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ABSTRACT

The relation beteen brain and personality is still undefined, and it seems that this topic has a
long future in psychological research. This doctoral thesis focuses on the neuropsychological
theory of personality+ Reinforcement Sensitivity Theory (RST). It recognisegehmain
dimensions; Behavioural Approach System (BAS), Behavioural Inhibition System (BIS) and
Fight/Flight/Freezing System (FFFS). There are currently several competing questionnaires
designed to measure these constructs. These questionnaires arelfregednhterchangeably
without evidence to what extent they converge. Thus the aim of this thesg@nme whether

the results of RST studies conducted with different R83ed questionnaires are comparable
The objective isd provide the theoretitdramework to interpret results from RST studies
conducted with different questionnaires and to provide suggestions for further development of
RST and its psychometric instrumen&x studies were conducted to test convergent and
predictive validityof RST questionnaireslhe results showed thRIST questionnaireshould

not be used interchangeably since: (a) they do not converge; (b) their BIS and FFFS scales do
not predict defensive behaviour the same way(c) they do not predict emotional and
motivational outcomes aftgoerformancdeedback in the same way; (dpnstructs measured

by different BAS scales do not serve the same evolutionary function. The dissertation
acknowledges the existence of four types of the BAS scales and provides the theoretica
framework to reinterpret earlier findings from RST studies conducted with different
guestionnaires. The BIS scales converged highly with only one exception, while the FFFS

scales converge, but show significant weaknesses in examining the theory.

Key words: personality, questionnaires, neuropsychology, psychometrics, Reinforcement
Sensitivity Theory, BAS, BIS, FFFS
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Prema neuropsihologijskoj teorifd L piQtRedN Osjetljivosti na Potkrepljenja (TOP)
postojetri temeljne dimH Q ] L M H kOj& $u@eRuha¥arijacija uaktivaciji tri zasebna neuralna
kruga u mozgu Bihevioralni Aktivacijski Sustav (BAS) koji se nalazi u sklopu
GRSDPLQHUJLPNRJI VXVWDYD X PR]JXpNstipahjadkdlinj Oclieed HQ ]D V
pribavOMDQMD UHVXUVD SRWUHEQLK ]D SUHALYOMDYDQMH L U
(BBBS) koji je povezan saktivaciom OLPELpPNRJ VXVWDYD dprédBtavlaD QRJ G|
PHKDQL]DP REUD P E¥YDA®LEKR]|Q DS D )RIHR¢Ork D MHILQijskHS u A

%,6 NRML Mhivacitiddptokibokampabgkrugakoji generira stanjanksioznosti u
situacijamapodjednake aktivacijeBAS i BBBS. Cilj anksioznosti je stvoritnelagodno
afektivno stanje kojinbi se potaknulo EU &R QR aH Q MW MR GOIX]Kigmiflikta k@ M H
posljedica istovremene aktivacije BAS BBBSa

OvedimenzijeOLp Q RV WputahitX BMMQEHND WM VDPRSURFMHQD 7
XSLWQLND NRML VH NRULVWH ]D PMH WelduQadraizlie L WH ® ] X 8 DW/Q B
interpretiraju pod pretpostavkor D VH PHyYyXMAKQROBMXWLP UDQLMH SUF
LVWUDXISKDfaNEVWDY QH U D] Q Lridrdtn® He/posjdiraddid koji ispituju
razinu podudarnosti upitnika TOPAWR S UL MH pdj oGcD/OHRQM.IMKJDIFODY QL LVW
problem koji se razmatraju u sklopu ove disertagje (a)iVSLWDWL PMHUH OL SRVW
723 NRQVWUXNWH Q@DshvtiHoGtaniu (t) iQpidati LaPravdanost generalizacije
] D N @Kdrxriije provedenilistrad L Y i®djihia su se koristiliu D Jtupipnici i (c) koliko je
svaki odtih upitnikau skladus teorijskim pretpostavkama.

Kako bi se odgovorilo na postavljene probleme, provedend aHVW LVWUDALYDQ
su se testiralepHWLUL KLRBOWBIWHBWDFLMH QDOD]IHX NGIMX\WHBWMRK &
eksperimentalnu manipulaciju s ciljem izazivanja reakcija, te zatim ispitivanja povezanosti
RVRELQD OLPpQRVWL V LQWHIQH LMotivaciskh tebRdjH, hdd NO BV IRFQ R
korelacijska istiD & L Y kKofa MeéDbazirajna usporedbupitnika TOP s drugim uptnicima.

Rezultatisu seDQDOL]JLUDOL QL]JRP UD]OLpLWLK REOLND UHJUHV
analiza i strukturalnog modeliranja.

Prva hipotezaove disertacijeglasi da upitnici e mjeredimenzije TOPa na jednak
QDplERJ pHigMaMMNRQYHUJHQWQD L GLYHUJHQWQD YDOMDQR
TOP. Na uzorku od 821 igpnika konfirmatorna faktorska analiza je pokazdéa (a) se
upitnicirazlikuju u operacionalizacifo$6 VNDOD &@&WR MH UH]XOWLUDOR V GH

operacionalizacije BA®; (b) operacionalizacija skale Borbe ne odgovara teorijskim
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pretpostavkama; (c) BISBBBS VNDOH NRQYHUJLUD Ma¥nedalnpledtdi VW X S Q
govoreu prilog prvojhipotezi. ' UXJRP KLSRWH]RP VH SUUDJORFMWDL XGR W
723 UD]OLpPpLW Bor@nbhébGeakcyeDXVISULMHWHULP VLWXDFLMDPD 1L
ispitanka NRULAWHQR MH pHWLUL XSLWQLND 723 .Re¥Dd®RSURFM
regreVLMVNH DQDOL]JH XND]XMX QD SRGXGDUQRVW WULMX XS
Time je i druga hipoteza S R G U XDr®rBtnije, upitnici TOR D X Y H U Rsvkl&iMud U L
operacionalizaciji skala BIS i BBB® usporedbi sakabmaBAS-a 8 VN OR S XpotézeH U H K
SUHWSRVWDs¥ UDROVHLGVD. X5 LW QXKFRUMHRG YWD PMIMKR HPWELRQDC
u kontekstu obrazovanja. UkvalNVSHULPHQWDOQRP LVWUDALYDQMX X V
uzorku 0d91 studentice psihologije u stvarnom akademskantekstu, BAS skale shile
UD]OLDpLW R pivnit] Dn@dativnim afektimaslied GRELYHQH GREUH LOL OR
Ista hipotezaWHVWLUDQD MH L pHW YU sweektice Wkdjdp seMpbka@dd da] R U N X
pojedinci NRML SRV WL a¥teYQ N RUIDH OLH VDL P- DV NBIODPDD M 6 GU XJD
VLWXDFLMDPD NDGD GRARWH XWXOGWILWQALHMY $RdER YRUH X
Posljednjahipotea se W D N Rgtirald u dvije odvojene studij@ glasilaje da UD]JOLpLWH
komponenteBAS-D S UH GV W D e@wldhsmehBriide fribaVljanja resursa, te da
koreliraju sU D ] inloplicvia ALYRWQRJ VWLOD SUHPD HYROXRBMMAVNMRM V
rezultati u obje studijepotvrdili.

Rezultati testiranja sv HW L letke MDYROW XND]XMX QD YHOLNH UD]OL
TOP u operacionalizaciji dimenziji SUL ]DNOMXpFL RYH GLVHUWDFLMH MI
operacionalizacie BASD L GD VYDND RG QMLK REMDaQMDYD GUXJL D
(b) da se BAS @ bi trebao smatraggdnodimenzionalnim konstruktgr(c) da se rezultati BIS
aiBBBSD PRJX ODNaH XVSRUHyLYDWL WM UH|BBB®sPRéEL VH OLC
PRaH VPDWUDWL MHGQRGLPHQ]JLRQDOQLP NRQVWUHXNWRP [
P Hy XV R&k@Q&irajuPritom,treba naglasitikakos« HUD RGVWXSDQMD RGQRVH
D aVelike doprinos QHNRQJLVWHQWQLP QDOD]JLPD X UDGRYLPD N
TOP 1D WHPHOMX UH]XOWDWD LVW UpedktiaQajdhox BA&MLPD VH
S R Q Xj§ eQijsk okvir zainterpretacjuUH] XOWDWD GRELYHQLK XSRWUHEF
TOP. Cilj tog okvira jest doprinijetipreciznijen definiranju hipoteza u sklopu TOP a ¥ R
doprinijelo YHURM SURY M HHU O\WWH. R taliji HeRvdjL MR Q D b @&rajl D |

sei konkretne sugestije za daljnji razvoj upitnika ove teorije.

