recognition memoryabprocess theory and
signal detection theorypual-process theorystates that recognition decisions
are based on two distinct memory processes cadleallection and familiarity
(Atkinson & Juola, 1974; Jacoby, 1991; Tulving, 398Mandler, 1980;
Yonelinas, 1997). Recollection is a relatively slamd effortful process
whereas familiarity is an automatic and fast prec&ecollection consists of
retrieving details associated with the previousentation of the item; on the
other hand familiarity helps us to know the itemtheut recollecting
contextual details. Recognising a person can bead gjlustration for these
processes. Sometimes when we recognize a persaamvm®t remember from
where we know this person, we cannot explicitly eember having met that
person. In these kinds of situations, only the feamty process is active. On
the other hand, if we can remember how we metketon, the recollection

process is active.



Signal-detection theorywhich was introduced to psychology by Green and
Swets (1966), states that recognition decisionsbased on the strength of a
memory signal in relation to a decision criteriofvixted, 2007). This view
suggests that there is a single process underiimmgecognition memory. This
theory involves two equal variance Gaussian distidims; one representing old
items (targets) and one representing new itemsgjurand one decision
criterion. If the signal strength of the test ité&snabove the decision criterion
then the item is affirmed to be ‘old’, and if thgsal strength is below the

decision criterion then it is declared to be ‘n€sée Figure 2).

(:Newu = : ::Oldr:

Lures\ , // \ //Targets

Memory Strength

Figure 2 Equal variance signal detection model (Wixted &efth, 2004)

Another view is proposed by Yonelinas (1994), whiebonciles the two main
views of recognition memoryYonelinas High Threshold/Signal Detection
Theory (YHT) suggests that recollection is a high thresholdgs8 that may
or may not occur, and that familiarity is an equatiance detection model

Familiarity-based decisions are made when the lest@n process fails. In

% The original high-threshold model held that rectigniis a probabilistic process, in which, a
test item is either recognized (i.e., it falls ab@vthreshold) or it is not (i.e., it falls below
threshold), with no degrees of recognition occigrtxetween these extremes (Wixted, 2007).

4 Equal varience detection model states that faritifigg a continuous variable, and because
targets and lures have some degree of familiaspeiated with them, these decisions are
thought to be characterized by the signal-detegirogess (Wixted 2007).



other words, when a target item is presented amd pdwticipant cannot
recollect the item, the decision is made by uséheffamiliarity component.
Familiarity decisions are thought to be based anadi detection theory,

because familiarity is considered to be a contisuariable.

2.1.1 From Dual Process Models to Yonelinas High Tashold Model

The dual process models of recognition memory aveded into several

groups with respect to different aspects of redogmimemory. Firstly, from a

general organization of memory perspective, Tull@mgodel will be discussed
with supporting evidence from neuroanatomical dateen, two more models
will be discussed in order to emphasize the disoation between the two
processes (recollection and familiarity). These twodels, the Jacoby model
and the Yonelinas model, which differentiates twestems by distinguishing

the type of information they provide.

According to Tulving, recognition performance isnswered to be based on
both episodic and semantic memory. The episodic angsystem gives rise to
conscious remembering, whereas the semantic megines rise to conscious
knowing of the item. At the time of encoding, infuation passes through the
semantic system to the episodic system. Howevedheatime of retrieval, the
two systems are independent and can operate itigbafalving also supports
this idea by indicating that there are distinctitraegions for semantic and
episodic memory. For instance, the hippocampusnigortant for episodic
memory, and surrounding structures of the medmptwal lobe are critical for

semantic memory.

Some neuroanatomical data (Eichenbaum, Otto & Col€®83) supports
Tulving by proposing that the hippocampus is caitifor recollection with a
distributed pattern, and the surrounding structofesiedial temporal lobe are
critical for familiarity. From neurological studie# is observed that patients
with more extended damage to the medial tempols Bhow deficits in both

familiarity and recollection. However, patients kvliippocampal damage show

9



deficits in recollection only. In addition to tlmele of medial temporal lobe,
frontal regions are also found to be related witmmory functions, such that
right prefrontal regions are critical for retriefedbm episodic memory, and left
prefrontal regions are critical for retrieval frsamantic memory and encoding
into episodic memory. This is also known as Hemesjgh Encoding and

Retrieval Asymmetry (HERA) (Nyberg, Cabeza and ndy 1998). HERA

can also be considered as an evidence for thevien@nt of both semantic and

episodic memory in recognition.

From another perspective, Jacoby and colleague3(11984, 1991, cited in
Yonelinas, 2002) suggest that recognition memodgioents are based on
processing fluency and elaboration given to thenitdhus, recollection is
deemed to be an analytic and consciously controfedcess, whereas
familiarity is deemed to be an automatic procedwus] “[familiarity] arises
when fluent processing of an item is attributedpést experience with that
item” (Yonelinas, 2002, p.445).

Yonelinas and colleagues distinguish recollectind tamiliarity “in terms of
the type of information that they provide and ire textent to which each
process influences recognition confidence” (Yorasdin 2002, p. 446).
Familiarity is said to reflect the “quantitative”emory strength information,
which is described by Signal Detection Theory. Recton, on the other
hand, reflects “qualitative” information about tipeevious event retrieved.
When qualitative information such as where, whatem cannot be retrieved
by the subject, the subject relies on familiariBecollection decisions are
based on a high threshold process that determinesther the subject
recollects or not, and familiarity decisions aresdzhon a continuous range of
recognition confidence. This model, just like mosthe models, assumes that
recollection and familiarity operate in a parabeld independent fashion. The
two processes are considered to be independenthantype of information

that familiarity and recollection provide is regaddas the main difference that

10



distinguishes the two processes. In order to meathe performance on

recognition memory several methods are introdugeibearchers.

2.1.2 Measurement Methods of Recognition Memory

Several measurement methods are suggested in tdratdre to quantify
recognition memory due to different models. As nwermd previously, there
are basically two models; dual process and sige#éation. Measurement
methods used within each model are summarized beitlwemphasis on the

ones used in this study.

2.1.2.1 Dual process models

In order to evaluate the dual process models afg®iion memory mentioned
above, many measurement methods were developecarithin assumptions.
These methods fall into two general categoriesask-dissociation methods
and process-estimation method¢Yonelinas, 2002). In general, task
dissociation methods identify a task or test coodithat isolates one of the
processes. For example, response-speed methods @arbcategory of task-
dissociation methods which rely on the assumpttat familiarity is faster
than recollection. Thus, recognition performancexamined for fast and slow
responses in a regular recognition task. The fagpanses are considered to
reflect the familiarity process and slow respora@sconsidered to reflect the
recollection process. Another task-dissociation hoétcan involve making
inferences by comparing recall tasks and recognitigks. The recollection in
a recall task is assumed to be similar to the lectobn in recognition task.
Thus, if a variable has a larger effect in a retadk than in a recognition task,
then that variable is said to have an effect onréoellection, not familiarity.
However, these methods have disadvantages bedsupatterns of the results
may be problematic. For example, the differencab@fperformances on recall
and recognition task may not be on the same ssalié would be misleading to
compare the results as if the performances werth@isame scale. In order to
overcome this problem, some quantitative methods weveloped which form

the second category mentioned above: process-égtimmethods.

11



Process-estimation methods are further divided ititcee subcategories;
namely process-dissociation procedure; and Rec€@yperating Characteristic
(ROC) procedure; remember/know procedure (Yonelir2302). Process-
dissociation procedurdirst used by Jacoby (1991), measured the abitity t
remember when or where an item was studied eark®r. example,
participants studied both a visual and audio tign they were first instructed
to respond “yes” if they have studied the item bef@egardless of the list type,
and then in another test condition they were insédl to respond “yes” to
heard or seen list items. In the first test cooditithe responses were made
based on both recollection and familiarity. In teecond test condition,
however, the decisions were made only based orleetton. Thus, the “yes”
responses in both test conditions can be usedfonating the recollection and
familiarity indices. It is also possible to estimathe contribution of
recollection and familiarity by using the Receiv@perating Characteristic
(ROC) procedure. The ROC procedure is actually usedignal detection
models, which will be discussed in detail. Accogdio the High Threshold /
Signal Detection Theory, the familiarity procesfidnees like a signal detection
process, so in order to measure familiarity; theCR@ocedure can also be
used. In the ROC analysis, an equation is derifiat describes how hit rates
(old responses given to studied items) and falsemalrates (old responses
given to non-studied items) should be related wperformance reflects a
combination of recollection and familiarity (Yonetis 2002). Then this
equation is fit to the observed empirical ROC whiglderived by subjective

confidence ratings of each participant.

In this study, among these quantitative measurbs, 'temember/know'
paradigm was chosen to study the states of awareaesompanying
recognition memory. The ‘remember/know’ paradignsJiest introduced by
Tulving (1985) in order to study the nature of conoas experience in explicit
memory tests such as recognition memory tasks. fdmember/know
paradigm measures the contributions of the redodlecand familiarity

processes in the overall system by requiring sébjerintrospect about their
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judgments. Subjects are required to respond “reraehibthey can remember
explicitly and vividly studying the item (i.e. “lam remember studying the
word in the list”). Subjects are required to regpdinow” if they cannot

remember explicitly and vividly studying the itenatlthey are sure that the
item was on the list. Remember responses are osestitnate the contribution
of the recollection process and know responsesuaesl to estimate the

contribution of the familiarity process.

Researchers (Tulving, 1985; Gardiner, 1988; Gardind Parkin, 1990) found
different effects on ‘remember’ and ‘know’ judgenin several studies. For
example, Tulving (1985) reported that as the redannterval increases (from
day 1 to day 8) ‘remember’ responses decline kaaid overall recognition.
Gardiner (1988) also observed a levels-of-processiiiect for ‘remember’
responses, such that there is superior recognftormemory items studied
under semantic associates than items studied yreteeptual associates. In
another study, Gardiner and Parkin (1990) examiedeffects of divided
attentio on ‘remember’ and ‘know’ responses. ‘Rememberpoeses were
reported to be affected from the divided attenstudy condition but ‘know’
responses were equivalent for both undivided amuiell study conditions. In
summary, these experiments show that remember aod/ kesponses are

based on functionally different processes.

It has been further suggested by Yonelinas andbya¢@995) that the
recollection and familiarity processes can be qtetivtely estimated from the
measures of ‘remember’ and ‘know’ responses. Tlpgrtion of ‘remember’
responses should provide a measure for recollecfmow’ responses, on the
other hand, are ambiguous. Subjects respond ‘knadvén they feel familiar
and cannot recollect and hence, ‘know’ responséiectefamiliarity in the

absence of recollection. According to Yonelinas dadoby (1995) these two

® Craik and Lockhart (1972) found that the durapiind strength of memory traces depends
on depth of processing (i.e., the deeper the lefvptocessing the longer and stronger the
memory trace).

® Subjects engage in a secondary task in additiomaia task at a test.
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processes can occur independently. Thus, theydintex the independency to
this paradigm by correcting with the familiaritytiesate. For the recollection
index probability of a remember response is usedti@ other hand, ‘know’
responses were given when an item is familiar aat recollected. Thus

‘know’ responses can be represented as

K = F(1-R) 1)

whereK denotes the probability of ‘know’ responsEds the familiarity index

andR is the probability of ‘remember’ responses.

Without correction, the proportion of ‘know’ ress@s will underestimate the
probability that an item is familiar. To correctetiiamiliarity estimate, then
‘know’ responses are divided by the opportunitygige ‘know’ responses.
Thus, the index of familiarity is calculated by mesging Formula 1 as shown

below.

F=— )

where, as beford; is familiarity index, K denotes the probability ‘@how’

responses and R represents the probability oféreber’ responses.

With these corrections, the remember/know paradigoomes consistent with
the independence assumption of the Yonelinas mddelthis study, the
corrected version of remember/know paradigm wad userder to distinguish

familiarity and recollection processes
2.1.2.2 Signal detection model

In order to evaluate the signal detection theoryeabgnition memory, more

general methods such as old/new recognition merageyused. As described
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previously, old/new decisions are thought to be enad the basis of signal
detection theory which states that recognition mgnmocesses rely on a
single process. If the test item generates a mersigryal that exceeds the
decision criterion then it is declared to be oltheswise it is declared to be
new (Wixted, 2004). Thus, according to Wixted (20@4is theory assumes
that recognition decisions are based on variabéngth-of-memory traces. A
detailed analysis on recognition memory is alsosiids using the ROC

procedure. In addition to requiring participantséspond “old” or “new”, the

ROC procedure requires their subjective rating affidence level for giving

that response. Thus, the behaviour of hit rates fatgk alarm rates are

observed for different confidence levels.

Although Rajaram (1993) had shown that remembewlikjuolgements showed
different behaviour than sure/unsure judgementsielaate was initiated by
Donaldson (1996) who argued that remember and kpamlgements might
reflect different memory strengths. Thus thes@uents can be adapted to fit
signal detection theory. More specifically, Donalds(1996) states that
‘remember’ and ‘know’ decisions are made basedvem different decision
criteria. The ‘know’ criterion is situated at a aBVely lower point when
compared to the ‘remember’ criterion. (Figure 3)éaing to this argument,
if the memory signal that the item generates isvalibe ‘remember’ criterion
the response is ‘remember’ and if the memory signdletween the ‘know’
criterion and the remember criterion then the raspois ‘know’. Thus,
according to this argument, remember/know judgmedntsiot have to reflect
gualitatively two different memory processes ratiese judgments can reflect

different decision criterions in a signal detectibaory of recognition memory.

Wixted & Stretch (2004) argued further that thehedd be a relationship
between ‘remember/know’ judgments and confidendmgs. In a study by
Stretch & Wixted (1998), subjects were asked tesifg their old judgments as
‘remember’ or ‘know’ and they were also asked tteréheir recognition

decisions in terms of a degree of confidence. Iditexh to hit rates, they
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observed the false alarm rates of ‘remember ambwk judgements. They
showed that ‘remember’ false alarms were made higher confidence and
more quickly than know hits. What they also founaswthat confidence ROCs
predicted ‘remember/know’ ROCs. Hence, they cormtud that

‘remember/know’ judgments may represent differeztision criterions based
on confidence in judging the item as ‘old’ or ‘newin the methods section,
how both dual — process and signal detection theavas utilized in this thesis

will be described in further detail.