.OMXpQH WIMYPRVW XSLWQLFL QHXURSVLKRORJLMD SVL
potkrepljenja, BAS, BIS, FFFS
Vi
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1. INTRODUCTION

1.1. Personality

Personality can be understood as aggrelgatasures dbehaviourtendencie®r traits
that predispose an individual to act in a specific maii@eamorrePremuzic & Furnham,
2005) Personality makes people predictive, which is important for establishing mutual trust
among them, and hence social relationships. As social animals, our rem®ductess and
survival dependon the social environment that surrounds us. It is personality that shapes our
position in the social environment, and thus, subsequently, determines our survival and
reproductive succes@Kenrick & Shiota, 2008) This is especially true when it comes to
approach/avoidance motivan, which is the main topic of this dissertation.

Personality is usually described by personality traits. There are many traits derived from
differentpersonalitytheories and models. Hence, people can be described in numerous ways.
However, some traitare found more relevant that the others. Among many theories and
models, there are few that have tradition as long as the Reinforcement Sensitivity Theory (RST)

of Personality, whose validity is examined in this doctoral dissertation.

1.2. Historical and philosophical background of RST

What is the core of personality traits? Are personality traits placed somewhere in the
body, and if they are where exactly? This question has a long history in philosophical
discussions. The first who explored thiseqtion was Galen, in second century CE. He
reinterpreted the theory of Ancient Greek's philosopher Hippocrates (four centuries BCE), who
claimed that human body contains four basic humours (body fluids) that can have an impact on
health. These body fluidgere blood, phlegm, yellow and black bile. Galen extended this theory
by associating these fluids with some typical behavioural patterns, which in return became the
first temperamental typology in the history. The Hippocr&@eaten typology recognised four
types of temperament named after dominant bodily fluid; sanguine, choleric, melancholic and
phlegmatic. Sanguine reflects the description of warm, pleasant individual enjoying the
company of others, choleric of hot tempered and highly reactive (aggjessesephlegmatic
Rl RQH W Kribowiffj\and ap&hetic, veineasmelancholic of slowmoving and depressed
one(Stelmack & Stalikas, 1991%trelau (2002highlightstwo main ideas of this typology that
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significantly contributedo the studyof biological bass of personality. The first one is that
individual differences in behaviour can be explained by physiological mechanisms. The second
idea is that a variety of behaviours can be reduced to a small number of basic conaelpts, wh
is the fundamental logic of factor analysis. Almost two thousand years later, this remained the
core approach to the study of biologicasisaof personality.

The Hippocrategsalen typology remained dominant for a long time. It Wésndt
(1897)who reorganized the description of Galdippocrates types into a twdimensional
perspective. He recog®ed the importance of strong versus weak emotions and the speed of
activity (changeability]Revelle, Wilt, & Condon, 20135anguine individuals were described
as stable and changeable, choleric ones as uastalll changeable, melancholic as unstable
and unchangeable ones, evbasphlegmatic individuals were stable and unchangeable (see
Figure 1). Later, Carl Jung coined the texxtraversiorto replace the changeability dimension.
Extraversion was also used Gttell, while Eysenck, in addition, introduceéuroticismas a

new label for the degree of strength of emotion.

Figure 1. Wundt's coordinates explaining HippocratesGalen typology of temperament

Eysenck's work was highlyspired byPavlov, one of the pioneers of the ekmental
study of temperament, whsiudied the relationship between the central nervous system and
differences in temperament. In his famous experiments with dogs, he related certain
characteristics of theconceptual nervous system (CNS) with the Hippocr&aien
temperamental types. He described the CNS of sanguine individuals as strong, balanced and

stable;strong and unstable in choleric; strong, balanced and slow in phlegmatics; and weak in



melancholic{Ruch, 1992)Later, Pavlov's work inspired Eysenckdevelop one of the most
influential personality theories in the"®@entury. His interest was to discover the biological
basis of extraversion and neuroticism. According to Eysenck, melancholics were described as
neurotic introverts, cholerics as neucotextroverts, phlegmatics as emotionally stable
introverts, wiereassanguines as emotionally stable extroverts (Ruch, 1992).

Following Pavlov's and Hull's work, Eysenck tried to explain personality in terms of
susceptibility to punishment and rewarglioues. Hull (1952) assumed that human behaviour

could be explained by this simple formula;

Behaviour = Drive X Habits.

According to Hull, Drive acted as the energizer of behaviour, whilabits were
responsible for directing said behaviour. Eysendkeoity of personality highly relied upon
Hull's theory of motivation. Eysenck defined neuroticism as individual differences in the
energizer of behaviour, which corresponded to Hulbsve concept, wRreas his
extraversion/introversion continuum was inteddo explain the susceptibility to reward or
punishment, which corresponded to Hull's thiabit construct. Figure 2. shows the
susceptibility to reward and punishment for the four types of temperament derived by
combining extraversion and neuroticism. Thain idea was that the behaviour of extraverts is
easily conditioned by rewards, of introverts by punishment, while the strength of

conditionability depends on the level of neuroticism (Corr, 2008).

Figure 2. Eysenck's theory explaining extraversion ad neuroticism by sensitivity to
punishment (black column) and reward (white column). Gray's dimensions the BAS and

BIS are presented as impulsivity and anxiety, respectively (explained in the text below).



Contrary to Eysenck's theory, his student Jeffeggty proposed that the approach in
which the personality is explained through two mechanisms, one energizirigrii®. and
one directive (i.eHabit), should be replaced by one that utilises two independent systames
reflecting reward sensitivityral the other reflecting punishment sensitivity. These two systems
were later named behavioural approach system (BAS) and behavioural inhibition system (BIS)
(Corr, 2008).

1.2.1. Original reinforcement sensitivity theory (eRST)

Psychology in the 1978was highly influenced by behaviourism which is why Gray's
theory aimed to explain personality in terms of susceptibility to reward and punishment. At the
beginning, the theory was based on the idea that the BAS represents the biological foundation
of the system responsible for processing positive and negative reinforcezsgastine BIS
processes positive and negative punishments (Corr, 2008, Gray has noticed the
difference between fear and anxiety reactions. Based on laboratory experiments be rat
found that the brain centres for fear and aggression are placed in regions differehbdea
for anxiety (i.e.septohippocampal circgitThus, he introduced the third dimension into the
theory- Fight-Flight System (FFS). Conceptualization of #E€S was based on Kluv8ucy
syndrome, which occurs as the result of amygdalotomy (McNaughton & Corr, 2008). When
amygdala was excited by electrodes, an animal would show extreme fight and fear reactions,
while after destroying the amygdala, these reastwouldn't occur in situations in which they
were expected (e.g. when faced with a predator). However, reactions that correspond to anxiety
were intact after amygdalotomy. This was the reason for including another avoidance
mechanism along with the BIS ihe theoryfew decades later, a large number of studies have
provided evidencethat fear and anxiety do differ in manifestation, brain locations,
biochemistry, and are explained by different psychological mechansneeniprehensive
review on this topican be found ifCorr & McNaughton, 2012)

This theory is quite untypical in personality psycholo@ray used the bottomp
approach in developing his theory of persond8wnillie, Pickering, & Jackson, 20Q6)hich
is not common. Most of the theories use thedomn approach, where persongalitaits are
usually defined by means of factor analysis, and then their underlying processes are studied.
Gray decided first to establish the link between the brain and behaviour, and then to
conceptualise the final description of the dimensions. Heet:RS T dimensions as emotional
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motivational systems of the highest order, and personality traits as factors of the lower order
that derive from therBeauducel, Kergtg, & Liepmann, 2005)The final version of the theory
defined the BAS to be sensitive to conditioned appetitive stimuli, activated by the stimuli
associated with reward and omission of punishment and related to positive affect. It was
hypothesised thaimpulsivity is the personality trait representing the BAS. The BIS was
hypothesised to be sensitive to conditioned, and the FFS to unconditioned aversive stimuli
(Corr, 2008).

However, since Gray's work was mostly based on laboratory studies on rats, many
researchers have questioned how these findings relate to human personality. Faced with
growing criticisms, Gray shifted the focus of his research from animal to human studies at the
beginning of the 1990s.

1.3. Revised RST (RST)

Changing the subjextin RST research inevitably led to the shift in methodology.
Instead of observation of behaviour of rats with selective lesions in laboratory conditions, new
methods and instruments were required. Faced with this challeffyey Grayand colleagues
undertook a decade of studies that led to the refinement of the theory. In 2000, Jeffrey Gray and
Neil McNaughton summarised all the data from the aforementioned studies and presented the
revised RST @RST;Gray & McNaughton, 2000)rhere are two main groups of changes in the
revised theory; (a) redefinition of the BAS, BIS and FFS dimensions and (Iduning the

concept of interactive functioning of the systems.

1.3.1. Redefinition of the RST dimensions

In the 6RST, the BAS processed only condigatstimuli, while in the new version its
functions were spread over the uncondéidones as well. AFthermore, Gray hypothesized
that impulsivity underlies the BAS inRST. As Pickering and Smillie (2008) noted, this was
set purely arbitrarily without firm evidence. Later studies in biology of personality point to
extraversion as the most likely candigléor the representation of the approaelated trait (e.g.

Depue & Collins, 1999)However, since this topic awaits for neuroscientific evidence, the



personality trait truly representative tife BAS is a controversial theme (see Pickering &
Smillie, 2008).

The FFS has become Fight, Flight &mdezingSystem (FFFS). This change was mostly
motivated by works of Blanchard and colleag(eeg. Blanchard, Griebel, Henrie, & Blanchard,
1997) where freezing was postulated as a unique defensive behatserved in animal
studies. The FFFS in the revised version of the theory is now responsible for processing both
conditioned and unconditioned aversive stimuli, while the FFS was responsible only for the
unconditioredones. In fRST, the function of theFFS is to enhance the chance of survival in
a dangerous situation. Its behavioural repertoire highly depends on environmental context

.UXSLO 'LQLUG J)OLJKW U H \e&tp of Hefensiveviehbvido® th& Q G L W L
is triggered in situations lere threatening stimuli are distant enough to provide a secure
escape. It enhances the chance of survival by moving the organism away from the source of the
threat. Freezing is the second uncondetype of defensive behaviour. It activates when the
saurce of the threat is in near spatiotemporal distance, thus removing an option to escape.
Freezing or "playing dead" enhances the chance for survival by reducing tonic mobility in order
not to attract the attention of the predator. The final option, ¢i, fbccurs when the organism
is spotted by a predator and has no option to escape. In such situations, fighting against the
predator would have the purpose of afflicting damage to the predator in order to create an
opportunity for escape (McNaughton & €02012).

The most significant changes were related to the redefinition of the BIS. It is still the
central concept explaining anxiety, but, instead of punishment cues postulatdRiSiy, the
triggers that activate it are conflicts. The conflicts arisenf having to choose between
approaching and avoiding goals, but also when having to choose between ajppracich
and avoidancavoidance goals. The ambiguity of the situation, present when having to choose
between several options/goals, is commonlittheee types of conflict. This is followed by an
increase of arousal (i.e. physiological symptom of anxiety) that motivates an individual to make
the decisionHence the role of the BIS in-RST can be seen as a conflict detection and
resolution systemWhen a conflict is detected, the BIS inhibits proponent behaviour, elevates
arousal and directs attention toward the source of the conflict. The BIS and FFFS are strongly
related because it was more adaptive to avoid uncertain stimuli that could cause som
considerable damage, than to recklessly approach them (Corr, 2008). Figure 4 shows the
dynamics of the BIS in action.

Even though the BIS and FFFS are strongly related Elaboration sectionthe FRST
emphasize the four key arguments why they slobibe studied as separate systeFisstly,
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they differ in the defensive direction they promote. The BIS potentiates risk analysis and a
cautious approach toward aversive stimuli, while the FFFS potentiates avoidance of the
aversive stimul(Perkins, Cooper, Abdelall, Smillie, & Corr, 201@econdly, different types

of psychopharmaogical drugs eliminate symptoms of anxiety and symptoms of panic
attacks, suggesting different neurobiological foundations of the BIS and FFFS (Gray &
McNaughton, 2000McNaughton & Corr, 2004)Thirdly, the FFFS and BIS are located in
different brain regios (Gray & McNaughton, 2000). Fear and anger brain circuits are located
in the amygdala, wdreasanxiety in the septohippocampal syst@cNaughton, 1982)In
addition, recent studies emphasise the importance of the prefrontal cortex and the anterior
cingulate cortex for the BIS functions, afeasghe FFFS is related to the periaqueductal gray
matter and the amygdalamodio, Master, Yee, & Taylor, 200Bennis, Rademaker, & Geuze,
2013) Finally, anxiety and fear can be also distinguished by the latency of affect. Anxiety has

much longer latency and is less intense than fear and anger (McNaughton & Corr, 2008).

Figure 3. Dynamics of RST dimensionsPynamics of RST; Sand & - punishment and

reward input stimuli; w, wp and w reaction of the reward, punishment and conflict system,
UHVSHFWLYHO\ 3" LQ WKH PLGGOH RI WKHthelBASEdtd UHSUHV |
FFFS that evokes conflict and consequently the BIS. Depending on the strength of the

stimuli, the BIS would resolve the conflict in favour of the BAS or FFFS (taken from Smillie,
Pickering, et al2006).



1.3.2.Relationsof the BAS with BIS and FFFS

However, Figure displays just one possible relation between the BAS and BIS/FFFS.
There are three hypotheses on how RST dimensioitgallyinteract. According to the original
version of RST, the BAS and the BIS should function independehttyBAS is linked to
positive affect (PA) and the BIS/FFFS to negative affect (NA) (Avila & Torrubia, 2008). The
independent functioning of the BAS and the BIS/FFFS is known as separable subsystems
hypothesis (SSH). After introducingRST (Gray & McNaughto, 2000),severalstudiesdid
not supportedhe SSH.ConsequentlyCorr (2001, 2002, and 2004) introduced an alternative
joint subsystem hypothesis (JSH) assuming that sensitivity to reward (the BAS) and sensitivity
to punishment (the BIS and FFFS) havetunally inhibitory effects (see Figur®. In other
words, activation of sensitivity to rewastiouldinhibit sensitivity to punishment and vice versa
(Corr, 200). Evidence for both hypotheses is mixed. Studies providing empirical evidence for
WKH -6+ D WBORtRAIPIEVMMental studies, studies by Hundt, NelSoay, Kimbrel,
Mitchell, & Kwapil (2007)from clinical psychology perspective, Jackson & Fran2304)
psychometric study on religiosity, etc. (for further review see @06f4and Avila & Torrubia,

2008). On thether hand, Gomez and Cooper (2008), in their review article on mood induction
studies of RST, conclude that most of the studies support the SSH against the JHS. That means
that mechanisms of sensitivity to reward and sensitivity to punishment are working
independently and they correlate exclusively to PA and NA, respectively. However, Gomez
and Cooper (2008) reviewed papers conducted with the questionnaires bulRSN @hich

makes their review biased.

Besides the SSH and the JHS, there are datadthatot fit either of mentioned
hypothesesHarmonJones (2003kand Carver Z004) SUHVHQW “"YHORFLW\" K\SRYV
which asserts that either typembtives (approach or avoidance) can give rise to either valence
of affect (positive or negative), depending on how well the action serving the motive is going.
Carver explains that individuals higher on the BAS can have a higher expectation of positive
events;as a resulthey are more prone to frustration, anger and sadness in case a situation does
not meet their expectations (Carver, 2004rver & HarmorJones, 2009)Clearly, there is no
agreement on how the BAS and BIS/FFFS interacts. The unresolved case of RBiicslyna

may lie in the problematic operationalisation of the RST construct byeg@ft questionnaires.



1.3.3. Psychometric operationalisation of the-RST dimensions

As long as personality models and theories are in questiorrepelft questionnaires
are the most important (and very often the only) measurement instrument. The theory
development heavily depends on the validity of the psychometric operationalisation of the main
constructs. Currently, the state of psychometric operationalisafiorRST is incoherent,
which is why this doctoral dissertation aims to test the validityREBT questionnaires in order

to help clear the current confusion in the literature.

1.3.3.1. Undefined standard measure of RST traits

More than fifteen years kiapased since Gray and McNaughton (2000) introduced the
r-RST, and yet, some of the basic assumptions of the revised theory have not been fully tested
and discussed on a conceptual level. Most importantly, psychometric operationalisation of the
main dimensionseems to be the Achille’'s heel of the theory. In its long histoeye thave
beennumerousattempts to developn 567 TXHVWLRQQDLUH IRU PRUH GHWDL
& Caseras, 2008). Currently, six of them are in a use, fact that leads to a béaspestion,
also the topic central to this doctoral dissertatMfimich one to usePhe aim of the studies
conducted within this dissertation is &mknowledgethat the state present in this field of
research leads to inconsistencies within RST liteeatds a result, the outcome of this
dissertation would be to provide a theoretical framework that could enhance the generalisability

of studies conducted with different RST questionnaires.

1.3.3.2. Brief review of the current RST questionnaires

The BISBAS scales, developed before the revision of the theory (Carver & White,
1994) is currently the most widely used RST questionnaire. It contains only the BIS and BAS
scales. Furthermore, the BAS is divided into three subscales named Drive, Fun seeking and
Reward responsivenedsrive reflects the persistence and striving to achieve important goals,
Fun seeking is defined as impulsive seeking of fun activitiesy@dsReward responsiveness
measures individual differences in reaction to the reward. Morenthgceseveral authors

proposed to divide the BIS scale into the Anxiety and the Fear subscalddgng. Ferguson,
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& Lawrence, 2008 However, as it will be discussed later in the text, this has not turned out to
be a satisfyig solution.