Know Remember

10 il 2('Jlli 30 cII 4l'JIl:I 5li'.lld

Targets
e
y4

Memory Strength

Figure 3 Signal detection interpretation of ‘remember/ khpwigements (Wixted, 2004)

2.2 EMOTION AND MEMORY

It has been known that emotionally salient evemisaace episodic memory
causing these events to be recollected more vivalg clearly, when
compared to neutral events. Research on cognitgoscience of emotion
and memory has specified mainly two structures; bagpocampus for
encoding episodic memory and the amygdala for nadihgl episodic memory.
These two systems are found to have influences ach eother. More
specifically, the amygdala modulates the hippocangy influencing

encoding, consolidation and retrieval.
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2.2.1 Neural bases of two different systems - emaiti and memory

Evidence suggests that subcortical circuits whicdvolve telencephalic
structures (basal ganglia, limbic circuits, andtexy, diencephalic structures
(thalamus and hypothalamus) and mesencephalictstesc(pontine reticular
nuclei) are essential to the cortical representatiboemotional experience and
behavior (Tucker, Derryberry & Luu, 2000). There @awo main subcortical
circuits; the dorsal corticolimbic pathway and thentral corticolimbic
pathway, which connect neocortex and limbic stmgguAccording to Pandya,
Seltzer and Barbas (1988) (cited in Tucker et 2000) the mammalian
neocortex evolved from limbic structures at twofatiént points. The dorsal
corticolimbic pathway which connects the cingulgteus, the parietal lobe
and the dorsal frontal lobe to the limbic systenthisught to have emerged
from the hippocampus and the ventral corticolimithway, which connects
the inferior temporal lobe and the orbitofrontabdoto the limbic system is
thought to have emerged from the primitive olfagtoprtex. In addition to
this, the architecture of the telencephalon showeat the limbic structures
connect the sensory representational networks @fpibsterior brain to the
action representational networks of the anteriairbrThus, subcortical limbic
structures such as the thalamus funnel the widadprertical sensory inputs to
key regulatory systems to modulate the arousalraativational state of the

neuroaxié (Tucker, Derryberry and Luu, 2000).

Based on the anatomical distinction of the dorsdleentral pathways, Tucker
et al. (2002) claimed that those dorsal and vep@a#tways may operate under
different memory systems. Supporting this claime twuemory circuits have
been outlined. One is the ventral circuit which siets of the thalamus, the
amygdala, and the ventromedial frontal cortex. otieer is the dorsal circuit
which consists of the thalamus, the hippocampus #rel mediodorsal
prefrontal lobe (cingulate). As Phelps (2004) pedhout, the amygdala is more
or less specialized for emotional processing, amlventral circuit of memory

" Neuroaxis is an imaginary line through the spamat to the front of the brain
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is crucial for the acquisition and expression adrfeonditioning® which is
indispensable for survival. The dorsal circuit tiratolves the hippocampus is
necessary for declarative or episodic memory. Meeeo Nadel (1992)
suggested that the hippocampus and dorsal circayt Ime important not only
for spatial memory but also for contextual memorliisTsuggestion may also
support the view that hippocampal memory formati@n crucial for
consolidation of episodic memory. On the other haad Nadel (1992)
believes, the contribution of the ventral memorscwit, which involves the
amygdala may be generalized to memory for objeEke object reservoir
probably works in connection to the what pathwayvision, and inferior

pathway in semantic processing of language.

Although many researchers put forward theories rokgg these 'dorsal’ and
'ventral' memory systems, there exist consideraiiensistencies regarding
the anatomical structures that participate in thesepathways as well as their

functional role in memory processes.

2.2.1.1 Influence of emotion on memory

According to Hamann (2001), four key concepts owtional explicit memory
have emerged from animal studies, which are algpa@ted by studies on
humans. Firstly, the amygdala is the primary orthésr of processes of
emotional memory. Without the amygdala, the emati@ffects are less likely
to occur. Secondly, the amygdala can affect expiemory by modulating
the brain regions involved in memory. Thirdly, ttedease of stress-hormones
interacts with the amygdala, affecting the explioiemory. Finally, the
modulatory effect of emotionally arousing eventsotlyh the amygdala acts

specifically on the hippocampus.

The amygdala is thought to affect the hippocampough encoding,
consolidation and retrieval (Hamann, 2001; Phefi¥)6, LaBar & Cabeza,

8 Neutral stimulus acquires aversive propertiesdipdppaired with an aversive event.
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2006). According to Cahill & McGaugh (1998), sintlee amygdala is a
heterogeneous collection of distinct nuclei, amtaithese distinct nuclei have
different functions in learning, the basolateral fginygdoloid nuclei) nucleus
is responsible for the modulation of memory storégensolidation). Thus,
there should be a modulation of memory storageefootional memories.
According to some studies, stress-hormones, suchdasnaline, could be
considered as a candidate. When emotional stinmalipaesented, the stress-
hormone system is activated, affecting memoryhig $ection, the influence of
emotion on memory is reviewed for three processe®Ilving memory:

encoding, consolidation, retrieval.

Encoding

Hamann (2001) reported several neuroimaging stutiessupport the role of
the amygdala in emotional memory encoding. In tlsdgdies, the activation in
the right amygdala when the negative and positivausi are presented is
correlated with higher performance in emotionamsti in the subsequent
memory tests. Hamann (2001) also supported the ¥iew amygdala can
modulate hippocampus by showing correlated hipppedractivity with the

activity in the amygdala.

According to Phelps (2004), the amygdala can imibeéehippocampal memory
by facilitation of attention with emotion. For emt&d encoding of memory,
enhancing attention is one of the most importarit afuseveral factors. As
neurological evidence suggest, amygdala has rem@proonnections with
sensory cortical regions, which facilitates resppgdo an emotional stimulus
rapidly, irrespective of attentional focus. As Risebuggested, the amygdala
might receive emotional information of a stimulasearly processing, and by
the help of the feedback mechanisms in the limlystesn, it enhances

perception and attention, resulting in facilitatmirattention with emotion.

LaBar and Cabeza (2006) also report that one additi consequence of

emotional arousal is focusing attention on centga@t information by
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neglecting the peripheral details for complex eserittentional focusing
ensures that emotionally salient features of comphents are preferentially
retained in memory. They also support this viewsbgwing that patients with

amygdala lesions fail to focus on central gistinfation in memory tests.

Consolidation

Phelps (2004) claimed that events that elicit eomati responses are likely to
be more important for survival, thus likely to mmembered more. According
to her, evidence from animal models suggests beaimygdala modulates the
consolidation of episodic memory by influencing thippocampus through
stress hormones such as adrenaline. According barLand Cabeza (2006),
emotional situations activate complex interactidretween adrenergic and

glucocorticoid systems, resulting in adrenalineasks.

Hamann (2001) supports the role of the amygdalaemory consolidation by
reporting that individuals with amygdala damage eggpto be impaired
significantly in mechanisms that enhance explioibéonal memory, but show
normal reactivity to emotional stimuli. More spécdflly, as Phelps (2004)
reviewed, Dolan et al. (2004) had studied patiemts varying degrees of
pathology to the hippocampus and the amygdala gutive encoding of
emotional and neutral words. They found that tfiedmygdala pathology was
correlated with the subsequent memory for emotiarm@ads, in that the higher
the left amygdala pathology, the worse was theoperdnce on emotional
memory. On the other hand, memory for neutral wevds only related to the
degree of hippocampal damage. Thus, the findingSanfli et al. (2000) and
Hamann (2001) suggest that encoding and consaatiechanisms interact
in a way that emotionally arousing events and diiame processed differently

during encoding, resulting in an enhanced long-teomsolidation.

Tucker et al. (2000) suggest that there is a htbreal anatomy of emotion and
memory. Nucleus basalis is a modulator for inteoast between the cortex and

the limbic system, which is important for gatingtaml information into and
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out of the limbic system. The sensory inputs arst forojected to the limbic

system, then to the nucleus basalis. Later, thdeunsicbasalis projects the
feedback to modulate the corticolimbic traffic. &ftthe emotional content of
cortical input is determined by the limbic systdhe nucleus basalis motivates

memory consolidation.

Retrieval

Hamann (2001) reviewed two studies that examineddle of the amygdala in
emotional episodic memory retrieval. In the firstepthe retrieval of personal
autobiographical memories was studied, and incceasivity in the right
prefrontal cortex, the right amygdala, the righggucampus, the temporal pole
and the insula were found to be associated withiexetl of personal
autobiographical memories with emotional saliednethe second one, which
was an experimenter created emotional memory stDdign (2000, cited in
Hamann, 2001) examined retrieval using factoriaigie that varied stimulus
valence (negative, neutral, positive), retrievaicidental, intentional) and
retrieval success. The results show that the teahpgmyle was related with
emotional memory retrieval, yet the left amygdalasvactivated only during
successful intentional retrieval of emotional itemkich is the actual retrieval
of emotional memories. Thus, these results sugpertdea that the amygdala
has a modulatory role in the retrieval of memorassyell as a role in encoding
and consolidation, and probably there is hemisphasymmetry in the

distribution of these roles.

2.2.1.2 Influence of memory on emaotion

Memory and emotion influence each other bidireclyn As this thesis
investigates the effect of emotion on memory, thguence of memory on
emotion will not be reviewed in detail. Only theafecondition paradigm will

be given as an evidence of the influence of mermargmotion.

The fear conditioning paradigm, an example of neaolarative memory

(LaBar & Cabeza, 2006), can be considered as adeese of how
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hippocampal memory can influence the amygdalae#m €onditioning studies,
when a neutral stimulus (blue box) is presentedh &it aversive event (mild
shocks to the wrist), participants show an arotssphonse during presentation
of the blue box even when there is no mild shoakil&rly, human beings are
known to be the only animals that experience amiggdativation through
instructed but not experienced fear. Thus, accgrthrPhelps (2004) having an
instructed episodic representation of the emoti@mghificance of a stimulus
can lead to activation in the amygdala, which irrntumediates the

physiological expression of fear when this stimutupresented.

2.2.2 Experimental Evidence of Interactions betweeBmotion and
Memory

There are several experimental studies that supiperdea of vivid memories
for emotionally arousing events. Ochsner (2000) dooted a set of
experiments in order to observe whether emotionahts are richly recollected
when compared to neutral events. Two factors thaume better recollection
were found to be distinctiveness and attentionhérsee. An increase in the
distinctiveness of an item will imply that the itemm more likely to be

recollected. In addition, more attention on encgdine item will result in a

clearer recollection of the item. This is due te tlact that: (1) emotional
stimuli are elaborated differently from neutralnstili (Cato, Crosson &

Gokcay, 2004) and (2) emotional stimuli capture enattention than neutral
stimuli. When it comes to familiarity, Ochsner sagts that emotional stimuli
are processed more fluently than neutral stimdgawnse familiarity depends
on the ease of the processing of the item. He psxdres that have different
levels of emotional valence and arousal for studgl aecognition. At the

recognition stage, he used the ‘Remember/Know’ gulace. Then he
manipulated the attention of subjects to the pasitinegative and neutral
pictures by making the subjects evaluate the pecaither conceptually (e.g.
“Do you want to get closer to the picture?”) orqegtually (e.g. “How bright

is the picture?”). After a one-week retention ity participants took part in

an incidental recognition memory experiment. Fiyalhe concluded that,
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although the overall recognition does not changgnicantly between
emotional valence conditions, negative stimuli ehdb be ‘remembered’ and
positive stimuli tended to be ‘known’. He also fauthat recollection, which
was estimated from ‘remember’ responses, was eelafioc negative valence
and highly arousing stimuli, and to a lesser extimtpositive stimuli. Finally,
these patterns were not affected by the variatiordepth of encoding across

experiments.

Kensinger and Corkin (2003) support the findingst tlecollective memory is
enhanced for emotional stimuli, especially, negasitimuli. They also used the
‘remember/know’ paradigm in their research in otdetistinguish recollection
and familiarity in a verbal recognition task. Inighstudy, they examined
whether individuals were more likely to remembetads of presentation of
negative words than those of neutral words. Theltesf the first experiment
were consistent with the prior study (Ochsner, 2000 that negative words
were remembered or recollected more than neutraldsvoAdditionally,
familiarity or 'know' responses were slightly mdrequent for negative words.
They also supported the findings by conducting arc® memory task in
addition to the recognition memory task. The wowlse shown as in the
previous experiment, except in different colorg] #men subjects were asked in
which color the old item was presented. The ressiiswed that participants
had more detailed memories for negative stimulihstmat they reported the
colors of negative items more accurately then aftraé¢ items. In addition to
these results, the independent effect of high alaursd negative valence words
were tested for recognition memory, source memaoy r@call. The findings
revealed that high arousal words with neutral vedewere recollected more
frequently than negative words with neutral arowsal negative words were
recollected more than neutral words. The familyapattern was similar to the
recollection pattern as well. Thus, this study com$ that across all tasks,

details associated with the presentation of wordsewmore likely to be

° Source memory is the ‘where’ and ‘when’ comporrepisodic memory. Source memory
includes contextual feature rather than content.
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remembered for emotional items and there were alsoenhancement of

familiarity for emotional items.

Imaging studies (Sharot, Delgado & Phelps, 20049 alupport the previous
findings that although the overall accuracy of ggation does not change with
emotional manipulations, recollection is enhanced megative and high
arousal visual stimuli. Sharot et al. showed th#éeknt subregions of medial
temporal lobe have independent contributions tofediht recognition
judgements of 'remember' and 'know' based on thetienality of stimuli.
Specifically, these findings indicate that the anglg responds selectively to
‘remember’ judgments for emotional stimuli andgheahippocampus responds
selectively to 'remember' judgements for neutrethgi. These findings also
support the idea that the amygdala plays a rolemotional memory, and the
parahippocampus plays a role in perceptual infaonaguch as recognition of
scene details. Activity in the hippocampus did doter between emotional
and neutral pictures for either 'remember' and iknodgements. Authors
suggest that, because the hippocampus plays @rtie retrieval of semantic
information, subjects rely on semantic informatifor both neutral and

emotional pictures.

2.3 AGE RELATED CHANGES IN MEMORY AND EMOTION
PROCESSING

In literature, there are many studies indicatingnsocognitive functions
including sensory function and speed of procesdiegjine from early to late
adulthood (Cartensen & Mikels, 2005). Visual petuep attention deficits
(Grady, 2000) and reduction in efficiency of inhdsy processes (Grady &
Craik, 2000) also confound cognitive aging. Apadni lower level cognitive
mechanisms, higher cognitive mechanisms also detée. For example,
deficits in memory (Grady, 2000; Grady & Craik 208&nsinger et al., 2005),
reasoning and problem solving (Salthouse, 1996) seléctive attention

(Verhaeghen & Carella, 2002) are experienced througthe life-span.
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Cognitive processing decline is most observed iforigfl and resource-
intensive processing, relative to automatic praogsgartensen, 2005). Some
of the research on memory in aged population (Grad§0) gives insights for
the difference of effortful and automatic processesgeneral, there are only
slight decrements in implicit memory which can loesidered as evidence for
intactness of automatic processing. Age-relateci@bs in short-term memory
are also slight, since older people can repeat laaskort string of words,
letters or numbers with almost equal accuracya# heen postulated that older
adults are impaired in consciously recollecting tbeeents but relatively
unimpaired in experiencing the familiarity of a egaised item. Therefore, in
recognition memory tasks, due to the familiarityngmnent, older adults show
less decrement. The most age-related losses in rgemamlve free or cued
recall tasks, because these tasks involve recalfecf the original event or
object explicitly (Grady & Craik, 2000). Recogniticand recall tasks are
measures of declarative memory therefore the iraggaerformance on these

tasks are related with declined episodic memorgtian.