Sensitivity to Punishment Sensitivity to Reward Questionnaire (SPIR@Qubia,
EYLOD OROWYy &Bs\alddJdewtlopagoonoriginal RST (eRST; Gray, 1982). It
contains the Sensitivity to Punishment (SP) and the Sensitivity to Reward (SR) scadeal. Sev
studies showed problematic psychometric properties of the translated versions of this
guestionnaire. In order to achieve a tfaotor structure, many researchers had to adjust the
guestionnaire by excluding items. This resulted in the original Spaarsion containing 48
items (Torrubia et al., 2001), the French version 3 D UGL %LOOLHX[ GI$FUHPRC
2008) the English version 39 itenf€ogswell, Alloy, van Dulmen, & Fresco, 200@nd the
Romanian 48tem version had a threfactor solutionSava & Sperneac, 2006)n addition to
sensitivity to reward and punishment, ther®wW D % $6 plLQDQFLDOY IDFWRU U
money. Aluja and Blanci2Q11)developed a short version of SPSRQ (SPSRYIn order to
enhance its psychometric properties. Except problematic construct validity, the questionnaire
is based upon the originaérsion of the RST which assumes impulsivity to be the manifest trait
of the BAS. On the contrary;RST considers extraversion, rather than impulsivity, as the
manifestation of the BAS dimension (Depue & Collins, 1999ijllie, Pickering, et al., 2006)
As will be discussed latecompared to the BIS/BAS Scales, the clearest difference of the
SPSRQ is reflected imé definition of the BAS and SR. However, most researchers treat them

as synonymous constructs.

1.3.3.3. FRST questionnaires

The rest of RST questionnaires that will be discussed in this dissertation, are based on
revised version of RST. The firsteis the Jackson(3ackson, 2009hat comprises five scales:
%%$6 %,6 )LIKW )OLIJKW DQG )UHH]LQJ 7KH DXWKRUfV Y
revealedsome theoretically ambiguous results. Firstly, the BAS aitel &ales correlate
positively +t WKLV LV QRW VXUSULVLQJ JLYHQ Vgdacal\sbompRiBath R1 WK
or competition (item exampld aim to do better than my peé&yscontent moraypical of the
BAS. Secondly, the Fight scale is not conethwith the putative FFF&lated Flight and
Freezing scales, which creates problems in forming a unidimensional FFFS scale.

The shortcomings of the previous RST questionnaires motivated other authors to

develop new, improved ones. Reinforcement SeitgitiQuestionnaire (RSQSmederevac,

11



OLWURYLUO yRORYLU doh sk OfDiversdaled, the same as the Jackson 5. In
contrast, it shows more theoretically congruent BIS and FFFS scales, but shares the same
problem with the Figt scale.

A year later,Reuter, Cooper, Smillie, Markett, & Montag (201B)blished their
guestionnaire named Montag and Reuter Reinforcemesit&éyg Theory Questionnaire r
RST-Q) with the same factor structure as the two previeRST questionnaires, and with
content and construct validity similar to the RSQ.

The Reinforcement Sensitivity TheoryPersonality Questionnaire (RFIQ; Corr &
Cooper, 2016¢ontains four BAS subscales: Reward Interest, Goale PersistencdReward
reactivity, and Impulsivity; the B and FFFS scale, accompanied with a separate measure of
Defensive Fight. The RSPQ was based on theRST, taking into account previous findings
concerning the problematic nature of the Fight scale not correlating with the Flight and Freezing

scales.

1.3.3.4. Review of the current findings on differences between RST questionnaires

Differences between the BIS/BAS Scales and SPSRQ are well examined, since these
two were published earlier. Cogswell et al. (2006) compared the BIS/BAS Scales and SPSRQ
andconcluded that these two scales do not measure the same construct and suggested caution
in interpreting the data, particularly for the BAS and SR constructs. Other studies also showed
that the BAS and SR scales do not converge and that they correlaterdiff with the
Eysenck's EP@mpulsivity. However, more congruence exists between the BIS and SP scales
(Sava & Sperneac, 2008millie, Jackson and Dalgleish (2006)pgswell et al. (2006) assume
the SPSRQ is a better measure of dimensions witii®® than the BAS subscales within the
BIS/BAS Scales, since the latw not have a solidonceptual ground. Namely, the three BAS
factors have been designiegltheresults ofexploratoryfactor analysis, not the theory.

Psychometric properties of the new instruments were mostly examined by comparing
the instrument in question with the BIS/B/A$ales and SPSRQ. Evidence for the nd&&il
guestionnaireBave beemostly provided by the authors in their validation studies, which will
be reviewed later in the Elaboration section. It is important to note that there are earlier studies
exploring reléion of other RST questionnaires with the BIS/BAS Scales and SPSRQ, such as
Knyazev, Slobodskaya, & Wilsaf2004)examining Graywilson Personality Questionnaire,

or Caseras, ®ila and Torrubia (2003xaminingGeneral Reward and Punishment Expectancy
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Scales (GRAPESall & Zuckerman, 1990)However, these questionnaires are outdated and
no longer in usewhich is why thewill not be dscussedany furtherin this dissertation.

Overall, aforementioned studies indicate clear statistical differences between the
guestionnaires. At present, these differences are acknowledged, but not studied in detail. Calling
for caution in interpretingie data of the BAS and SR scales aside, not much has been done to
eliminate the confusion in RST literatuta.order to resolve this issue, it should be clear (a)
which scales differ and which not, and (b) why they differ, i.e. whatréggsent.

1.4. Research question, hypotheses and objective

Different operationalisations of the BAS, BIS and FFFS provide evidence for a lack of
agreement on how these constructs are measured. The cause of the problem may lie in imprecise
definition of the main dimemsns. Reasonableince authors of the questionnaires aimed to
improve the operationalisation of the RST dimensions each in his own way, their own
operationalisations differed somewh&lotwithstanding the differences, RST questionnaires
are frequently uskinterchangeably and the differences between them are often neglected. This
may, and often does, produce confusion in the RST literature and, consequently, results in the
accumulation of knowledge within RST becoming more complicated. This leads tedhecte
guestion of the dissertation: To what extent can the results of RST studies conducted with
different RSTbased questionnaires be generalised?

In order to detect and, in addition, to explain the differences between RST questionnaires,
series of studis were conducted within this doctoral thesis. At the moment, the issue of
different operationalisations within RST has not yet been explored systematically. Thus, the
objective of this dissertatian to provide the theoretical framework for the intergtien of the
results from RST studies conducted with different questionnaires and to provide suggestions
for further development of RST measurement instruments.

In order to meet the main aim of the dissertation, the set of studies was conducted to
examinewhether and how RST questionnaires differ. Conducted studies focus on differences
between various forms of the validity of RST questionnaires.olit@omeof the studies will

beto providesuggestions and solutions for the psychometric issue concerning RST
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The first study .UXSLU &RUU 5XpHYLU .ULAaDéxpléres theUDpDQL
construct validity and reliability of all abowaentioned questionnaires, except for Reuter et al's
(2015) rRSTQ, whose publication postated data collection of the studies within dissiema
The main aim was to examine the convergent and divergent validity of the various RST
guestionnaires. It was expected that the scales aimed to measure theassdeconstructs
would not load onto the sanfeorresponding)atent variable in confirmaty factor analysis
(CFA). If the null hypothesis were correct, this would prove that various RST questionnaire
should not be used interchangeablg, they do not present isomorphic measures of RST

dimensionsThus;

Hypothesis 1+The sameiame scalesdm five RST questionnaires would not load on the same

latent factor in CFA model

More specifically, theoretical model predicts that the BAS scales from Jackson 5, RSQ,
BIS/BAS scales (DriveReward responsiveneasd Fun Seeking), RSFQ (Reward Interes
GoalDrive persistenceReward reactivityand Impulsivity) and the SR from SPSRQ load onto
the BAS latent factor. Secondly, the BIS scales from the BIS/BAS Scales, Jackson 5, RSQ,
RST-PQ and the SP from SPSRQ load onto the BIS latent factor. Finallly RS scales from
Jackson 5, RSQ and R$Q load onto thEFFS latent factor (see Figurg Bny other solution
than the aforementioned one would point to a discrepancy between the measurement model and
the theory.

The second study. UXSLU .ULaDQLU exadiRed tifferences between the
BIS and FFFS constructs within different RST questionnaires in predicting defensive
behavioural reactions. It was predicted that #@mme nameavoidance scales of the
guestionnaires woulddve a different predictive validity of the defensive behavioursthey.
would predict differently. This was mostly expected due to the difference in operational
definition of the BIS scale in the Jackson 5 questionnaire. Logic of this study is quite
straightforward. RST scales will be used as predictor, and defensive behavioural reactions as
criterion variables, and the relationship between the two will be tested by a series of multiple
hierarchical regression analyses. According-RSIT (see above), is expected that the BIS
scales predict defensive orientation toward the source of threat, and the FFFS scales defensive
orientation away from the thredthe difference in prediction afefensive behavioutsetween
the questionnaires woukliggesthat he avoidance scales of RST questionnatamot be
used interchangeably. Hence;
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Hypothesis 2+Relationship between the BIS and FFFS scales and defensive behavioural

reactions depends upon the choice of the RST instrument

Figure 4. Theory driven modd of RST

Note; BIS/BAS #BIS/BAS scales; J3Jackson 5 questionnaire; DF_RSTRQefensive
fight; SP £Sensitivity to punishment; SR; Sensitivity to reward; H#3un seeking;
RR_BIS/BAS- Reward responsivened®ewlint RSTPQ+Reward Interest; GDP_RSTP®

Goal Drive Persistence; RR_RSTPfReward reactivitylmp_ RSTPQzxImpulsivity.

The next two studies explore the contribution of RST dimensions in emotion regulation

and motivation following positive and negative feedback. The third study X SL U &RUU
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2014)is a quasexperimental study examining whether different RST questionnaires predict
emotional and motivéonal reactions to positive and negative academic outcomes differently.

It was expected that the BAS and SR differ in the prediction of emotional and motivational
responses to positive and negative feedback. This was mainly expected because the SR is
opemtionalised as impulsivity, while threst of theBAS scales are operationalised moréne

to HHWUDYHUVLRQ 6LPLODUO\ WKH IRXUWK VWXG\ .UXSLU
feedback on motivation and s&$teem in correspondence to RST dimensions, but this time in
typical experimental settings. This study was expected to replia@tinthngs of the former

study, i.e. it was expected to find the differences in predictive validity between the SR and BAS
scales in predicting the emotional and motivational responses to positive and negative feedback.
If correct, this would prove that RSquestionnaires cannot be used interchangeably in

predicting emotional and motivational outcomes after positive and negative feedback.

Hypothesis 3tRST questionnaires would differ in predicting emotional and motivational
outcomes after positive and raiye feedback

Thefith .UXSLUO *UDpDQLQands&xRBXGE\ .UXSLU %DQML &R U
examine the differences between the BAS scales in the predictive validity of motivational
constructs. The fifth examines correlation dfe tBAS scales with motives reflecting
competitive strategies for resources and matekscooperative resource acquisition strategies.

The sixth study examines relationship between the BAS scales and the fast and slow life history
strategies. Both studiesinged to interpret the multifaceted nature of the BAS within
evolutionary psychology. It was expected that the multiple dimensions of the BAS have
different evolutionary functions, which would prove ttizd BAS dimensions, as measured by

the BAS scales, doot serve the same evolutionary function.

Hypothesis 4+The BAS scales will correlate with different resource acquisition strategies

and life history strategies
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2. ELABORATION

Since the differencelsetween the six currently used RST questionnaires have not yet
been examined, the following section provides a preview of the content validity for the main
RST questionnaires. Theubsequernsection provides a summary of studies conducted within
this dissetation, and the final section offers recapitulation of the findings and provides

suggestions for the further development of RST.

2.1. Content of approach motivation scales

Four out of the six RST questionnaires currently in use are base®$im,randthe
remaining two use-®ST as their source theory. Wheasthe authors of these scales mainly
agree on the definition of avoidance scakee(beloy the definition of the BAS seems to be
more problematic.

Lack of conceptual agreement on how the BAS8lesshould be conceptualised and
measured is most obvious in the number of its dimensions. Some authors assume that the scale
should be unidimensiondi.e., Jackson, 2009; Reuter et al., 2015: Smederevac et al., 2015;
Torrubia et al., 2001 pndothers adocate the multidimensional perspective (Carver & White,
1994; Corr & Cooper, 2016). In additisgme authors assume the BAS scale should be similar
to extraversion (Depue & Collins, 199Bjckering & Gray, 1999Smillie, Pickering,et al.,

2006), while others propose that it should be more aligned to impulsivity (Torrubia et al., 2001).
The cause of this cordion may have arisen from the work of Jefftesay, the author of the
0-RST, who suggested that impulsivity reflects the workings of the BAS without providing any
strong evidence for that claim (Pickering & Smillie, 2008). Some authors have tried to avoid
the confusion in the field by introducing a multifaceted versions of the BAS covering both the
extraversion and impulsivity perspectioethe BAS.

The first multidimensional operationalisation of the BAS was offered by the BIS/BAS
Scales(Carver & White, 1994)n which Drive, Fun seeking anBeward responsiveness
subscales were distinguished. These scales had been based on the results of exploratory factor
analysis (Carver & White, 1994), not the previous theoretical framework. In terms of
correlations with théig Five model, extraversion relates to all three scales, agreeableness to
Reward responsivenesshereasconsciousness relates positively to Drive and negatively to
Fun seekingHofmans, Kuppens, & Allik,2008. ULaDQLU *UHE OR15;SeQairhR Y L U
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3R\ /ySH] ZDRAOSHNiflie Pickering.et al., 2006Smits & Boeck, 2006)These clear
differences between tH&AS subscales, depicted in relations to the Big Five dimensions, are

also reflected in other domains. For instance, the experience sampling study conducted by
.ULAaDQLU DQG .UXSLu UHYHDOHG WKDW LQGLYLGXDOV
and atention, Fun seekers elicit higher level of worrying and attention, and lower levels of
serenity, while Reward responsive individuals tend to be more cheerful and calm.
Notwithstandingnany studies indicate the importance of differentiation of the BAS aléss

vast majority of researchers neglect them.

The second multidimensional perspective of the BAS was offered by thé®RSTorr
& Cooper, 2016) in which the authors recognized four BAS subscales. Accorthiegtdhors,
Reward interest reflects id#dication of the biological reinforcers, GoBlrive persistence
encompasses planning behavioamd Impulsivity captures the final execution of the plan.
Finally, Reward reactivityeflects emotional (and seléinforcing) reactions on receiving the
rewad (Corr, 2013 &R UU .U X ¥ Initerms of the Big Five model traits, Reward
interest correlates with extraversion and openness; &t persistence with consciousness,
Reward reactivity with extraversion, whreas Impulsivity correlates positively with
extrawersion and negatively with consciousness (Corr & Cooper, 2016).

The remaining RST questionnaires offer unidimensional operationalisation of the BAS.
Content of items and operationalisations of the BAS scales within RST questionnaires are
displayed in Tale 1. Based on the authors' description of the BAS scales, the BAS has been
operationalized as;

(a) openness, or actively searching for new rewarding stimuli (in Fun seeking, the
Jackson 5, RSQ, Reward interest aiiRiST-Q);

(b) behavioural component ofpproaching the reward and fast reactions with no
planning (in the SR and Impulsivity);

(c) persistence and striving for the attainment of the goal (Drive and[Bwval
persistence);

(d) emotional reaction to reward receiving @eward responsivenessd Reward

reactivity).
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Tablel. Operationalisations of the BAS scales in the six frequently used RST questionnaires

Questionnaires Description of the BAS scales
BIS/BAS scales

Drive Persistent pursuit for desired goals

Fun seeking Desire for new goals and willingness to approach t

potentially rewarding event in spur of the moment

Reward responsiveness Positive responses to occurrence of or anticipation of rew:

SPSRQ Behaviouratendencie# situations thaprovoke behaviours ii
order to gain some kind of reward (money, sex, social e\

and status, etc..)

Jackson 5 Openness to new sensations

RSQ Sensitivity to signals of reward (closely related to impulsiv

and to new and exciting situations

r-RST-Q Energetic arousal and approach behaviour toward appe
stimuli
RST-PQ
Reward interest Openness to new experiences and opportunities tha

potentially rewarding

GoalDrive persistence Maintenance of positive motivation over time when imrasa

reward is not available

Reward reactivity Generation and experience of reward

Impulsivity No planning and fast reactions

2.2. Content of avoidance motivation scales

Even thoughthe theoretical importance of the FFS was recognisedR$D the
BIS/BAS Scales and SPSRQ do not contain a separate FFS scale. Subsequent RST
guestionnaires resulted in attempts to differentiate the two avoidance site&dS and FFFS.

The Jackson 5 (Jackson, 2009) is the first published RST questionnaidedoasBST. It

contains one BIS scale and three separate Fight, Flight and Freezing subscales. The same factor
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structure was obtained in Smederevac et al.'s (2014) RSQ and Reuter et al.'s- ZHER).r
Somewhat differently, Corr and Cooper (2016) devedbfhree avoidance scales; the BIS,
Flight-Freeze system and a separate Defensive fight scale.

Due to refinements of the functions of the BISHR3T, scales based orRST and +
RST differ in emphasizing either emotional or cognitive aspect of anxedtgectively. The
BIS scale found in the BIS/BAS Scales focuses on worry over future events, while the SP from
the SPSRQ additionally includes behavioural inhibition (not acting as a result of potential
punishment). The rest ofRST questionnaires contaitems of the BIS scales reflecting
uncertainty intolerance and indecisiveness in order to capture the BIS goal detection and
resolution functions. A more comprehensive definition of the BIS is presented rPRST
which covers both the affective and cadiy® processes of anxiety. Unlike any of the
aforementioned questionnaires, the Jackson 5 is the only one that defines social competition as
a manifestation of the BIS. Table 2 summarises operational definitions of the BIS for each of

the six RST questioraires.