The decline in functioning of episodic memory magy @ue to changes in
encoding and retrieval of the episodes in agingpfee(Grady, 2000), as well
as an overall decline in the speed of processing.eikample, there is some
evidence that, older adults often have less aabivadf frontal areas during
encoding, but bilateral prefrontal activation dgriretrieval (Cabeza et al,
1997). However, in younger adults, generally, thesean asymmetry of
encoding and retrieval. There is an increased iactiv left prefrontal cortex

during encoding and an increase in the right prefdocortex during retrieval

(Nyberg et al., 1998).

Aging affects memory through both encoding andiee#d processes. The
most observed behaviour of older adults is the drighsponse time but there
are several other findings regarding encoding atderal changes in older

adults. First of all, when distinctive and non-listive encoding conditions are
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represented, recollection is affected. Among twiospaf homograph¥ such as
“organ-music, organ-heart” and “organ-music, orgeémno”, the first two pairs
are distinctive and the second two pairs are netiatditive conditions. In
younger adults, a study (Hay & Jacoby, 1999) shotketl when encoding is
under a distinctive condition, recollection is ieased. However, this effect

cannot be observed in older adults.

Howard et al. (2006) showed that the impairmentsegognition memory due
to aging mostly rely on recollection. They examimedollection memory of
travel pictures in younger and older adults on bhsis of the dual-process
theory. They estimated the contribution of recditatand familiarity by using
confidence ratings and ROC curves. Participantsewquired to study
pictures and after one-day retention interval, thveye required to participate
in a recognition memory task. Participants weréritsed to respond ‘old’ if
they had seen the item and indicate a confidencel I®r that response.
Recollection was estimated using the ‘old’ respengéven with highest
confidence, and familiarity was estimated from ‘otdsponses given with
lower confidence. The findings showed that, altftothe reduction in overall
accuracy was not very high, the reduction was esjyembserved for the
contribution of recollection to recognition memoryhe contribution of

familiarity was found to be similar for both groups

Adequate recollection requires retrieval of contamtl context of the episode.
For example, the subject responds “I rememberéifdmembers exactly what
happened, where and when it happened. In recatetterature, answer to the
“what” question is the “item memory”, answer to “ere” and “when”

guestions is the source memory. According to soesearch (Cabeza et al.,
1997; cited in Grady and Craik, 2000) older adutsmpared to younger

adults, have reduced performance in both memoryiteins and source.

9Words which have the same spelling but differ eaming

26



Moreover, the reduction in performance of memonydource is higher than

the reduction in performance of memory for the item

Another line of research (Craik & Tulving, 1975ted in Grady and Craik,
2000) suggests that “deep” level of processing duencoding affects the
results when compared to “shallow” encoding. Wkaneant by deep level of
processing is elaborating the items in the studydition by making semantic
decisions about the item. On the other hand, irstialow level of processing
there is only perceptual processing. The levelrotgssing affects the retrieval
of the items such that when semantic decisionsnzade about the items,
memory for recollection improves, regardless of. dgaeleep level processing,
both groups, young and old adults, show activationeft prefrontal areas
(Grady and Craik, 2000).

Yet another possible perspective for the reductiomemory comes forward
through divided attention. The performance of yoadglts on a task with a
divided attention condition is similar to the perfance of older subjects on a
task without any manipulation in the attention dtod. For example,
Anderson (2000, as cited in Grady and Craik, 200$8d a paired associate
task in a verbal recall experiment. Pairs of wordse presented in the study
and under the divided attention condition; subjease required to make some
association between the words. Then, in the tast pabjects were given the
first word and required to recall the second asdedi word. The subjects
showed impaired memory under the divided attentimmdition, similar to that
shown by older adults under the control conditiomaging studies also suggest
that, aging and divided attention are associatetth waductions in the left
prefrontal cortex during encoding. Because, dividggbntion increases the
load on attention, and leaves less space for mereaopding, it thereby
reduces the activity in the left prefrontal cortédso due to cognitive aging,

activation in the prefrontal cortex decreases.
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Old adults experience less negative emotion as fley less attention to
negative stimuli, and become less likely to rememiegative stimuli than
positive (Mather & Carstensen, 2003). In order xpl@it this finding, in a

study, Mather et al. (2004) observed amygdala atitim for negative and
positive items. The imaging results showed thahwige, the amygdala may
show decreased reactivity for negative pictures muaghtained reactivity for
positive pictures. Participants were also askedate the pictures used in
imaging task. Similar to the imaging results, tlieuaal ratings of negative
pictures were significantly reduced for older aslublowever, this reduction in

ratings was not observed for positive pictures.

A study by Carstensen and Mikels (2005) revealed tthder people tend to
remember positive emotional stimuli better. Youngdults show tendency to
remember negative stimuli as Ochsner (2000) sugdebut later, as they get
older the tendency to remember negative stimulidgio a tendency to
remember positive stimuli. According to Cartenseale(2005), this positivity
effect is not only present in the long-term memdyt also in the working
memory. Old adults’ positivity effect can be seerthe beginning of memory
processes such as attention. When older adultsharen a negative face, they
detect the negative face and avoid attending tO@it.the other hand, when
older adults are required to indicate the featofesn object —e.g. a car-, they
start with positive features unlike young adultBus, attention is an important
component in encoding memory and older adults argtipely biased in

attention.

Kensinger et al. (2005) examined how memory is caig@ from central
emotional and peripheral contextual details by gm&ésg emotional and
neutral pictures. However, this study does not taksitive stimuli into
consideration, only negative and neutral stimuéi presented with peripheral
details. Emotional arousal is considered to fodus attention to a central
object, especially when the central object has @mal valence (e.g. a gun).

Thus, memory for central object is enhanced, redu@attention to neutral
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peripheral details. They also showed that older youhger adults behave in

similar patterns in a recognition memory task, whean be used as evidence
for intactness in emotional memory. On the otherdhavhen the subjects were
instructed that they were on a memory task, youadetts showed increase in
remembering peripheral details, where as oldertadiduld not change their

strategy. Overall, however, the ‘remember’ respsnfe emotional stimuli

were observed to be higher then neutral stimuli.

Finally, Thomas (2006) examined young and old adattentional bias and
recognition memory for distracting emotionally vated words in order to
observe the influence of emotion in early procegssamd memory. In this
study, participants were instructed to ignore earai and neutral distracter
words while making a simple digit parity judgemenhhe emotional distracter
words were selected on the basis of valence wlichepative, positive and
neutral with controlled arousal - although for malwvalenced words arousal
was significantly lower. Later, participants werdve; an incidental

recognition task. The recognition findings were sietent with the literature in
such a way that young adults tended to remembee megative stimuli and
old adults tended to remember only positive stimdbwever, Thomas found
no evidence of the expected positive attentionas.bDld adults’ attention did
not differ between the emotional distracter wontbereas young adults took
longer to respond when the distracter word was thegaThus, Thomas

suggested that early processing biases did not éxiplain age differences in

recognition memory for emotional words.

2.5 THE CURRENT STUDY

Previous literature on the influence of emotions wemory does not
differentiate between the contributions of arouaad valence separately.
Although there have been studies that controllesusal for positive and
negative items, the arousal of neutral items irsehstudies was significantly

lower than the arousal of items with positive amdjative valence (Thomas

29



2006). Or in the analysis, items with high arousadl neutral valence were
compared to items with neutral arousal and negatience. To the best of our
knowledge, no study investigated the effect of nede at three levels with
controlled arousal in a systematic way. In orderexploit this, the present
study aims to observe the effect of valence ongeition memory and how
this effect varies due to aging. In addition, poex studies observed age and
emotion effects on memory either for pictures orago but not for both. The
current study is designed to observe these effatteecognition memory for

both verbal and visual stimuli in the same expentaksetting.

According to a long tradition, visual stimuli arecapted to have greater effect
on memory than verbal stimuli. The so called pietsuperiority effect was
proposed by Paivio (1971), and it states that pestshow an enhancement in
memory in terms of both recognition and recall. §hmodality is an important
factor in memory studies. This thesis exploited uke of different modalities
in order to observe possible interactions betwemot®n and modality on

recognition memory.

Additionally, previous research has been conduate&uropean and North
American populations only. In the present studyéner, the sample was
chosen from a different culture in which there &kestern, Eastern and
Middle-Eastern cultural traces that have accumdlateer centuries. Therefore,

the present study should add non-Western findiogsitrent literature.
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CHAPTER 3

EXPERIMENTS

In the previous chapter, evidence was reviewedestggy that, emotion has an
effect on recognition memory and this effect varthgee to normal aging
(Ochsner, 2000; Kensinger & Corkin, 2003; Carstar&dikels, 2005). More
specifically, enhanced memory was observed for stéhat carry emotional
information. However, how much of this effect wasedo valence and how
much was due to arousal was not investigated yst@atic way. This chapter

further investigates this effect, as well as theateon in this effect due to

aging.
3.1 EXPERIMENT 1: METU TURKISH EMOTIONAL WORDS

120 Turkish words which are standardized in terinsnaotional valence were
needed for use in the verbal recognition memork. tdbus, a set of Turkish
words was rated to provide a set of standardizeddsvan terms of the
emotional information they carry. This rating prdaee was inspired from the
Affective Norms for English Words (ANEW) which wdsveloped by Bradley
and Lang (1999).

As in ANEW, the dimensional view of emotions wasedisregarding the
affective judgments while rating the words. The @dirsional view assumes that
emotion can be defined as values on a number aftegic dimensions
(Osgood, Suci & Tannenbaum, 1957). According to dosg the changes in

three orthogonal dimensions are accountable for dih@nges in emotion
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assessments. The two primary dimensions are aféegtlence (ranging from
unpleasant to pleasant) and arousal (ranging fralm ¢o excited). The third,
less related dimension, is dominance (ranging foamtrolled to in-control).
The words are rated in terms of valence, arousdldominance in order to

standardize the emotional information they possess.

In order to assess the three dimensions of pleasaence), arousal and
dominance in ANEW, the Self-Assessment Manikin (SAdévised by Lang

(1980) was used. SAM consists of figures which espnt each dimension. In
ANEW participants can bubble in the location copewing to any of the 5
figures or between those figures. Thus a partidigan rate each word in a 9-
point scale for each dimension. Then for each wealence, arousal and
dominance means are calculated representing théarabvalue of the word

on a 9-point scale.

In our study, to assess the three dimensions eheal arousal and dominance,
the Manikin of Emotional Rating (MERT) was develdp@ppendix A) as an
alternative to SAM. Participants rated a subsefwkish words using MERT.
Then, as in ANEW, mean ratings of valence, aroasa dominance were

calculated for each word.

3.1.1 Method
Participants
50 participants in three age groups, balanced mdee participated in this

study. 20 young adults (21 - 31) with a mean age%o88 SD = 2.75) years,
20 middle-age adults (34 - 58) with a mean age0o25 SD = 7.62) and 10
old adults (62 — 80) with a mean of 71.98D(= 7.44) participated as
volunteers. Young adults, middle age adults andadldlts had an average of
16.33 SD= 1.53), 16.94%D = 2.62) and 14.9050= 1.66) years of education,
respectively. All participants were native Turkigteakers.
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Materials

The words currently included in this study are sfations of a subset of words
chosen from ANEW. The original words were selediaded on their valence
and arousal ratings in ANEW. At first, the wordsrevedivided into three

groups in terms of their mean valence ratings dgutating the mean (5,15)
and the standard deviation (1,99) of mean valeatiags. The cut-off points

were calculated by adding the standard deviatiothéomean and subtracting
the standard deviation from the mean. The wordh @witmean valence rating
below 3.16 were considered as negative, mean \al&ting between 3,16 and
7,15 as neutral and mean valence rating aboveas Jositive. Then, for each
group (positive, negative and neutral) the samssdiaation was done for
mean arousal ratings. First, the mean (4,95) amaddard deviation (1,06) of
mean arousal ratings were calculated. Then, thedsvarith mean arousal
ratings falling between one standard deviationadiseé from the mean of
arousal ratings were selected (words which havenraeausal ratings between
3,89 and 6,01) as words with neutral arousal. Tkhes,selected words were
comprised of three classes of words in terms ofrmedence rating (positive,
neutral and negative) with only neutral mean arbreting. Then, the selected

words were translated and adapted to Turkish censgl cultural differences.

On another front, MERT, an affective rating syst@hich comprises the three
emotional dimensions as graphical illustrations af face sketch, was
developed. MERT figures are based on bipolar scale$ for each scale
(valence, arousal, dominance) there are 5 faced®ytepresenting the values
of the scale as presented in Appendix A. For tleaglre dimension, MERT
ranges from a smiling happy face figure to an upgaface figure. To
represent the arousal scale MERT ranges from ateexface figure to a calm,
sleepy face figure. Finally, MERT ranges from g&aface figure (representing
“in-control”) to a small face figure (representifidominated”) for the third

scale, dominance. In MERT, participants could m#r& squares directly
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underneath these five face figures, as well assthares between these five
figures, which results in a nine-point ranging edak each dimension.
Procedure

Experiments were run individually or in groups aio24. Each participant rated
239 Turkish words for pleasure, arousal and donueaby using MERT
booklets. Unlike SAM, MERT consists of 3 bookletor each emotional
dimension there is a different booklet. In SAM, jgabs rated each word in
three dimensions before working on to the next wdtdwever, in MERT
subjects rated all of the words in a separate ladklr valence, then they
worked on through the same words in a separatesardooklet, and finally
worked through the entire list in a dominance betkin order to increase the
pace of each subject and to make it easier fosthgect to decide on where the
word falls in terms of emotional value, using diffet booklets for each

dimension is thought to be more convenient.

3.1.2 Results and Discussion
After subjects had rated each word for pleasurdefes), arousal and

dominance, the mean valence, arousal and dominaeieecomputed for each
word, using a database developed in MS AccessplmeAdix B, 239 Turkish
words and their valence, arousal and dominance matamgs and standard
deviations can be found. Figure 4 depicts the tweedsional space for mean
arousal and mean valence of each word. As seen flemfigure, mean
pleasure ratings for words are distributed acrbssspace. This means that the
rated words were distributed across all categmfeslence (positive, neutral
and negative). However, mean arousal ratings fordsvovere distributed
mostly between 4 and 8, showing that the rated svarelre distributed across
only neutral and high arousing categories. Only#ad 239 words were rated
as representing the negative arousal (calm) categor example, according to
this rating the lowest arousal mean is 2,87 forvibbed “stkunet” (tranquility).
Thus, the results of Experiment 1 showed that amibieg239 words rated
normatively, 120 words with positive, neutral arehative valence and neutral

arousal could be selected to be used in Experithent
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Figure 4 2-dimensional space of the emotional normativigatof a subset of Turkish words

3.2 EXPERIMENT 2: EFFECTS OF EMOTION ON RECOGNITION
MEMORY

This experiment was designed to observe age reldtadges in recognition
memory for words and images with emotional valefdte aim was to explore
the effect of valence and the modality of presémtadf stimuli in recognition
memory for elderly adults.