Table2. Operationalisation of the BIS scales in six RST questionnaires

Questionnaires Description of the BIS scales
BIS/BAS scales Worry or concern over possibility of bad occurrence
SPSRQ Worry produced by the threatf otential punishment o

failure; behavioural inhibition (passive avoidance) in gen

situations involving the possibility of aversive consequenc

novelty
J5 Sensitivity to uncertainty, social comparison
RSQ Coping capacities with the conflictirgituation
r-RST-Q Inability to bear uncertainty or often being indecisive
RST-PQ Motor interruption behavioural caution/risk assessmevurry

As mentioned, besides the outdated Gfdison Personality QuestionnairgV{lson,
Barrett, & Gray, 1989)only the fRST questionnaires contain the FFFS scales. All fRBT
guestionnaires contain items that emphasize defensive behavioural reactions in threating
situations Ambiguous threat situations tend tai risk assessmeriBlanchard, Blanchard, &

Rodgers, 1991 which in turn is assumed to represent the BIS behavioural output. In a clearly
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dangerous situation, fast avoidance responses, such as flight, freeze or defgntsiaeefmore
appropriatgBracha, 2004)More specifically, the flight would be appropriate in a situation in

which a clearly dangeus or alarming stimulus is distant enough to provide space for escape

or concealment. However, if the stimulus is in a near sjpatiporal distance, tonic immobility

or freezing will be the best way to not attract the attention ostlmece of threafSchmidt,

Richey, Zvolensky, & Maner, 2008for example,fia predatofbully is very near and has

spotteda preyvictim (i.e. it cannot escape nor "pretend dead" anymore) the only optitrefor
preyvictim is to try attack the predatbully .UXSL U 'LQLU OF1IDXJKWRQ
2008).

According to the validation studies of the questionnaires (Corr & Cooper, 2016;
Jackson, 2009; Smederevac et al. 2014), the Flight and Freeze scales are highly correlated, but
the Fight scale isincorrehtedwith the mentioned scales. This is the case in all feRST
guestionnaires containing the FFFS subscales. This was recognisediR{R@Fere the Fight
scale is designed as a separate scale (Corr & Cooper, 2016). The zero correlation between the
Fight and FlightFreeze is not in concordance with the theory, i.e. it represents the mismatch
between the theory and measurement. If the scales are not correlated, then they cannot be
observed as a unique system with the same underlyingtbehewvioural sstem. In contrast,
neuroimaging studies on animals show that these behaviours are rooted in the same brain areas
(Gray & McNaughton, 2000). The cause of this problem may lie in poor operationalisation of
the scales or a lack of language expressions thiéd poovide differentiation between defensive

and instrumental types of aggression (Corr, 2013).

2.2.1. Summary

Six RST questionnaires that are currently in use differ in operationalisations of the BIS
and BAS constructs. In general, thd&®8T based westionnaires define the BIS as tendency to
worry about potential negative events, while questionnaires based8i emphasize the
cognitive processes such as rumination, -goaflict resolution and decisiemaking. Only the
BIS from the Jackson 5 comma items reflecting social competitiveness. More agreement is
found for the FFFS scales iRRST questionnaires, all of which contain items reflecting
behavioural tendencies in various threatening situations. On the other hand, the BAS scales
show a greatr variety of operationalisations; the BAS/BIS Scales and-RQToffer a
multidimensional, while the others offer a unidimensional perspectives on the BAS. In addition,
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subsequent questionnaires also differ in content validity of the BAS scales. Sonanof th
emphasize the openness to novelty, while the others accentuate the behavioural activation

aimed at receiving rewarding stimuli.

2.3. Review of the conducted studies

The next section provides the summaries of studies conducted within the dmsertati
as well as the main findings for the validity of five currently used RST questionnaires. The only
guestionnaire that had not been taken into account wasRiE&0Q, which was published after
data collection. It is important to mention that the REJwas officially published a year after
r-RST-Q, but it had been used in several studies three years earlidraaxteroffered for
freeusageon the authors' website. Delays in publishing the R®Ivalidity study were caused
E\ WKH DXW KR ghth8r & rh&dh ddtdr€navdiRg its psychometric properties as possible
before the final publication. That was the reason it was possible to collect the data using the

aforementioned questionnaire before its validity study was published.

2.3.1. Construct and convergent validity of RST questionnaires

In the first of the papers this dissertation is basedFore reinforcement sensitivity
theory (RST) of personality questionnaires: Comparison, validity and generalizatidrK S L U
&RUU YslXpHULAaDQLU e BIB@ARScales, SPSRQ, Jackson 5, RSQ and
RST-PQ were administered to a sample of N = 821 participants. The study was conducted with
two major purposes in mind. The first one was to examine therfsrticture of all Croatian
translaton of the RST questionnaires. Results of the confirmatory factor analysis (CFA)
showed that all of the aforementioned RST questionnpimesess adequate goodness of fit
indices which was highly congruent with the ginal validation studies (see Aluja & Blanch,
2011; Carver & White, 1994; Corr & Cooper, 2016; Jackson, 2009; Smederevac et al., 2015).

The second and central purpose of the study pertains to the convergent validity of the
five RST questionnaires. Overalllata confirmed problems with the generalization of the

studies conducted with various RST questionnaires. Since this was the first study that
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empirically tested differences between RST questionnaires by comparing them in the same
study, it raised a numbef questions important fohé further development of RST.

The CFA latent model composed of scales from the five RST questionnaires resulted in
a severdimensional solution (Figur8). Four BAS groups of scales, and three avoidance
dimensions, namely &BIS, Flight/Freezing and Fight were identified. Table 3 summarises the
results of the CFA analysis. The study suggests that the scales loaded onto the same latent model
can be used interchangeably.

The BAS scales, as was previously discussed in sectionontent validity, were
grouped into four related factors. In order to describe each of the BAS groups, they were
labelled as wanting, striving, liking and capturing types of the BAS scales. As thiadtor
solution highly corresponds to the R®D qustionnaire, given labels reflect the
multidimensional model of the BAS elaborated in Corr (2008; 2013) (also elaborated in the

previous section).

Table3 6 XPPDU\ RI WKH NH\,ICo®,6tlaR 201&) Shawing $hiingruence

of the scales from the five RST questionnaires

BAS
Wanting The BAS from the Jackson 5, RSQ, Reward inte
Striving Drive and GoaDrive persistence
Liking Reward responsivene$8eward reactivity

Capturing Impulsivity, the SR
BIS All RST questionnaires except Jackson 5
Flight/Freeze All r-RST questionnaires
Fight All r-RST questionnaires

The CFA model revealed two highly correlated, but still separate avoidance fdahtors
BIS and Flight/Freeze (r = .85). Both the BIS and Rligieeze scales showed a high level of
congruence across RST questionnaires, since thersame scales loaded onto the same latent
variable. This suggests that, as long as the BIS and FFFS scales are in question, the RST
guestionnaires can be used intemcpeably. However, there is one exception: the-BS
whose content validity is significantly dissimilar to the rest of RST questionnaires BIS scales,

as discussed in the previous section. Hence, the results of the studies conducted with different
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RST qustionnaires concerning the BIS (except BB and Flight/Freeze scales do not depend
on the choice of an RST questionnaire, i.e. it is possible to generalise the BIS and FFFS findings
from RST studies conducted with different questionnaires.

The third avadance scale concerning defensive fight behaviour is more problematic.
Even thoughFight scales from the Jackson 5, RSQ and X highly converge, positive
correlation between the Fight latent variable and approach motivation creates ambiguity
because itindicates that the Fight factor represents the approach rather than avoidance
construct. Furthermore, the Fight scales do not correlate with Flight and Freeze, even though it
is expected that these scales should form the unique Fight/Flight/Freeze Sysisnthe data
regarding the Fight scales suggest a mismatch between the theory and measurement of the Fight
construct. According to this data, the Fight represent instrumental rather than defensive fight
behaviour.

However, a larger problem has occurrethwhe BAS scales. In general, the data
suggest not to use the BAS as a unidimensional construct. Instead of interpreting data in general
terms of the BAS activity, data should be interpreted according to the (sub)type of the BAS
scales. The results ofdlstudy distinguiskvanting, liking, striving and capturingpes of the
BAS scales. Each of those processes has its own definition and role in approaching behaviour.
ThewantingBAS reflects openness to new potentially rewarding stiratrlying describs the
persistence in achieving desirpthns, liking pertains to emotional arousal on receiving the
reward or attainment the goal, and capture represents the final stage of execution of a plan,
according to Corr's (2013) model of approach motivation. A$,sii can be expected that
different BAS scales might act diffamtly in behavioural studies. Using the BAS as an
"umbrella term" for all the types of scales would lead to imprecision in interpreting, and
consequentlyn generalisation of the result.