Previously, researchers have investigated the teffieemotions and aging on
memory, both in separate and in the same experahsettings and the effect
of emotions was examined both for verbal and vistahuli with different

levels of valence and arousal. In these studiedienad valence was allowed
to vary as well as emotional arousal. To the bestkoowledge, there is only
one study (Thomas, 2006) which controlled arousapbsitive and negatively
valence words, but in that study the arousal lesfelneutral words were

relatively lower. In this study, the aim was to troharousal in all levels of
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valence. Moreover, in this research, the verbalasdal recognition memory

tasks were conducted in two immediate sessions.

Additionally, in this study, two methods were uded estimating measures of
recognition memory; ‘Remember/Know’ judgments whadpend on the dual
process theory and ‘Old/New’ judgments which dependsignal detection

theory of recognition memory.

Moreover, the effect of abstractness or concreteredswords on verbal
recognition memory was investigated. Since invesig the effect of
abstractness was not among the initial aims of tiesis, abstractness was
controlled to a limited extent. A similar analysim the effect of picture
complexity on visual recognition memory could net ¢tarried out, since the

means for classifying picture complexity are beytmelscope of this thesis.

Hypotheses:
The first hypothesis rests on the evidence fromptlesious research that older

adults tend to be less accurate in overall recmgnitmemory performances

regardless of modality of presentation and valence.

The second hypothesis draws from the literaturethen picture superiority
effect in memory (Rajaram, 1993) suggesting tharal recognition memory

performances would be higher for images comparedtals.

The third hypothesis rests on the findings thattp@sand negative emotional
stimuli were more accurately recognized comparedneéatral stimuli. In

literature (Ochsner, 2000; Kensinger & Corkin, 20@harles, Mather &

Carstensen, 2003, Thomas 2006) emotional effectsnemory have been
observed when the stimuli contained high and lowati@ans of both valence
and arousal. How much of this effect is due to nedeand how much is due to
arousal has not been addressed so far. By limthiegarousal component to

only neutral variation, the effect of valence onmmoey was tested. It is
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hypothesized that if the emotional enhancement efmory is limited to
arousing contents due to the contribution of amigydao significant effects

will be observed by varying valence.

Finally, if there is an effect of valence on recitigm memory, an interaction
of age and valence is hypothesized, such that yauadults recognize more

negative valence items and older adults recogne ipositive valence items.

3.2.1 Method
Participants
21 young adults (21 - 30) with a mean age of 2%543= 2.18) years, 19 old

adults (60 — 80) with a mean age of 67.8D(= 6.96) participated as
volunteers. Young adults and old adults had anameeof 16.76 D= 1.48)
and 14.90 $D= 2.33) years of education, respectively. All pap@ants were
native Turkish speakers and mean the Minimentalntixatior* (MMST)
score of old adults was 29.58 = .69). Data from three older adults were
replaced due to either computer problems (onepwrdccuracy in recognition
task (two participants responded ‘new’ to all itepnesented in the test session

in the verbal recognition task).

Design

The design was a 2 (age: young, old) X 3 (valenegative, neutral, positive)
X 2 (modality of presentation: verbal, visual) mixtactorial design with age
between subjects, valence and modality within stbje The dependent
measures are estimated recollection from ‘Rememiesponses, estimated
familiarity from ‘Know’ responses and estimated aguoition accuracy from

both ‘Remember’ and ‘Know’ responses.

1 MMST is a brief and guantitative measure of cogaitstatus in adults. MMST is used to
screen the cognitive impairment and severity of timpairment by measuring reading,
comprehension, writing and drawing skills. It Heen determined that MMST is valid and
reliable in the diagnosis of demantia in the Turki@pulation, with an ideal threshold score of
23 or 24 out of 30 (Glngen et al, 2002).
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Materials

Verbal Recognition Task- 120 words from Experiment 1 were selected for
use as verbal stimuli (See Appendix C for list @frds). The aim was to select
words with three levels of pleasure (valence) witbutral arousal. The
emotional valence scores of words with positiM=7.42, SD=0.52), neutral
(M=5.78,SD=0.34) and negativeM=3.05, SD=0.68) pleasure levels differed
significantly from each othdf(2,117) = 694.42MSe=195.40. Figure 5 depicts
the distribution of valence mean in three clasdegatence; negative, neutral
and arousal. The arousal levels for positid=5%.46, SD=0.48), neutral
(M=5.38, SD=0.55) and negativeM=5.58, SD= 0.29) words did not differ
significantly F(2,117) = 1.99MSe = 0.41. Thus, the effect of arousal was
confined to only neutral values. Figure 6 shows distribution of arousal

mean in three classes of valence.
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Figure 5 Valence Means of Words Selected as Negative, Hieartid Positive Valence

The words were divided into two sets of 60 wordasisting of 20 positive
valence, 20 neutral valence and 20 negative valeocds in each set. The two

groups were designated as Set A and Set B andubeias study items were
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counterbalanced across participants. Whenever l[pgesghe words in Set A
and Set B were counterbalanced as well in termseofantic proximity. For
example, the word ‘yelkenli’ (sailboat) in Set A svaounterbalanced by the
word ‘gemi’ (boat) in Set B. 28 words were semaalticproximate hence 14
of them were placed in set A and 14 of them inBeTwo study lists were
constructed with one from Set A and the other anenfset B. The words in
the study lists were placed in a pseudorandom et that no three words of

the same valence occurred in succession.
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Figure 6 Arousal Means of Words Selected as Negative, [deatrd Positive Valence

A test list was constructed from both Set A and Beésulting in 120 words
consisting of 40 positive, 40 neutral and 40 negatPO of each were seen
before in the study list. The words were placed random order.

Visual Recognition Task— 120 pictures from International Affective Piatur
System (IAPS) (Lang et al.,, 2005) were selectedvigsal stimuli (See
Appendix D for list of pictures). The normativeirgs involved in IAPS were
carried out on a North American sample. A similardy was not conducted
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using a Turkish sample for the purposes of thisitheas Verschuere, et al.
(2001) found the cross-cultural validity of IAPS lmpmparing ratings of
Flemish and North American samples. For this thearsusal scores are
controlled in the visual recognition task using mative ratings from IAPS.
The emotional valence scores of positivd=(7.54, SD= 0.35), neutral N\I=
5.95, SD= 0.73) and negative M= 3.18, SD= 0.54) pictures differed
significantly from each othd¥(2,117) = 624.93MSE= 194.47 (Figure 7). The
arousal levels for positiveM= 4.98,SD= 0.56), neutralNI= 5.01,SD= 0.56)
and negative NlI= 5.07, SD= 0.65) pictures did not differ significantl
(2,117) = 0.26MSE= 0.09 (Figure 7).
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Figure 7 Valence Means of Pictures Selected as Negativatrdleand Positive Valence

The pictures were also divided into two sets of @&tures consisting 20
positive, 20 neutral and 20 negative valence péstuiThese two sets were
again named as Set A and Set B and used as ststdy viihich was
counterbalanced across participants. Set A andBSgere also matched for
content in most of the pictures. For example, ér¢éhwas a snake picture in Set

A, there would be another snake picture in SetiBil&ly, 36 pictures were
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similar in content so 18 pictures were in Set A 4B8din Set B. The pictures
were placed in pseudorandom order in a way thatost two pictures of same
valence occurred sequentially.
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Figure 8 Arousal Means of Pictures Selected as Negativairdieand Positive Valence

The test list was consisted of both Set A and SeThg test list, thus, was
composed of 120 pictures: 60 new and 60 studield 26t positive, 20 neutral

and 20 negative valence pictures. The picturelertest list were presented in
random order.

Procedure

All participants took part in two study sessionsieoverbal and one visual
study session, lasting approximately two and fourutes, respectively. After
a one-hour retention interval, participants tooko twest sessions lasting
approximately ten minutes each. The one-hour retennterval was decided
upon based on the literature (Rajaram, 1993). Atitpgraphs were shown in

full screen mode, and all the words were showrhatdenter on a personal
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laptop. The software program SuperLab Pro was f@megresentation of study

and test stimuli, as well as response collection.

At the beginning of the study sessions, participamére instructed that they
were going to see words and pictures and wouldskedato come back after an
hour for the test sessions. Each participant sadyssessions of photographs
and words consecutively, and the order was coual@nbed within and across
each group. Similarly, after the retention inteytaey saw both test sessions in
succession. The instructions were given orally hey éxperimenter, based on

the instructions given by Rajaram (1993) (See Appek for instructions).

In the verbal recognition task, for each trial Ire tstudy session, participants
saw the word for one second with a 750-ms paubsetween trials. In addition
to this, participants were asked to think whethe tvord was abstract or
concrete, in order to make sure they attend tavbrel. Similarly, in the visual
recognition task, for each trial in the study smssiparticipants saw the
photograph for two seconds with a 750-ms stimulagerval between
photographs. In this task, participants were reglito think whether the
picture was visually complex or not. The abstrassnhand the complexity
judgments of the participants were neither procuned measured. Those

judgments were required solely to make sure thiyded to the study item.

A one-hour retention interval was administeredrate study session, during
which participant activities were not controllediteéx the retention interval, in
both test sessions, participants were instructat tttey would see some new
and old items, and they were required to discriteinald items from new
items. The instructions explained that they couiscriiminate the items by
pressing one of the three keys; If they thoughy ttemember the item, they
pressed red key (“A” on the keyboard); if they tgbuthey knew the item,
they pressed yellow key (“H” on the keyboard) ahdhey decided that the
item is new, then they pressed the green key (fi'tltee keyboard). The keys
were chosen such that the spatial distances betthheem were maximized on
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the Turkish keyboard. Photographs and words rerdagre the screen until
participants indicated their response. After thenpletion of the tasks,

participants were given a debriefing.

3.2.2 Results and Discussions
Recollection versus familiarityin order to estimate the contributions of

recollection and familiarity on recognition memofgemember’ and ‘Know’
responses were transformed according to the mddébmelinas et al. (1996).
The recollection index which represents the countim of recollection to

recognition memory, was estimated using the formula

(Rold - me)
(1-Re)

Rec=

®3)

where Rec denotes Recollection IndeXRoqg is “remember” responses for
studied items (Hits)R,ew Stands for proportion of “remember” responses for

non-studied items (False Alarms).

In order to estimate the familiarity index whichpresents the contribution of
familiarity, first familiarity estimates of hits dnfalse alarms were calculated

based on the independence assumption. The formula is

K
Foa = ___“od (4)

(1_ R)Id )

whereFqq denotes the familiarity estimate due to “know’pesses given to
studied itemsKqg represents the proportion of “know” responses tadied

items andR,4is “remember” responses for studied items.
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Similarly, the familiarity estimate of false alarmegre calculated as

Knew (5)

I:new I E—
(1-Rew)

whereFey is the familiarity estimate due to “know” resposiggven to non-
studied itemsK,ew denotes the proportion of “know” responses giveman-
studied items andR.ey IS the proportion of “remember” responses for non-

studied items.

After finding R4 and Few the Familiarity index (Fg can be calculated by

using signal detection theory, as follows
Fd'=2(F,)- 4 K. (6)

whereFd' is the familiarity index and(x)is the z-transform

Table 1 Mean Recollection and Familiarity index of younglald adults as a function of
valence and modality

Verbal Visual

Age Valence Rec Fd| Rec Fd'
Young _
Adults Negative 0,51 1,19 0,66 2,01

Neutral 0,50 1,21 0,64 1,71
Positive 0,51 1,16 0,64 1,74

Old Adults Negative 0,45 0,51 0,64 0,98
Neutral 0,46 0,52 0,57 1,01
Positive 0,38 0,18 0,62 0,73

Table 1 shows the recollection index (Rec) and lianty index (Fd) for
visual and verbal recognition tasks. In order tmpare the effects of valence
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(negative, neutral, positive), modality (word, piet) and age (young, old), a 3
X 2 X 2 ANOVA was conducted on the estimated reszilbn and familiarity
indices. For recollection, the main effect of thedality of presentation was
found to be significanE(1,36)=38.01MSe= 1.46,p<.000. Recollection was
higher for pictures than words. As a function afence and age, recollection
did not differ significantly as the interactions neenot significant. For
familiarity, the main effect of agE(1,36) = 12.64MSe= 6.76,p<.001 and
main effect of modalityr(1,36) = 20.89MSe= 18.23, p<.000 was significant.
The main effect of valence was not significant, ibpproached significance
with F(2,72) = 2,73MSe= .957, p<.072. Contrasts reveal that positivened
stimuli were tended to be less familiar to all mapants,F(1,36) = 5.53MSe
=1.79,p<.024.
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Figure 9 Effect of valence on recollection index (Rec)

The ANOVA on estimated recollection revealed tlnare is only a significant
difference between only visual and verbal recognititasks. The overall
recollection estimate was higher in visual recagnittasks than verbal
recognition tasks (Figure 9). The main effectsalence and age were found to

be insignificant, indicating that recollection wasly affected by the modality
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of presentation. For familiarity estimates, in dddi to modality of

presentation, age was also an effect, in a waydldatr participants tend to be
less familiar to study items compared to youngetigipants (Figure 10). In
other words, these results suggest that accordinglual process theory,

familiarity accounts for age-related changes irogaition memory.
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Figure 10 Effect of valence on familiarity index (Fj

Recognition Accuracy In this study, recognition memory is measurethwi

regard to both the dual process theory and sigetalction theory. The index of
recognition accuracy (§l which is the distance between the means of the
memory strength distributions of studied items amh-studied items, was

computed from signal detection theory as

d'= z(Hity - { FA} (7

whered' is recognition accuraclits denote proportion of ‘Old’ judgments

given to studied items arféAs denotes proportion of ‘Old’ judgments given to
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non-studied items. ‘Old’ judgments represent then sof ‘Remember’ and

‘Know’ judgments.

The larger values of'dndicate greater sensitivity to discriminate aldnh new

items, hence greater recognition accuracy.

The results from the recognition tasks are preseimtdable 2, which displays
the proportion of hits and false alarms, and retd@gnaccuracy as a function
of valence (negative, neutral, positive), age (@uald) and modality of
presentation (word, picture). A 3 X 2 X 2 ANOVA waonducted on
recognition accuracy, hits and false alarms to amephe effects of valence,
modality and age. Overall, younger adults were nagirate than older adults
F(1,38) = 33.73,MSe = 10.55,p<.000, and pictures are recognized more
accurately than words(1,38) = 72.33MSe= 57.23,p<.000. The main effect
of valenceF(2,76) = 5.57,MSe = 1.23, p<.006 was significant. Contrasts
revealed that positive stimuli were recognized iicgmtly lower than negative
F(1,38) = 9.13MSe= 1.80,p<.004, and neutral stimuf(1,38) = 8.73MSe=
1.90,p<.005.

Table 2 Measures of Performance as a Function of Valehge,and Modality

Verbal Visual
Age Valence Hits FAs d' | Hits FAs d'

Young Adults Negative 0,77 0,21 1,88 0,87 0,08 3,01
Neutral 0,77 0,18 1,94 0,86 0,07 2,96
Positive 0,78 0,28 1,71 0,86 0,08 2,88
Overall 0,77 0,22 1,52 0,86 0,08 2,53

old Adults  Negative 0,74 0,42 1,05 0,81 0,22 1,87
Neutral 0,74 0,39 1,10 0,75 0,19 1,83
Positive 0,71 0,48 0,68 0,76 0,24 1,68
Overall 0,73 0,43 0,79 0,77 0,22 1,53
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The experimental manipulations on overall recognitaccuracy were able to
show differences between age, modality of presemtaind valence. As shown
before, young adults were more accurate in disoammg old visual and
verbal items from new ones compared to old adMiteover, when pictures
were presented, the accuracy in recognition inestasompared to verbal
presentation. The main effect of valence was algoifecant. In other words,
positive valence stimuli were less accurately re@ed than negative and

neutral stimuli, as depicted in Figure 11.
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Figure 11 Effect of valence on recognition accuracy

Further analysis on hit rates and false alarm rsitesved that for hits, there is
only a main effect of modality in a way that hittas for pictures are
significantly higher than hit rates of wordg1, 38) = 13.24MSe = 0.27,
p<.001. As for false alarm rates, older adults hamicantly greater false
alarm rates than younger aduid,38) = 15.96MSe= 0.31, p<.000. The main
effect of valence was also significaft2,76) = 11.76MSe= .07, p<.000. The
false alarms of positive stimuli was significantigher than that of negative
and neutral stimuliF(1,38) = 9.76 MSe= .048, p<.003 an&(1,38) = 21.20,

MSe = .14, p<.000, respectively. False alarm ratesewadso significantly
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higher for verbal stimuliF(1,38) = 37.67MSe= 2.00,p<.000. The results also
show that there is a significant interaction ofevele and modalit¥(2,76) =
3.82, MSe = .02, p<.026. Contrasts reveal that when the modality of
presentation is verbal, the false alarm rates igr@ficantly higher than when
the modality of presentation is visug(1,38) = 6.840MSe= .161,p<.013.

Age differences showed no effect on hit rates Ihowsed an effect on false
alarm rates (Figure 12). More specifically, thecréase in the overall

recognition performance depends on the increasialse alarm rates when
people get older. In other words, older people gearfat the same accuracy
level as younger people while recognizing the stiteip. However, old adults

have a poorer performance compared to young adutlien discriminating

new items. They tend to respond “old” even whenité®m was not presented
before. Valence differences of stimuli also showeceffect on hits but showed
an effect on false alarm rates. When the stimulewmositive, the false alarm
rates were higher compared to negative and nestirauli. Thus, the valence
effect on the overall recognition accuracy couldchesed by the higher false
alarm rates on positive stimuli. Finally, differescin modality of presentation
affected both hits and false alarms. Hits were é&idbr pictures than for words
and false alarms were higher for words than fotup&s, which is consistent
with the finding that overall recognition accuraggs higher for pictures than
for words. There was also an interaction of valeand modality for false

alarms, showing that false alarm rates were hifbvepositive verbal stimuli

than for positive visual stimuli. This result indtes that it is more likely that a
new positive valence word would be considered atidied word than a new

positive valence picture being considered as dedygicture.
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Figure 12 Effect of valence on false alarm rates

Reaction Times: A 3 X 2 X 2 ANOVA was conducted on reaction tintafs

hits and false alarms in order to analyze the neffiects of age (young, old),
valence (negative, neutral, positive) and moddkiprd, picture). There was
no significant main effect of reaction times ofshiHowever, there was a main
effect of ageF (1,38) = 10.84p<.002 and modality of presentatiéifl,38) =
20.00,p<.000 for false alarms. Older adults had highectiea times for false
alarms compared to younger adui38) = 3.30,p=.002. Reaction times for
false alarms were also higher when the stimulus avascturet(39) = 4,47,
p=.000. However, this effect comes from the intecacbf modality and age
F(1,38) = 6.45,p<.015 in a way that reaction times of false aladits not
differ significantly between modalities for youngedults. For older adults, the

reaction times of false alarms were higher foryies.

The difference between age groups was significansidering the reaction
times for false alarms. As previously stated, faddarm rates, as well as
reaction times were higher in older adults compaied/ounger adults. A

reverse pattern can be observed for the changesdiality of presentation and
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age. Even though the false alarm rates were higheerbal stimuli compared
to visual stimuli, the reaction times for verbahgsili were lower than reaction
times for visual stimuli for older adults. In oth&ords, older adults made more
wrong decisions on verbal stimuli compared to Visienuli, and they made
those wrong decisions for verbal stimuli more glyickan they did for visual

stimuli.

Table 3 Reaction Times (msec)

Verbal Visual
Age Valence Hits FAs Hits FAs
Young _
Adults Negative 1902 2013 1895 1758

Neutral 1891 1804 1839 1617
Positive 1987 1596 1909 3209

Old Adults  Negative 2036 2226 2165 3937
Neutral 1937 1982 2289 2849
Positive 2236 2298 2073 3966

Abstract versus Concretdurther analysis was conducted to observe the

effects of abstractness of words. The level of rabsitess of each word was
determined subjectively by the author on a binaajes a word could be either
abstract or concrete. Since investigating thiscéfileas not among the initial
aims of this study, the distribution of abstractrdgand concrete words was
not balanced. However, abstract and concrete wwets distributed evenly
across Set A and Set B which were study items ares| Table 4 shows the

number of words that fall into each category.
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Table 4 Number of Abstract and Concrete Words in Set A 8etiB

Valence Abstragt Concrete
Set A Negative 8 12
Neutral 6 14
Positive 7 13
Total 21 39
Set B Negative 6 14
Neutral 6 14
Positive 8 12
Total 20 40
Total 41 79

Recognition accuracy was found by Formula (6), Whaalculates signal
detection theory statistics' drom hit rates and false alarm rates. Table 5
displays recognition accuracy as a function of wede (negative, neutral,
negative), age (young, old) and abstractness/ctamees of the verbal
recognition memory experiment. This analysis wasedby conducting a 3
(valence) X 2 (abstract, concrete) X 2 (age) ANOdArecognition accuracy.
The results indicated that there was a main efféeigeF(1,38) = 13.64MSe

= 9.42,p<.001, as found previously, younger adults were earaccurate in
discriminating old words from new ones comparedotder adults. The
interaction of age and valence was found to beifstggnt F(2,76) = 3.25MSe

= 2.49,p < .044, indicating that older adults were lessusai® in positive
wordsF(1,38) = 6.23MSe= 4.71,p < .017. Finally, the interaction of age and
valence and abstractness /concreteness of wordfowad to be significant
F(2,76) = 2.89MSe= 1.35,p <.010. Old adults were less accurate in abstract
words when they were neutral and positive comp#red/oung adult€(38) =
2.81,p=.008 and(38)=4.68,p<.000. This kind of interaction was not found in

concrete words.

Moreover, 3(valence; negative, neutral, positive) 2{age; young, old)
ANOVA was conducted on recognition accuracy of cete words. The
results indicate that there was a main effect & B({,38) = 9.48,MSe =

20.23,p<.004 which was reported above and also valéifte38) = 5.53MSe
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= 2.12,p = .006. Further t statistics revealed that negatoncrete words were
more accurately recognized compared to neutralpasitive concrete words,
t(39) = 2.35p=.024,1(39) = 2.85p=.007.

Table 5 Recognition Accuracy of Abstract and Concrete Vgord

dl
Age Valence Abstragt Concrete
Young _
Adults Negative 1,60 2,16

Neutral 2,24 1,86
Positive 2,28 1,68

Old Adults ~ Negative 1,28 1,32
Neutral 0,96 1,00
Positive 0,52 0,90

Age differences showed effect on overall recogni@curacy on words, both
abstract and concrete (Figure 13). Younger aduksewmore accurate in
recognizing abstract and concrete words than cddeitts. There was also a
significant main effect of valence on concrete vegravhich is negative
concrete words were more accurately recognizealfgrarticipants. For both
concrete and abstract words, there was also araatiien of age and valence
showing that old adults were less accurate fortpeswords compared to
younger adults. This interaction had only approdclsgnificance in the
analysis of overall recognition accuracy, whileaached significance in this
analysis. This difference was observed, becaudhishanalysis words were
divided into two categories; abstract and concrBige to this division, two
separate & were calculated for each valence group. Thusnteans and
variances of these's, and the means and variances of tteefibm the overall
recognition accuracy may differ. Finally, the difface of valence and age was
significant for abstract words such that the patt&rcorrected recognition for

abstract words changes with the manipulations iencz. As Figure 13 shows,
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younger adults were more accurate in neutral argitipe abstract words;

however older adults were relatively more accunateegative abstract words
compared to positive and neutral abstract words. figure also shows that the
accuracy for negative abstract words did not chawige age, but the accuracy
of neutral and positive abstract words got lowesifive abstract words even

lower.
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- # - young concrete
=& old abstract
= X = old concrete

1,50 1

1,00

Recognition Accuracy for Words
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Figure 13 Effects of valence on abstract and concrete words
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CHAPTER 4

GENERAL DISCUSSIONS

This study investigated age-related differencesrdoognition memory for
emotional stimuli. Specifically, the effect of vale was studied in young and
old adults for both visual and verbal recognitiommory. The verbal and
visual stimuli were controlled for arousal, thukbaing for observing only the
effect of valence on aging and memory. This stugywsed that in a Turkish
sample, the pattern of accuracy in recognition nrgnabdd not change with
respect to valence between different age groups. fiffdings are discussed

below in comparison to previous studies.

4.1 EXPLANATION OF FINDINGS

4.1.1 Normative study on Turkish emotional words

In Experiment 1, a subset of Turkish words wereecedd and normatively

rated for valence, arousal and dominance valuesanMelence of these

normed words were distributed across all valuesabénce such as negative,
neutral and positive. On the other hand, mean atafsthese normed words
were distributed across only neutral and high aabaoksses. The reason why
the normative words with low arousal ratings ame t®uld be explained by the
method for selecting words for this study. Sincdyameutral arousal words

were needed for Experiment 2, only words with reuéirousal ratings was

chosen from ANEW. Those words/concepts were themstated into Turkish

and normatively rated for valence, arousal and damge. The findings of this
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initial experiment created verbal stimuli with appriate features for the next
experiment, which is the verbal recognition memayperiment. Verbal

stimuli consisted of words with valence values espnting three categories;
positive, neutral and negative; and arousal vatapsesenting only the neutral

category.

During the course of this study, another set ahgst on emotional Turkish
words have been found (M.A. Smith, personal comiation, July 12, 2007).
These ratings were being collected using Self Asseat Manikin (SAM) as
an ongoing study on a larger set of words, howesxewere unable to use them
because the rating process has not been finistiddt®Svalidate using MERT
as the rating material, we cross correlated 36 gvthdt existed in both rating
studies. As a result, we found that the valenceysal and dominance means
of these words were significantly correlated, 83,.p<.000, r = .71, p< .000, r

=.79, p<.000, respectively.

4.1.2 Modality effects on recognition memory

In Experiment 2, as expected, due to the pictupearity effect, pictures
were more accurately recognized across all paantgp than words. Rajaram
(1993) reported a picture-superiority effect onrallerecognition. Similarly, in
this study, familiarity and recollection were fouma differ with respect to
modality of presentation. When pictures were presknthe contribution of
both familiarity and recollection were higher inngparison to the presentation
of words. In addition, visual items received morerrect 'old’ responses
compared to verbal items. Together with higher Fotsvisual items, lower
false alarms for visual items support the findihgttvisual stimuli was more

correctly recognized than verbal stimuli.

4.1.3 Valence effects on recognition memory
Ochsner (2000), Kensinger and Corkin (2003), Sharatl. (2004) stated that
the contribution of familiarity to recognition memyodid not differ with

respect to valence, since familiarity was an autamarocess. Analysis on
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‘know’ judgments supported the previous findingantiiarity component of

recognition memory found not to differ with respectvalence However,

Ochsner (2000), Kensinger and Corkin (2003), Sheral. (2004) stated that
the contribution of recollection to recognition meny differed with respect to
valence. Previous studies found that contributibmegollection was highest
for negative items. The present study failed tontban effect of valence on
recollection process. This inconsistency of thelifigs for the contribution of
recollection may be due to 'remember/know' judgs@et se. Debriefing with
the subjects indicate that participants might hauvederstood the

‘remember/know’ judgment more like 'sure/unsudgioent.

Valence is found to be effective in the analysidadée alarms. For positive
items, the false alarm rates were higher regarddésgie and modality. This
finding is also consistent with the finding thaspense bid$ differs across
valence conditions (Dougal and Rotello, in press)this experiment, higher
false alarm rates for positive items shows thatigpants were biased such
that they were more likely to respond that the fpasistimuli were present.
Finally, there is also an interaction of valenceal anodality showing that
participants were more biased in responding totpesstimulus if the stimulus

was a verbal item.

An interesting effect of valence on overall rectigm accuracy was found
such that positive items were recognized less cosdp@ neutral and negative
items across different age groups and differentatitydof presentations. This
effect was the opposite of the previous studiesssthe finding that there was
no age and valence interaction. Young and old sadbtith showed less
accuracy in recognizing positive valence items. t@og to our finding,

Cartensen & Mikels (2005), state in socioemotic@éctivity theory that there
is a positivity effect which is present in longsfememory, leading old adults

to remember positive items better. There are twssibde explanations to

27 participant may be more likely to respond thatienulus is present or more likely to
respond that a stimulus is not present.
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justify the difference in our findings. First, theversed positivity effect that we
found may be due to the effect of valence when sabis constrained to
neutral values. The evidence that support the ipiigiteffect in the aging

population of Cartensen & Mikels (2005) was fourd $timuli containing

high and low variations both in valence and arowsads of emotion. The
stimuli used in those experiments were not coradbfbr arousal. However in
our study, we specifically investigated the effe€tvalence by varying the
valence values of stimuli between negative, neusmatl positive, while

restricting the values for arousal to neutral. aynwell be that arousal is an
essential component for enhanced recognition ofitipesitems, whereas
valence contributes to the recognition of negatteens along with arousal.
Especially when the neuroscience perspective isidered, if the amygdala is
the main modulator of memory for emotional iteningrt it is expected that the
amygdala's effect will be observed prominently fi@ms that contain high
arousal; because the amygdala is a key playeraratbusal circuitry of the
limbic system. Hence, memory enhancement may natbiserved for stimuli

for which the arousal dimension is controlled.

Second, another factor contributing to the obsematf significantly lower
accuracy in positive items for older adults could tultural differences.
According to Gutchess et al (2006), culture and ageract to influence
cognition. In a free recall memory experiment damin East-Asian young and
old adults versus American young and old adults, fthdings showed that
East-Asian participants used different strateglesntAmerican participants
did, although the overall performance was similar both ethnic groups.
Specifically, young and elderly groups from Chines&l American cultures
were compared in encoding words presented in thafive language. The
participants were presented two lists, one contgirdategorically unrelated
words and the other containing categorically relateords. Cultural
differences were observed for the elderly, withtEesans using categories
less than Americans during recall of categoricediated words. These studies

conveyed a cultural bias, which was distinctivelyhier for elderly adults. This
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is evidence for the likelihood that such a cultur@s could have played a role
in our thesis. Previous emotion memory studies vearged out on Western
samples only, and consequently, the positivity afie recognition memory
was observed in Western cultures only. Howeverstudly was conducted in a
non-Western culture. Therefore, the reversal ofptbativity effect observed in
our study might be due to cultural effects assedatith our sample. It could
be that there is an overall negativity effect pnése the Turkish culture. This
could be further investigated by carrying out mapestionnaires prior to the

experiments.