These differences are also important for determining the interaction between the BAS
and BIS/FFFS. As explained earlier in the dissertation, the interaction between approach and
avoidance systems is not fully defined in the RST literature. The SSH statéisegeatwo
systems work independently of each other, i.e. they are orthogonal (Gomez & Cooper, 2008),
the JSH assumes that these two are in mutually antagonistic interaction (Corr, 2001), i.e. they
correlatenegatively, while the VH predicts the BAS camgrate negative affect (Carver,
2004), i.e. that they correlate positively. According to the correlations between the latent
variables displayed in the Figusgeall three hypotheses are supported. Specifically, the negative
correlations between the wardiBAS, BIS and Flight/Freeze factors confirm the JSH; positive
correlations between the liking BAS, BIS and Flight/Freeze factors confirm the VH, while zero
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correlation between the striving and capturing BAS factors and the BIS and Flight/Freeze
factors cafirm the SSH. Given this example, it is not appropriate to use just one of the four
available BAS scales in a research and interpret the data in terms of "the general BAS". As seen
in the case of the interaction between approach and avoidance systemesuttse highly
depend upon the choice of the questionnaire or the type of the BAS scale.

To sum up, this study shows that the B3 and BASRSQ highly converge with
Reward Interest; Drive converges with G@alve persistenceReward responsivenessth
Reward reactivityand, finally, Impulsivity with the SR. These findings should be collectively
taken into account when interpreting and evaluating findings of studies conducted with different
RST questionnaires. The BIS and Fligihteeze scalekighly converge, but the Fight scale
contradicts the theoretical assumptioBserall, these findings support the first hypothesis of

this dissertation, i.e. the RST questionnaires do not measure the same constructs.

26



Figure 5. The CFA model of the five RST quesbnnaires

27



2.3.2. Predicting defensive behaviours

The second studyersonality and defensive behaviour: A factor analytic approach to
threat scenario choices. UXSL U .U L 4 R@6&)exdmiMedtie role of the BIS and FFFS
scales in prediction ofhe defensive behaviour repertoire. Total of N = 1019 participants
completed the BIS/BAS Scales, Jackson 5, RSQand R8TDORQJ ZLWK WKH %ODQF!
scenariogBlanchard, Hynd, Minke, Minemoto, & Blanchard, 2004} found in the previous
study, the BIS and Fligkfreeze scales were highly correlated, which challenges the usefulness
of separating these two scales. hder totestthe predictive validity of the BIS and Flight
Freeze scales, the study examined predictive validity of avoidance scales of RST for defensive
behaviours.

7KLV ZzDV WKH ILUVW WLPH WKDW WKH %ODQFKDUGVTY V
modified answer format. Namely, instead of the feisbice method in the original version, we
employed the Likert type answer format. This enablede@minationof factor structure of
the threat scenarios. The results of exploratory factor anal§id) suggested that the
scenarios measure two types of general defensive orientations; approach toward and avoidance
from the threat. These composite variables were used as a criterion variable in a series of
hierarchical regression analyses.

According to fRST, the BIS was expected to predict the tendency to approach the
source of threat, while the FFFS the tendency to avoid it. Regression analyses were conducted
for each of the RST questionnaires independently. This way, it was possible to compare the
propotion of explained variance among the questionnaires. The results for BIS scales were
quite discouraging, in general. None of the BIS scales from four RST questionnaires predicted
the tendency to approach the source of threat. This firgliggesthat theBIS scales are
inconsistent with the theory, as well as the previgharmacologic studies (egerkins et al.,

2013) where the application of the anxiolytic drug lorazepam decreased the frequency of risk
assessment behaviour (approaching the source of threat with cautions) in anxious individuals.

The mismatch of the results and theory was explained by inadequate ojpdisztimm
of the BIS scales. All four RST questionnaires contain items in the BIS scales that refer to end
states of anxiety that are very similar to end states of fear. A more appropriate operationalisation
of the BIS scales would probably be achievedafitems were focused on situations that elevate
anxiety instead of end states. According-R3T, when an organism is approaching a threat,
anxiety rises, ultimately resulting in a similar emotional stdtfar (high negative arousal).

On the other had, fear should emerge the moment the organism perceives the presence of the
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threat, and should result in moving away from the threat. In accordance with this view, highly
anxious individuals should have a lower threshold of experiencing anxiety whemeppop

threat situations, while more fearful individuals should express more intense behavioural
reaction when the threat is already present. Instead of that, all the BIS scales, except the one
from Jacksorb, correlated with tendency to avoid the threat.

On the other hand, there are more congruent findings of correlations between
fight/flight/freezing behavioural reactions measured by threat scenarios and RST
Flight/Freezing scales. The JacksgrRSQ and RSPQ explain roughly the same amount of
variancein tendency to avoid the source of threat. In addition to these three questionnaires, the
BIS/BAS Scales were also examined, since in several studies data had been analysed by
separating the-item BIS scale into twitem BISFear and fivatem BIS Anxiety subscales.
Current study shows that such differentiation does not have empirical justification, and that it
would be more appropriate to calculate the scores on the BIS/BAS Scales as the authors
originally proposed.

As explained abovehé EFA of the treat scenarios revealed a two orthogonal factor
solution, one factor explaining defensive orientation toward and the other away from the threat.
The same situatioRFFXUUHG LQ WKH SUHYLRXV VWiK@efigitat8LU &RU
flight/freezing systemsbut alsoin other RST studies examining defensive behavi{euy.

Perkins & Corr, 206). These findings contradict the findings from ethoexperimental studies of
defensive behaviours (e.g. Blanchard et al., 1981@.mismatch of the findings tveeen these

two scientific disciplines can be attributed to the use of different methodolGug.
ethoexperimental studies relies on observation of animals' behaviour, while the same behaviour
in human is typically assessed by gelport instruments. Thug might bethat the languages

do not contain adequate terms to depict the situation for defensive fight.

To conclude, the RSQ and R¥Dare the mostuitable instruments for use in the study
of defensive behaviour at the moment, despite the facg#redral conceptualisations within
the BIS and Fight scales are not fully consistent with the thé®egarding the second
hypothesis of the dissertation, the findings clearly support the hypothesis, i.e. the RST

guestionnaires differ in the prediction affdnsive behaviours.
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2.3.3. Predicting emotional states and motivational outcomes in real life settings

The third paper within the dissertatidndividual differences in emotion elicitation in
university examinations: A quaskperimental studyKr X SL U &RUU HI[DPLQH
predictive validity of the RST questionnaires in i@ academic context. Total of N = 94
female psychology students participated in the study duringsemester courseractice of
experimental psychology seven repgad measurement time points. Durithg course, the
studentainderwenseven examinations. The students were completing a short form of Positive
and Negative Affect Schedule (PANA®atson, Clark, & Tellegen, 198&)easuring current
emotional states before writing an exam and after receiving feedback on the exam. Personality
traits were assesd at the very beginning of the course, i.e. before the examination series. The
aim of this study was to examimedictivevalidity of the BIS/BAS Scales and SPSRQ in
prediction of emotional states before the exam, after receiving a desirable markesind aft
receiving an undesirable matk.addition to affective states, data on the effort invested in exam
preparation and the level of interest in the course coniastollected

As expected, individuals with high results on the BIS and SP invested rfwteveich
is in line with the previous proposition that high BIS individuals experience higher rate of
anxiety when approaching aversive situation or stimuli. In order to minimize the probability of
potentially bad occurrences, anxious individuals ireeésnore time in preparation for the
exams. On the other hand, the results of individuals high on Drive, which reflects the striving
type of the BAS scale VHH .UXSLU &R U,\korrel&tedpasitively, while the SR
representing the capturing BAS type correlated negatively with the general level of interest in
the course content. In addition, the study revealed an interesting finding that there&texmb
negatively with the effort change after receiving positive test feedback, while the rest of the
BAS scales did not correlate. This suggests that Drive and SR might be related with different
goalorientations.

Furthermore, both the BIS and SP etated positively with negative affect (NA) before
the exam, which wasterpretedas exam anxiety. The SP, but not the BIS from the BIS/BAS
Scales, correlated with NA after receiving an undesired mark. In this case, high BIS individuals
performed in Inewith the prediction of4RST- they experienced higher NA when approaching
to threatj.e. before an aversive event. The NA following the negative outcome was interpreted
as a consequence of the FFFS activation (Corr, 2008). Since the SP predicted NIA in bo
conditions, it acted as the measure of general negative emotionality or neuroticism. Finally,

consistent with expectation, Drive correlated positively to PA after positive test feedback, while
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the SR correlated positively with NA before the exam aner dlfte negative exam feedback.
The results othe SR support the velocity hypothesis predicting the negative affect deriving
from the BAS.

Overall, differences in the prediction of emotional and motivational outcomes in
educational context are consistenithathe conclusion of the previously elaborated studies
within the dissertation.Different BAS subscales differently predicted emotional and
motivational outcomes following positive and negative performanbéeh supports the third
hypothesis in this digstation The BIS from the BIS/BAS Scales predicted NA before
examination, as expected, while the SP additionally predib&NA after receiving negative

feedback, suggesting that the SP represents a broader construct than the BIS.