4.1.4 Aging effects on recognition memory

Analysis on ‘remember/know’ judgments revealed thhe process of

familiarity was affected from the differences irealyounger adults tend to use
familiarity more in recognizing old items comparexd elderly adults. These
findings were inconsistent with the literature. Goér (2000), Kensinger and
Corkin (2004), Sharot et al. (2004) failed to fiadvalence effect on the
familiarity process. This inconsistency may be doethe ‘remember/know’

judgments. Although the instructions regarding ¢hemdgments were

especially stressed, the difference between thesgudgments might not have

been clearly understood in essence.

In order to overcome the limitations introduced hgmember/know'
judgments, further analysis was conducted usingasigletection theory.
‘Remember’ and ‘Know’ responses were both consilasold judgments and
used for computing the old judgment proportionghsas hit rates and false
alarm rates (Wixted, 2004). Then using hits andefallarm rates, recognition
accuracy, d, was computed from the signal detection theoryis Theasure
represented how accurate were the participantsisorichinating old items
from new ones. The results showed that age diftm®erhad an effect on
recognition accuracy. More specifically, young aslurecognized more
accurately compared to old adults. This findingassistent with the literature

that there are age differences in recognition mgr{@rady, 2000).
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Further analysis on recognition accuracy revedbed hit rates did not change
with respect to the manipulations of emotional make and the differences in
age. The analysis on false alarm rates showedotaadults had more false
alarms than young adults did. In other words, yoand old adults had similar
hit rates but old adults had greater false alatesral herefore, the reduction in
overall accuracy in the aging population is duethte assignment of ‘old’
responses to new items by this population. Thisoissistent with previous
literature in this area. Isingrini et al. (1995)read out a word-pair recognition
study to probe encoding deficits related to agifgey found that older
participants produced significantly more false mlarto distracters related to
target items than the young participants but they tdid not differ in their false
alarm rate for unrelated distracters. This findsngported their hypothesis that
aging brings out an insufficiency in elaborate astidctive encoding.
Furthermore, their data showed an increase inaddefalarms rates with later

aging, suggesting that the encoding deficit getssevn late adulthood.

The reaction times data showed a different pattewher aging. As expected
from the hit rates analysis, reaction times of ditknot differ significantly and

as expected for false alarm rates, the reactioestidiffered with respect to
age. Also, contrary to higher false alarm ratesvierbal items compared to
visual items, the reaction times of verbal itemseMewer than that of visual
items only for older adults. This finding shows ttlwdder adults gave more
wrong answers for verbal stimuli in a faster wayerhaps with more

confidence- than they did for visual stimuli. Treason for this behavior might
have been that older adults were guessing in veelcalgnition task. Regarding
the overall recognition accuracy of verbal taskjokhs d'= 0.79, the idea that

old adults might have guessed in verbal task shaiglal be considered.
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4.1.5 Valence, age, abstractness/concreteness éff@t verbal recognition
memory

Further analysis on verbal recognition memory wagsdccted in order to
observe how abstractness and concreteness afféneeatkcisions of ‘old' and
'new'. Data showed that, consistent with previowysis, younger adults were
able to recognize words more accurately than o#dkits did. Inconsistent
with the previous analysis of overall recognitiacta@acy which had pooled
data together from both modalities, for words alaiere was a significant
interaction of valence and age. More specificalbider adults were
significantly less accurate in words with positivalence. This difference
might have arisen from using the signal detectitatisgics in estimating
recognition accuracy for abstract and concrete worfls stated in the
limitations section below, within the scope of thiesis, verbal stimuli were
not selected to control abstractness/concretef@gsteason for this is because
studying differences across abstractness and deness was not one of the
goals of our study at the beginning. Thus, althobgth abstract and concrete
words were distributed similarly across 'old' ameWw' items, the proportion of
concrete words were higher compared to abstraatilsv(@6 % concrete, 34%
abstract). Therefore, the variations in dere higher in the abstractness

analysis than in the overall recognition accuracy.

The analysis of concrete words showed that theie amaeffect of age and an
effect of valence within the concrete words. Yowaylts were more accurate
in recognizing concrete words as compared to eldetlilts. Negative concrete
words were more accurately recognized in both ageps. On the other hand,
the data of abstract words showed that, unlikercddielts, young adults were
more accurate when the words were positive. Oldkite were similarly

accurate in negative words as younger adults; hewethe accuracy in

recognizing neutral and positive valence abstramtd® reduced in the aged
population compared to younger adults. The levalkdiiction was highest in
positive abstract words. These effects are vergrasting byproducts of our

study. At this point we believe that elaboratingydored these results would be
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highly speculative. A separate experimental settinify controlled variables

should be created to observe these effects in a systematic manner.

4.2 LIMITATIONS

4.2.1 General experimental choices

MERT was used to rate words in three dimensionsusal, valence and

dominance. The face figures employed in MERT hawet been tested for

ecological validity in reflecting the associatedues of valence, arousal and
dominance. Thus, although there is a significamtetation between the mean
ratings collected by using MERT and the mean ratingllected by using

SAM, a test for ecological validity could be coresied for further studies

involving MERT.

As stated previously, in recognition memory taskise instructions for
“remember” and “know” judgments may not be well arstood by all
subjects. In the future, the experimenter could enalire that participants
understood the instructions correctly by askingnth® rephrase what they

have understood from the task.

In order to report the mental healthiness of thdeoladult participants
Minimental State Examination was used. Minimentait& Examination might
not be adequate enough to indicate the level ofedéia if there is any. Thus,

for the aging population, additional psychometiattéries could be included.

4.2.2 Verbal recognition memory

It is shown that the semantic relatedness of itémshe positive valence
category is a confounding factor in verbal recagnitnemory. Maratos et al.
(2000) found emotion reduced recognition accurabgmthe emotional words
were semantically inter-related than neutral wordsugal and Rotello (in

press) also replicated this finding such that memfor neutral items was
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enhanced compared to emotional items, when semeuéicrelatedness was
not controlled. In our findings, semantic interateldness is probably not an
important factor because of two reasons: First,fevend similar results of

reduced recognition for positive valence in bothrdgoand pictures. Second,
there is reduced recognition of neutral words algfoobviously, the semantic
inter-relatedness of neutral words is low. Stilfuture study can be beneficial
to investigate the semantic inter-relatednessefatbrds in our verbal stimulus

set.

The words used in this study were selected spadifion the basis of valence
ratings, therefore, the pool which was construatexperiment 1 was limited.
Thus, the frequency of words of such a limited pocmlild not be controlled
due to scarce word frequency quantifications inkiglr. If future studies are
intended to investigate the effect of frequencyimerbal recognition task, a
new verbal stimulus set should be constructed walisb takes the frequencies

of words into account.

In verbal recognition memory, abstractness and repacess analysis was
conducted as an extra study, which was not inteati¢ite beginning. Thus the
abstractness and concreteness of words is nototledtrfully in this study.

There were 66% of concrete words and 34% of alistawds in the

experiment. In order to observe the effect of ems in abstractness more
accurately, another study can be initiated in tharé in which the distribution
of abstract and concrete words are controlled gpabty by using a continuous

scale of classification that varies from abstraatdncrete.
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CHAPTER 5

CONCLUSION

The present study investigated the effects of agimdj valence on verbal and
visual recognition memory. In order to observe #ftect of valence in a
systematic way, arousal was controlled by selectwogds and pictures with
neutral arousal while different levels of valennedative, neutral and positive)
are utilized. This allowed comparing the effectvafence in both modalities;
visual and verbal. Most importantly, age relatecargdyes in recognition
memory were also investigated in relation to vaéeand modality. The results
demonstrated differences between young and oldtsadwuith respect to
recognition memory, as well as how differences alesce and modality

affected recognition memory.

Prior to recognition memory experiments, METU TatkiEmotional Words
(METU — TEW) which is a standardized material ofatimnal ratings for

Turkish words, was initiated in order to select @srfor the recognition
memory experiment. Previously, normative emotioratings for a set of
Turkish words were not available for public userésearchers in study of
emotion. Therefore, developing methods to creatd MIETEW has been one
of the significant contributions of this study. Aher byproduct of this thesis
was, MERT (Manikins for Emotional RaTing); a usetemdly graphical

illustration to be used for rating words in threeational dimensions; valence,
arousal and dominance. MERT can be used in futoretien studies to rate

materials other than words; for example, picturas sounds.
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Our recognition memory experiment produced two cijpdited results. First,
we were able to replicate the previous findings #lderly adults were less
accurate in both verbal and visual recognition mgmegardless of emotional
differences in items. Second, as expected, redograccuracy for visual items
is higher compared to verbal items regardless tdnez. Age difference also

supports this picture-superiority effect.

Our recognition memory study has produced two nfi@idings. First of all,
contrary to the previously reported positivity effen older adults, positive
stimuli were less accurately recognized in our expents. We speculate that
controlled arousal and cultural differences mayl@&rpthe occurrence of this
reverse positivity effect. Obviously, further stesliare needed to observe
whether cultural differences affect processes obten and aging. On the
other hand, in order to understand the contributibarousal to the positivity
effect, another experiment, in which valence isteeheutral and arousal is
varied should be conducted. Consequently, it canst@vn whether the

positivity affect is actually confined to arousal.

Secondly, further analysis on verbal recognitionnmg/ regarding the
abstractness and concreteness of words, reveagphificant finding that the
recognition of abstract words was affected by vedeand aging. However, this
result may not be sufficient to conclude an effeat recognition memory
regarding valence and aging, because abstractndssoaereteness were not
equally distributed across our verbal stimuli t@ck for their effects. Thus, a
further study is needed to observe the effect sfrabtness or concreteness in

verbal recognition memory more precisely in a coligd experiment.

To summarize, we can say that this thesis focusethe interaction of three
highly complex processes: memory, emotion and aghsgga result of the
experiments performed within the scope of this gtuee were able to replicate

some earlier studies and draw some new conclusi®msllows: Healthy aging
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processes have a profound effect on recognitionengrand visual modalities
are facilitated more in recognition memory in comg@n to verbal modalities.
Our results imply that for a sample of subjects sam from the Turkish
population, recognition memory behaves contrargxoectations regarding the
effects of the valence dimension of emotion. Speadify, it seems that positive
memory items are not recognized as well as negatne neutral memory
items. It is a possibility that memory processeerafe differently on the
dimension with varied abstractness and concretehessiuse we also found
that valence and age have differential effectshia tecognition of abstract

versus concrete verbal stimuli.
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APPENDICES

APPENDIX A : MANIKIN OF EMOTIONAL RATING
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Dominance (Sample Page)

kod :

Eo0

m
e DO
O
o0
DO
® 1 m
SO

2
EDln
_ O
e DO

O

rusvet

durum

taciz

/J\_H_
O
sbhOd
O
DO
O

s
Zp0

5
=
(0]
€D/n
= O
s O
O
%,D

@0
@b

00

Okkusadgi

RN

Kibir

G vu

—
(,)

ole

)0

I o

egoizm

\Q N

N \D
©
S|
@ L

S8

DEIEIEII:IEIEIEI

®

uyusturucu

D)
e

ebd
4P|

€=
s

teori

€Dln
O
shOd
O
e DO
O
@mm
o0
£
2
Eog
g
O
O
e O
O

€=
gpi

ara

Eon
o™

ihmal

eog
e DO
s 00
o0
s DO

satasma

Ty
/ﬁ\

O

uzellik

N
G0
N

dai  O0O0O0O0O0O0O0O0

@6

0JO)

\f!
©o0

zZarar

@og
I
GoO
s DO
sbO

dehset

76



Valence Instructions
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Deneye katildiginiz icin tesekkdrler. Bugiin yapacagimiz ¢calisma duygularla
ilgili ve bu calismada insanlarin farkli tip kelimelere nasil tepki verdigiyle
ilgileniyoruz. Oniiniizde cesitli figiirler iceren kagitlar var. Bu figiirlere
“Degerlendirme Yzleri" diyoruz ve sizden istedigimiz bu figiirleri kullanarak
her bir kelimenin sizde uyandirdigi etkiyi derecelendirmek. Bu yUzler (¢
farkli duygu sinifini ve bu sinif icerisindeki dereceleri gbstermekte.

Yukaridaki ©6lcek gllimseyen adamdan mutsuz adama siralanmis
olumlu-olumsuz élgegidir. Bu 6lgedin sol ucu, kelimeyi degerlendirdiginizde
mutlu, hosnut, tatmin olmus ve umutlu hissettiginizi gdsterir. Kendinizi ¢cok
mutlu hissettiginizde, bunu en soldaki kareyi isaretleyerek belirtiniz. Olgedin
sag ucu ise, kelimeyi degerlendirdidinizde kendinizi mutsuz, kizgin,
umutsuz, kederli ve sikintili hissettiginizi gésterir. Cok mutsuz hissettiginiz
durumu, en sagdaki kareyi isaretleyerek gdsteriniz. Aradaki kareleri de daha
az mutlu veya mutsuz hissettiginizi belirtmek icin kullanabilirsiniz. Eger
tamamiyla noétr hissediyorsaniz, yani mutlu ya da mutsuz hissetmiyorsaniz,
en ortadaki kareyi isaretlemeniz gerekir. Ne kadar mutlu veya mutsuz
hissettiginizi en iyi sekilde belirtmek icin toplam olasi 9 kareden o kelimeye
kars hislerinizi gésteren en uygun kareyi isaretleyiniz.

Latfen her kelime icin c¢ok fazla dustnmeden, degerlendirmeyi hizl
yapmaya calisiniz. Hatta degerlendirmelerinizi kelimeyi ilk gorisunizdeki
tepkinize dayanarak yapiniz. Kelimeler arasinda herhangi bir iliski yoktur.
Bu nedenle her kelimenin bagimsiz olarak degerlendiriimesi gerekmektedir.
Ornegin, tesadifen pes pese hep benzer kareyi isaretlediyseniz, sirf bu
ylizden bundan sonraki isaretleyislerinizi degistirmeyin.

Tesekkdrler.
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AROUSAL INSTRUCTIONS
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Deneye katildiginiz icin tesekkdrler. Bugiin yapacagimiz calisma duygularla
ilgili ve bu calismada insanlann farkh tip kelimelere nasil tepki verdigiyle
ilgileniyoruz. Oniiniizde cesitli figirler iceren kagitlar var. Bu figurlere
“‘Degerlendirme YUzleri” diyoruz ve sizden istedigimiz bu figUrleri kullanarak
her bir kelimenin sizde uyandirdigi etkiyi derecelendirmek. Bu yizler ¢
farkh duygu sinifindan birinin icerisindeki dereceleri gdstermekte.

Yukaridaki dlgek heyecanli adamdan sakin adama siralanmis heyecan
verici - sakinlestirici  dlcegidir.  Bu 0Olcegin  sol ucu, kelimeyi
degerlendirdiginizde heyecanli, coskun, sinirli, tetikte veya canl
hissettiginizi gosterir. Eger heyecanlanmis hissediyorsaniz, en soldaki
kareyi isaretlemeniz gerekir. Bu dlcegin sag ucuna baktiginizda, tam tersi
olan sakin yliz seklini goreceksiniz. Kendinizi kelimeyi degerlendirirken
tamamen rahatlamig, sakin, agir, durgun hissettiginizde en sagdaki kareyi
isaretlemeniz gerekir. Heyecanli ve sakin hisler arasindaki hislerinizi
ortadaki karelerden birini isaretleyerek belirtebilirsiniz. Eger tamamiyla notr
hissediyorsaniz, yani heyecanl ya da sakin hissetmiyorsaniz, en ortadaki
kareyi isaretleyiniz. Ne kadar heyecanli veya sakin hissettiginizi en iyi
sekilde belirtmek icin toplam 9 kareden o kelimeye karsi hislerinizi gdsteren
en uygun kareyi isaretleyiniz.

Litfen her kelime icin cok fazla dislinmeden, degerlendirmeyi hizl
yapmaya calisiniz. Hatta degerlendirmelerinizi kelimeyi ilk goristnizdeki
tepkinize dayanarak yapiniz. Kelimeler arasinda herhangi bir iliski yoktur.
Bu nedenle her kelimenin bagimsiz olarak dederlendiriimesi gerekmektedir.
Ornegin, tesadifen pes pese hep benzer kareyi isaretlediyseniz, sirf bu
ylzden bundan sonraki isaretleyislerinizi degistirmeyin.

Tesekkdrler.
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DOMINANCE INSTRUCTIONS
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Deneye katildiginizicin tesekkdrler. Bugtin yapacagimiz ¢calisma duygularla
ilgili ve bu calismada insanlarin farkl tip kelimelere nasil tepki verdigiyle
ilgileniyoruz. Oniintizde cesitli figlrler iceren kagitlar var. Bu figirlere
“‘Degderlendirme Ylzleri” diyoruz ve sizden istedigimiz bu figUrleri kullanarak
her bir kelimenin sizde uyandirdigi etkiyi derecelendirmek. Bu yizler (¢
farkll duygu sinifindan birinin icerisindeki dereceleri gdstermekte.

Yukaridaki dlcek kendinizi baskin-zayif olarak degerlendireceginiz dlcektir.
Olgekteki figiirin biyik olmasi sizin kelimeyi dederlendirirken baskin
hissetiginizi, kicuk olmasi da zayif hissetifinizi gosterir. Eger kontrolln
tamamen sizde oldugunu disundyorsaniz, etkin, dnemli, baskin, 6zerk
veya kontrolli hissediyorsaniz, en soldaki kareyi isaretleyiniz. Bu élgegin
sad ucu ise, kelimeyi dederlendirirken kendinizi tamamiyla kontrol edilen,
etki altinda, himaye altina alinmis, korkutulmus, boyun egmis, baski altina
alinmis veya gucsUz hissettiginizi gdsterir. Aradaki kareleri de daha az
baskin veya zayif hissettiginizi belirtmek icin kullanabilirsiniz. Eger
tamamiyla ndtr hissediyorsaniz, vyani baskin ya da glcslz
hissetmiyorsaniz, en ortadaki kareyi isaretlemeniz gerekir. Kelimeye karsi
hislerinizi en iyi sekilde belirtmek icin toplam 9 kareden en uygun olani
isaretleyiniz.

Ldtfen her kelime icin cok fazla dlstnmeden, dederlendirmeyi hizl
yapmaya calisiniz. Hatta de@erlendirmelerinizi kelimeyi ilk géristnizdeki
tepkinize dayanarak yapiniz. Kelimeler arasinda herhangi bir iliski yoktur.
Bu nedenle her kelimenin bagimsiz olarak degerlendirilmesi gerekmektedir.
Ornegin, tesadiifen pes pese hep benzer kareyi isaretlediyseniz, sirf bu
ylzden bundan sonraki isaretleyislerinizi degistirmeyin.

Tesekkdrler.
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APPENDIX B: AFFECTIVE NORMS FOR TURKISH
WORDS

Table 6 Affective norms for Turkish words

VAL AR DOM DOM
Kelime VAL MN| STDV |AR MN| STDV MN STDV
abes 3,889 1,352 5,311 1,856 4,667 1,771
agirlama 6,667 1,398 5,156 2,266 6,733 1,802
aile 7,911 1,311 3,711 2,625 6,511 2,342
alet 5,977 1,635 4,956 1,445 5,733 1,684
altin 6,956 1,930 6,200 2,007 5,578 1,901
ampul 6,795 1,760 5,489 1,632 5,622 1,709
angarya 2,689 1,690 5,444 1,937 4,778 2,099
anlam 6,333 1,365 5,156 2,110 5,889 1,735
arag 6,511 1,561 5,267 1,763 5,773 1,583
asansor 5,356 1,583 5,022 1,764 5,200 1,590
ay 7,422 1,454 4,911 2,770 4,844 2,163
ayrintl 6,622 1,614 5,644 2,002 5,978 2,083
ayyas 2,867 1,804 5711 2,052 4,800 2,052
bagaj 5,022 1,340 5,068 1,822 5,244 1,540
balcik 3,444 1,501 5,244 1,734 4,156 1,580
batak 2,800 1,902 6,022 2,039 3,978 2,039
bataklik 2,756 1,626 5,778 2,163 3,800 1,866
bela 2,341 1,509 6,889 1,861 3,956 2,522
bilek 5,400 1,136 4,795 1,720 5,622 1,284
bombardiman | 1,756 1,417 7,756 1,747 3,044 2,558
borozan 4,889 1,933 5,356 1,824 5,133 1,878
boya 5,933 1,543 4,911 1,579 5,267 1,421
buzluk 5,467 1,424 4,622 1,980 5,000 1,732
buzul 5,222 2,235 4,644 1,932 4,444 1,865
cadde 5,578 1,602 5,022 1,764 5,356 1,721
cam 6,200 1,502 4,889 2,069 5,400 1,711
gamur 4,044 1,858 4,978 1,790 5,156 1,692
carsl 6,711 1,727 6,444 1,803 6,156 1,796
cehalet 1,756 1,300 6,178 2,396 4,333 3,000
cekic 4,733 1,321 5,378 1,556 5,750 1,819
cicek 7,756 1,334 4,311 2,678 5,578 2,251
ciddiyet 5,822 1,542 4,933 1,993 6,289 2,030
¢cimen 7,667 1,414 5,000 2,523 6,000 1,895
¢ingirak 4,467 2,085 5,444 2,190 4,667 2,034
cinnet 2,044 1,637 7,378 1,825 3,689 2,610
cinsiyet 5,511 1,290 5,156 1,242 5,356 2,155
civciv 6,956 1,718 4,822 2,443 5,467 1,727
¢cOplik 2,533 1,455 5,578 1,994 4,311 1,869
darginlik 2,756 1,448 5,933 2,209 4,311 2,476
davranis 6,111 1,283 5,133 1,791 6,489 2,232
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Table 6 (continued)

VAL AR DOM DOM
Kelime VAL MN| STDV |AR MN]| STDV MN STDV
degnek 4,533 1,517 4,756 1,209 4,705 1,456
dehset 2,511 2,007 7,956 1,595 4,333 2,747
demir 5,178 1,072 5,000 1,492 5,222 1,428
depo 5,289 1,180 4,511 1,456 4,622 1,386
dergi 6,911 1,411 4,756 2,013 5,822 1,723
dert 2,556 1,486 5,778 2,204 4,295 2,184
dilenci 2,756 1,540 5,556 2,117 4,727 1,969
doga 8,400 1,009 5,133 3,050 5,333 2,585
doktor 5,778 2,033 6,311 2,076 3,956 2,662
domuz 3,578 1,764 5,556 1,937 4,356 1,836
dostluk 8,178 1,614 5711 2,997 7,156 2,099
digum 4,689 1,564 5,089 1,703 5,178 1,992
durum 5,511 1,180 4,511 1,487 5,378 1,800
duygu 6,933 1,657 6,089 2,720 6,867 1,829
egoizm 3,022 1,840 5,864 2,064 4,200 2,436
el 6,689 1,427 5,333 1,846 6,089 1,832
elmas 7,000 2,174 6,778 1,941 5711 1,938
eroin 1,756 1,640 7,111 2,298 4,444 3,027
escinsellik 3,333 1,977 5,422 2,369 4,356 2,101
esneklik 6,622 1,838 4,711 2,181 5,822 2,015
etki 5,644 1,401 5,556 1,803 5,956 1,858
fahise 3,867 2,272 6,200 2,180 4,222 2,055
fener 6,178 1,800 4,756 2,002 5,089 1,844
fesat 2,311 1,756 6,644 1,734 4,511 2,390
firin 6,067 1,421 5,067 1,839 5,356 1,317
firtina 4,356 1,990 7,311 1,411 4,444 2,563
frengi 1,889 1,695 6,489 2,191 3,489 2,390
garez 2,156 1,348 7,089 1,490 4,533 1,961
gazyag! 4,400 1,587 5,133 1,408 4,622 1,248
gelenek 5,400 2,104 4,889 2,091 4,591 2,326
gemi 7,044 1,783 5,356 2,479 5,578 1,877
gokdelen 5,644 1,897 6,200 2,063 5,267 2,230
gokkusagi 8,044 1,381 5,578 3,019 5,289 2,625
goblge 5,622 1,600 4,400 1,876 4,911 1,929
gubre 3,844 2,132 5,578 1,751 4,600 1,839
gulimseme 8,289 1,254 5,400 3,194 7,267 1,993
giin dogumu 7,889 1,526 5,200 3,174 6,111 2,596
glnbatimi 6,909 2,055 4,978 2,701 5,222 2,610
guzellik 8,111 1,172 6,178 2,894 6,244 2,404
haber 6,111 1,668 6,244 2,176 5,467 1,575
hain 1,978 1,422 7,356 1,612 4,444 2,351
hamambocegdi | 2,489 1,590 6,578 2,028 3,667 2,023
hapishane 1,800 1,408 6,622 2,358 3,378 2,733
harabe 4,467 2,018 5,800 1,961 4,889 1,980
hareket 6,818 1,559 6,533 2,074 7,067 1,935
harf 5,667 1,492 4,889 1,933 5,622 1,874
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Table 6 (continued)

VAL AR DOM DOM
Kelime VAL MN| STDV |AR MN| STDV MN STDV
hasar 2,956 1,413 6,200 1,902 4244 1,848
hasere 2,444 1,324 6,267 2,250 3,711 2,085
hasta 2,711 1,753 5711 2,455 3,800 2,282
hile 2,511 1,740 6,489 2,007 4,044 2,345
icecek 6,933 1,643 5,400 2,060 5,889 1,874
icerik 6,111 1,481 4,978 1,559 5,533 1,486
idam 1,911 1,832 7,533 2,085 3,622 2,972
idrar 3,400 1,763 5,133 1,984 4422 2,137
ihmal 2,911 1,459 5,867 2,085 4,800 2,370
ilag 4,533 2,095 4,978 1,936 5,133 2,018
ilgi 7,644 1,317 5,756 2,432 6,733 2,082
iltihap 1,867 1,057 6,356 1,694 3,644 2,013
irin 2,178 1,600 5,932 2,028 3,698 1,807
isgUzarlik 3,578 2,017 5,556 2,006 5,156 1,953
isim 6,267 1,529 4,844 1,783 5,356 1,583
Ishik 5,889 1,774 4,911 2,043 5,756 1,721
istila 2,689 2,043 7,022 1,925 3,689 2,512
izmarit 2,244 1,681 5,844 1,965 4,289 2,128
jilet 4511 1,590 5,600 1,543 4,889 1,695
kabalik 2,578 1,699 6,378 2,269 4,978 2,536
kafatasi 3,800 1,995 6,067 2,136 4,644 1,811
kalorifer 6,733 1,514 4,318 1,914 5,333 1,508
karamsarlik 2,311 1,395 5,911 2,043 4,089 2,601
karanlik 4,044 2,067 6,111 2,248 4778 2,265
karayolu 6,044 1,381 5,489 1,817 5,489 1,604
kaya 5,067 1,156 5,244 1,773 5,022 1,725
kaza 1,778 1,241 7,889 1,229 3,400 2,397
ketcap 5,578 1,469 4,956 1,623 5,311 1,379
kibir 2,822 1,775 5,822 2,386 4,489 2,292
kitap 7,600 1,587 5,756 2,288 6,222 1,704
kizamik 3,022 1,712 5,156 2,088 3,911 1,819
kizamik 2,956 1,678 5,778 1,987 3,689 1,832
kokusma 1,933 1,321 5,800 2,180 3,822 1,922
komedi 8,044 1,242 6,622 1,980 6,200 2,117
konsantre 6,667 1,446 4,867 2,074 6,467 1,618
korunma 5,911 1,535 4,578 1,971 5,333 2,335
koy 5,533 1,866 4,133 1,961 5,067 1,982
kres 6,044 1,637 4,844 1,745 4,844 1,988
kucak 7,556 1,470 4,711 2,897 6,289 2,191
kiclimseme 2,556 1,358 5,844 2,011 4,489 2,018
kif 3,159 1,446 5,333 1,822 4,311 1,794
kumas 5,933 1,529 4,644 2,298 5,444 1,778
kumsal 7,636 1,259 4,578 2,709 6,044 1,977
kurbaga 5,022 1,948 4,889 1,874 5,000 1,243
kurcalama 4,444 1,778 5,467 1,660 5,467 1,753
kirk 4,689 2,234 4,933 2,270 5,489 1,973
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Table 6 (continued)

VAL AR DOM DOM
Kelime VAL MN| STDV |AR MN| STDV MN STDV
kusku 3,267 1,601 6,356 1,861 4,444 2,272
kistahhk 2,622 1,969 6,511 1,938 4,800 2,361
les 1,600 1,156 6,067 2,490 3,633 2,191
lezzet 8,333 0,905 7,156 1,894 6,556 2,006
mac 5,733 2,038 6,467 2,191 5,444 1,972
madde 5,136 1,133 4,889 1,112 4,733 1,483
mahremiyet 5,600 1,970 5,022 2,039 6,200 2,322
mahzen 4,844 1,796 5,511 1,938 5,267 1,776
makas 4,978 1,852 5,578 1,738 5,511 1,502
malzeme 5,622 1,302 4,864 1,747 5,222 1,664
mantar 5,467 1,779 4,822 1,683 4,800 1,290
mazeret 4,133 1,517 5,556 1,686 4911 2,043
melek 7,378 2,059 5,067 3,033 5,000 2,688
meltem 6,756 1,264 3,933 2,406 5,489 2,212
mezar 2,044 1,718 5,978 2,726 2,911 2,162
nese 8,311 1,062 6,044 2,977 7,222 2,021
nezaket 8,289 1,058 4,311 2,891 7,200 1,673
oda 6,422 1,515 4,178 1,910 5,444 1,673
odul 7,556 1,603 6,267 2,571 6,523 2,357
ofis 6,044 1,637 5,556 1,603 5,756 1,654
O0gretmen 6,600 2,005 5,022 2,350 5,689 2,457
ordu 5,489 2,464 6,822 2,070 4511 2,967
patika 6,156 1,507 4,844 1,846 5,400 1,615
pisik 3,067 1,711 5,422 1,751 4,022 2,072
pislik 2,089 1,221 5,911 2,275 4,133 2,262
pariz 3,044 1,313 5,756 1,979 4,778 1,987
raslanti 6,750 1,740 6,778 1,608 4,689 2,304
ray 5,467 1,307 5,289 1,817 4,956 1,623
renk 7,178 1,800 5,778 2,383 6,244 1,708
risvet 2,267 1,711 6,933 2,168 4,489 2,735
saat 6,444 1,631 5,644 1,897 5,467 2,242
saat 5,978 1,515 5,111 2,003 4,711 2,085
sabir 6,400 2,157 3,978 2,435 6,711 2,342
sacmalk 3,222 1,731 5,756 2,144 4,689 2,183
sahin 5,644 1,932 6,089 2,172 4,978 1,889
saldiri 1,956 1,364 7,978 1,305 4,311 2,867
sanayi 5,733 1,601 5,578 1,960 4,800 2,242
sapka 6,044 1,718 4,978 1,971 5,578 1,672
sarap 7,289 1,604 5,556 2,519 6,600 1,514
sarilma 8,111 1,335 5,867 3,159 7,156 2,266
satasma 3,222 1,833 6,444 1,995 4,822 2,386
savunma 5,267 1,763 6,022 1,865 6,222 2,225
saygl 7,341 1,627 4,400 2,435 6,889 2,228
sayl 6,267 1,529 5,267 1,827 5,844 1,705
sefkat 7,911 1,443 4,200 2,966 6,089 2,618
sekil 5,733 1,250 4,778 1,412 5,311 1,474
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Table 6 (continued)

VAL AR DOM DOM
Kelime VAL MN| STDV |AR MN| STDV MN STDV
selale 7,378 1,556 6,200 2,408 5,400 2,147
sevgili 8,489 0,815 6,578 2,792 6,689 2,382
sigan 2,689 1,844 6,889 1,933 3,818 1,944
sihirbaz 5,711 1,950 6,378 1,838 5,022 1,725
siir 6,467 1,902 5,178 2,198 5,289 2,263
sikintl 2,422 1,373 6,089 2,382 4,489 2,242
sinema 7,511 1,121 5,467 2,446 5,933 2,005
sirinlik 7,244 1,525 5,089 2,265 6,156 2,195
sirk 6,333 2,576 6,133 2,212 5,333 1,846
sivrisinek 2,222 1,594 6,311 2,172 3,667 2,056
sizlanma 2,844 1,537 5,622 2,146 4,756 2,058
solucan 3,289 1,792 5,444 2,062 3,667 1,989
sonbahar 6,444 2,117 3,756 2,506 5,333 2,365
sprey 4,844 1,397 4,956 1,623 4,867 1,604
sug 2,756 1,824 7,044 1,930 4,659 2,614
sugicegi 2,711 1,456 5,978 1,815 4,244 2,036
siikunet 7,111 1,613 2,867 2,399 5,568 2,500
suprinti 3,244 1,640 5,667 2,045 4,600 1,959
tabanca 2,533 2,007 7,800 1,517 4,089 2,976
tabure 5,222 1,042 4,467 1,546 4911 1,258
tabut 2,356 1,990 6,289 2,537 3,244 2,186
taciz 1,867 1,486 7,467 1,687 3,667 2,812
tahris 3,333 1,492 5,422 1,852 4,000 1,552
tahta 5,689 1,395 4,356 1,708 5,444 1,407
takirti 3,178 1,655 6,222 2,021 4,267 2,016
tank 2,933 1,876 7,200 1,804 3,533 2,735
tanri 6,622 1,886 5,422 2,563 4,400 2,950
tapinma 4,644 2,308 5,133 2,063 4,089 2,466
tarz 6,333 1,692 5,467 1,829 6,477 1,438
tasarruf 6,156 1,692 4511 2,117 5,911 1,998
tath 7,533 1,254 5,222 2,044 5,889 1,861
tebessim 8,511 0,787 6,533 2,492 7,644 1,640
tebrik 7,644 1,151 5,295 2,329 6,444 2,262
tehdit 1,933 1,421 7,622 1,762 4,400 2,562
teori 6,289 1,687 5,600 1,827 5,311 1,856
teselli 6,178 1,813 3,711 2,160 5,756 2,134
thtlin 3,889 2,639 5,489 2,181 5,333 2,205
Usiime 3,622 1,762 5,600 2,240 4,533 2,292
uyum 7,467 1,561 4,533 2,817 6,511 2,041
uyusturucu 1,933 1,763 6,978 2,251 4,289 3,042
Uzuntl 2,867 1,740 6,200 2,302 3,600 2,260
vicut 6,578 1,644 5,956 1,678 6,111 1,837
yabanci 5,578 1,777 5,733 1,724 5,455 1,784
yalan 2,341 1,867 6,911 2,065 4,622 2,471
yara 2,667 1,398 5,933 1,959 4,267 2,250
yas 2,133 1,660 5,467 2,399 4,289 2,590
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Table 6 (continued)

VAL AR DOM DOM
Kelime VAL MN| STDV |AR MN]| STDV MN STDV
yatirim 6,044 1,783 6,273 2,016 5,756 1,873
yazar 7,133 1,575 5,178 2,443 5,844 1,833
yazi 6,444 2,149 5,489 2,212 6,356 1,909
yelkenli 7,356 1,495 5,578 2,808 6,045 1,642
yigin 4,467 1,408 4,956 1,507 4,689 1,276
yildiz 7,689 1,395 4,933 2,934 5,667 2,276
yozlasma 1,956 1,507 6,244 2,069 4,044 2,236
yuk 4,244 1,417 5,311 1,794 5,289 1,701
yuva 7,467 1,646 3,489 2,617 6,156 2,335
zaman 5,978 1,852 5711 2,342 4911 2,678
zarafet 8,133 1,198 4,822 3,002 6,867 1,646
zarar 2,444 1,358 7,022 2,039 4,556 2,417
zevk 7,864 1,340 6,111 2,925 6,756 2,155
zimmet 2,489 1,792 6,067 2,115 4,378 2,279
zorluk 4,533 2,029 6,444 2,127 5111 2,442

VAL MN: Valence mean

VAL STDV : Valence standard deviation
AR MN: Arousal mean
AR STDV: Arousal standard deviation
DOM MN: Dominance mean

DOM STDV: Dominance standard deviation
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APPENDIX C: WORDS USED IN EXPERIMENT 2

Negative
Words
Yik
Yigin
Yas

Yara
Ustime
Tutln
Tahris
Suprintd
Solucan
Sizlanma
Pisik
Pislik
Mezar
Kuf
Kuglimseme
Kokusma
Kibir
Kizamik
Karamsarlik
Izmarit
Isguzarhk
Irin

Ihmal
Idrar
Hasta
Glbre
Escinsellik
Egoizm
Dugim
Domuz
Dilenci
Dert
Copluk
Camur
Bataklik
Batak
Balgik
Ayyas
Angarya
Abes

Neutral
Words
zaman
yatirm
yabanci
vicut
sapka
sahin
sirk
sihirbaz
savunma
sanayi
saat

ray
patika
ofis
mantar
malzeme
mahremiyet
madde
mac
kres
kaya
karayolu
icerik
1shk

harf
haber
gokdelen
gelenek
firin

etki

el

doktor
demir
davranis
cinsiyet
ciddiyet
cadde
boya
asansor
alet
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Positive
Words
zevk
zarafet
yildiz
yelkenli
yazar
tebrik
tatli
sirinlik
selale
sarap
sinema
sariima
renk

odul
nese
melek
kucak
konsantre
kitap

ilgi
icecek
glzellik
gUnbatimi
gindogumu
gllimseme
gokkusagi
gemi
fener
duygu
dostluk
doga
dergi
¢imen
carsl
civciv
ayrinti

ay

ampul
altin
agirlama



APPENDIX D: IAPS NUMBERS OF PICTURES USED
IN EXPERIMENT 2

Negative Neutral Positive
Pictures Pictures Pictures
1019 1121 1340
1070 1303 1440
1090 1390 1460
1110 1640 1463
1111 1650 1590
1201 1660 1710
1270 1720 1721
1274 2025 1722
1275 2372 1740
1301 2389 1811
2100 2410 1920
2110 2605 2160
2120 2606 2170
2141 5455 2224
2312 5535 2311
2375 5628 2340
2399 6900 2341
2710 7211 2346
2900 7289 2391
4621 7352 2398
6190 7390 2550
6570 7402 2650
6940 7450 2660
9102 7460 4626
9110 7472 5260
9180 7482 5600
9280 7487 5623
9340 7510 5700
9341 7560 5830
9342 7600 5831
9390 8033 5910
9440 8041 7230
9470 8130 7260
9471 8192 7270
9530 8211 7430
9611 8250 7580
9830 8260 8190
9911 8280 8210
9912 8371 8420
9925 8467 8540
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APPENDIX E: EXPERIMENT 2 INSTRUCTIONS

VERBAL RECOGNITON TASK

YONERGE

Bolim 1

Bu calsmaya katildginiz igin teekkirler. Bu cabma iki bdlimden
olusmaktadir. Birinci bolimde ard arda kelimeler gokesieiz. Lutfen bu

kelimeleri dikkatli okuyunuz c¢unki ikinci bélumderlikelimeleri hatirlamaniz
beklenmektedir. Birinci bolumde her kelimeyi okutluk sonra o kelimenin
somut bir kelime mi yoksa soyut bir kelime mi ofgdunu dglntndz. Birinci

bolumde kelimeleri dikkatle okumaktan ve soyut/strkararini vermekten
baska bir sey yapmaniz gerekmemektedir. Ekranda beligildaman sari &a

basarsaniz birinci bélime $ayabilirsiniz. Bu bolim bittikten sonra ikinci
bolime gecmeden 1 saat ara verilecektir.

Bolum 2

Bu calsmanin ikinci boluminde yine kelimeler goreceksirisu kelimelerin
bazilari bir 6nceki bolimde gorgiintiz kelimeler, bazilari da yeni kelimeler
olacaktir. Bu bolimde sizden beklenen kelimeleri dnceki bélimde gorup
gormedginizi bildirmenizdir. Eger kelimeyi hatirliyorsaniz ve kelimenin bir
onceki listede oldgundan eminseniz ltutfen kirmizistu basiniz. Daha detayl
olarak, kelimeyi gordglinizde dgindiklerinizi  animsayabiliyorsaniz,
kelimeyi okud@gunuz an goOzinizde canlaniyorsa veya kelimenin detik
ozellikleri ile ilgli herhangi birsey akliniza geliyorsa kelimeyi hatirliyorsunuz
demektir. O zaman kirmizi ga basarak bir sonraki kelimeye gecebilirsiniz.
Eger kelimeyi tanidiinizi dilniyorsaniz, yani kelimeyi ilk boélimde
gordigunidza  bilingli olarak hatirlayamiyor ama o kelimenilk listede
olduguna eminseniz bunu saristubasarak belirtebilirsiniz. Bla bir deysle,
kelimeyi gordigiiniiz anda ne yaginizi veya d&indiginizu bilemediinizde
ama kelimeyi taniganiza inandginizda sari tga basarak bir sonraki kelimeye
gecebilirsiniz. Ber kelimeyi bir dnceki bélimde goérméiize eminseniz,
yani o kelime yeniyse yé tusa basiniz ve bir sonraki kelimeye geciniz.

Hatirlama (kirmizi tg) ve tanima (sari ) kararinizi verebilmek igin bir 6rnek
verebiliriz. Mesela biri isminizi sordiunda verecé@niz cevap “tanima” hissi
ile olacaktir. Cunkt ilk anda bu cevapla ilgili lmkay veya tecribe gézuntzde
canlanmaz. Ancak en son hangi kitabi okguhuz sorusunun cevabini
“hatirlama” hissi ile verirsiniz. Mesela kitabi agithi1z veya onu okudiunuz
anlar gézinizde canlanir.
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VISUAL RECOGNITON TASK

YONERGE
Bolum 1

Bu calsmaya katildginiz icin teekkirler. Bu calkma iki boélimden
olusmaktadir. Birinci bolimde ard arda resimler goreosk. Lutfen bu
resimleri dikkatli inceleyiniz ¢iinkd ikinci bolimdeu resimleri hatirlamaniz
beklenmektedir. Birinci bélimde her resmi incelédiksonra o resmin kark
bir resim olup olmadgini diundndz. Birinci bolumde resimleri dikkatli
incelemekten ve kank olup olmadgini disinmekten bgka bir sey yapmaniz
gerekmemektedir. Ekranda belirtiggdli zaman sari &a basarsaniz birinci
bolime balayabilirsiniz. Bu boélum bittikten sonra ikinci bthe gegmeden 1
saat ara verilecektir.

B6lim 2

Bu calsmanin ikinci boliminde yine resimler goreceksiriBu resimlerin
bazilari bir dnceki bolumde gorgiintiz resimler, bazilari da yeni resimler
olacaktir. Bu bolimde sizden beklenen resimleri drnceki bélimde gorup
gormedginizi bildirmenizdir. Eger resmi hatirliyorsaniz ve resmin bir dnceki
listede oldgundan eminseniz lutfen kirmizisubasiniz. Daha detayl olarak,
resmi  gordgunizde  dglnduiklerinizi  animsayabiliyorsaniz,  resmi
inceledginiz an gozinizde canlaniyorsa veya resmin fiziksllikleri ile
ilgili herhangi birsey akliniza geliyorsa o resmi hatirliyorsunuz detnekO
zaman kirmizi tga basarak bir sonraki resme gecebilirsinigerE resmi
tanidginizi digindyorsaniz, yani resmi ilk bolimde gogdiatizu bilingli
olarak hatirlayamiyor ama o resmin ilk listede @ava eminseniz bunu sari
tusa basarak belirtebilirsiniz. Bla bir deysle, resmi gordginiz anda ne
yaptginizi veya dgindiginizi bilemediinizde ama resmi tangniza
inandginizda sari tya basarak bir sonraki resme gecebilirsinigzeieresmi bir
onceki bolimde gbérmeginize eminseniz, yani o resim yeniysesiyegusa
basiniz ve bir sonraki resme geciniz.

Hatirlama (kirmizi tg) ve tanima (sari ) kararinizi verebilmek igin bir 6rnek
verebiliriz. Mesela biri isminizi sordiwnda verec@niz cevap “tanima” hissi
ile olacaktir. Cuinkt ilk anda bu cevapla ilgili lmkay veya tecribe gézuntzde
canlanmaz. Ancak en son hangi kitablr okguchuz sorusunun cevabini
“hatirlama” hissi ile verirsiniz. Mesela kitabi githiz veya onu okudiunuz
anlar gézunuzde canlanir.
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