2.3.4. Predicting notivation and selfefficacy after positive and negative feedback in

experimental settings

The fourth study of the dissertatiddigh BAS and low BIS in overconfidence, and their
impact on motivation and sedfficacy afteipositive and negative performaa .U XS L
aimed toexamine the relationship between the BAS and BIS and overconfidence, and, more
importantly, to examine the role of the BAS and BIS in changing motivation arefetcy
after positive and negative feedback. For the purpodeso$tudy two experimental tasks were
conducted on N = 97 female psychology students.

The first task examined whether overconfident individuals have highly reactive BAS and
underactive BIS. The results of bdtite SPSRQ and RSQ reveal that is the caseddition,
this study confirmed that overconfident individuals, having high BAS and low BIS, make more
mistakes and undertake higher risks. The second task was maze lesgnittge(paper for full
descriptior), where participants' motivation and sefficacy were measured before and after
performance. The results show that individuals with high results on the SR were more motivated
for the subsequent taslter positive and less motivated following negative feedbdgk the
other hand, motivation in gh BAS individuals maintainedt the samelevel after either
positive or negative feedbaclkurthermore anxious individuals were more demotivated
following negative feedback, while the motivation of overconfident individuals tended to
increase after negae feedback. These findings suggest that such constellation of the BAS
wanting type and BlSmeasured by RSChas a potential to explain why overconfident
individuals maintain their motivation when faced with negative feedback.
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Again, difference betweethe roles of the BAS and SR in explaining overconfidence
suggest that the SR might represent the extrinsic, while thev@&8ngintrinsic motivation.
In the paper, these data are interpreted within-goahtation framework. Intacor even
slightly inaceased motivation after negative feedhaisk typical for individuals adopting
mastery approach goal orientation. Such individuals seek new and challengin(bgs,
Hulleman, & Harackiewicz, 2011 pand persist in tasks after negatifeedbackSideridis &
Kaplan, 2011) Thus, it is most likely that high BA®anting individuals adopt mastery
approach goabrientation, which is related to intrinsic motivation. On the other hand,
motivation of performanceriented individuals highly depends on the performance outcome,
which was observed in high SR individuaBverall, thee findings provide another empirical
evidence of differential working of the BAS processes, which supports the third hypothesis in

this dissertation.

2.3.5. BAS scales predicting evolved individual differences in motivation

The fifth (The evolutiorof the Behavioural Approach System (BAS): Cooperative and
competitive resource acquisition strategied) XSLU *UD p D Q L)@ndkivh Br@lies
(Slow and fast BAS: Interpretation of the behavioural approach system (BAS) within Life
History Theory .UXSLUO %DQDL &RUU HIDPLQHG WKH UHOI
scales and motivation througbvolutionary psychology. These studies were conducted
separately, and examined only the role of the BAS scales frordFRBand SPSR{ context
of evolutionary psychologyeaving avoidance scales aside.

,Q . UXSIUD p BtQIL(Q016) total of N = 3Dparticipants completed Assessment
of Individual Motives Questionnaire (AIND; Bernard, 2013) along with the RST
guestionnaires. The AIND assess fifteen adaptive motives that are grouped into three main
categories(a) motives facilitating individual iegrity, (b) motives facilitating competition for
resources and mates, and (c) motives facilitating cooperation. Set correlation analysis revealed
unigue role of the particular BAS scales, i.e. the scales were differently related to both the
resource acquion strategies and the integrity motives.

Specifically, Reward interest correlated with the tendency to explore the environment,
participating in competitions that signal gendepropriate physical ascendancy, caring for
relatives, and with reciprogitamong norkin. In general, individuals high on Reward interest
scale show the tendency to attsocially desirable way, and to contribute to society. Goal
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Drive persistence was related to the tendency to enter into reciprocal, mutually beneficial
exchamges of resources with nekin, while theReward reactivityscales were in relation to the
tendency toward maintaining one's safety and a greater capacity for developing tender, intimate,
supportive attachments with mates and offspring. Finally, Impulsreigted exclusively to
competitive motives, while the SR, in addition to competitive motives, correlated positively
with integrity motives and negatively with mutual beneficial exchange of resources with non
kin. Specifically, Impulsivity correlated witinotives such as achieving domination, tendency
WR PRFN RWKHUV DQG EHLQJ VDUFDVWLF LQ RUGHU WR HC(
mates. On the other hand, individuals high on the SR were more willing to display intellectual
and physical supenity, material resources, and to invest resources in order to look well. In
general, the common feature of individuals high on Impulsivity and the SR is the tendency to
displaythemselves better than others.

Two main conclusions can lobeawnfrom the staly. First, one type of the BAS cannot
successfully cover both of evolutionary resource acquisition strategies, which supports the
multidimensional perspective on the BAS. Second conclusion falls in line with the
interpretation of the previous studies rélddJ VWULYLQJ .UXSLUO &RUU D
ZLWK LQWULQVLF PRWLYDWLRQ .UXSLU ZKLFK VKRZV !
liking types of the BAS scales are related to intrinsic and prosocial motives, while Impulsivity
and the SR wh extrinsic motivation.

Thesixth, and the last study that wasnducted on N = 457 participanssipportedhe
conclusions of the results of the previous study from somewhat different theoretical perspective.

The same RST questionnaires were used dBeirprevious study. The studyxamined the
importance of the behavioural approach system (BAS) withirhlgtory theory (LHT). The

LHT uses the fasslow continuum for explaining differences between and within spédigls

Giudice, Gangestad, Kaplan, & Gangestad, 208pHFLHYVY ZLWK 3VORZ" OLIH KLV
reach adulthood and sexual maturity later in life, which is characterized by slow growth, low
IHUWLOLW\ ORQJ OLIHVSDQ DQG KLJK LQYHVWPHQW LQ RII
by early maturation aneproduction, fast growth, small body size, high fertility, short lifespan,

and low investment in offspring qualiffrigueredo et al., 2005Within human species, the
3IDVW™ LQGLYLGXDOV DUH SHUFHL Yvd,Gesbl g&calitd, immpulsivey H D Q W
prone to risktaking, and dominar{Del Giudice, 2014Wolf, van Doorn, Leimar, & Weissing,

20072 5pDOH HW, dhe the individuals at the "sd' end of continuunareperceivel

more agreeable, conscientious, and hofManson, 2015)
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Reward interest, Godbrive persistence arideward reactivityelate to the slow, while
the SR to the fast lifestyle. More specifically, Reward edeandReward reactivityelated to
the executive functions in terms of insight, planning and control, and with social contact and
support, while the SR correlated negatively to positive experience in close relationships. The
study suggested that Geative persistence, Reward interest &wlvard reactivityeflect the
BAS components that are a prerequisite to planning and achievingelonggoals that
characterise slow lifestyle.

Again, on a general level, there is a sharp differentiation between thmgyastriving
and liking BAS scales on one hand, and the cagijyre of the BAS scales on the other. Only
in this instance, the two groups reflect different lifestyles, which is in line with the previous
study that related the wanting, striving andrtkitypes of BAS to the cooperative group of
motives, and the capture type of BAS to competit@werall, both studies support the fourth

hypothesis of the dissertation.

2.4. Integration of findings andnew directions in the theory

The central topic fothis dissertation was to explore the psychometric problem of RST.
The problem lies in lackingrecise operationadlefinitions of the main constructs, which
burdens further development of the theory. Without the standard measure, or at least an
agreemenbn operational definition of the constructs, integration of the findings within the
theory seems impossible. Currently, researchers around the globe use different RST
guestionnaires and interpret data as if the dimensions were all defined in the sanme Azanne
it was shown, the questionnaires are not mutually equivalent, a fact that should not be neglected.
Hence, the main contribution of the dissertation can be seen in “clearing up the psychometric
jungle” which has produced a lot of noise in RST liter&in the last decade.

To sum up the negative findings, the RST questionnaires cannot be used
interchangeably. The BIS scale from Jackson 5 shows the poorest content, predictive and
convergent validity among the BIS scales of RST questionnairds(SLU &RUU HW DO
LUXSLWLADQLU )HamMd Enas it is not recommended to use it in the RST studies.
Furthermore, splitting the BIS from BIS/BAS Scales into Anxiety and Fear subscales, which
was done in several studies past few years (eym, Ferguson, & Lawrence, 2008 also
not advisable. The Fear subscale does not predict anything not already predicted in the original
VFDOH .UXISAd@tQlL, 2016). Furthermore, the BIS scales ftbmBIS/BAS Scales,
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RSQ and RST34 KLJKO\ FRQY HGoiHet all) 206 Lhut they all lack predictive
YDOLGLW\ ZKHQ SUHGLFWLQJ GHIHQVLYH EHKDWYLLERQL RULH
al., 2016). Aforementioned finding suggests that tie $hould be, not just psychometrically
recalibrated, but conceptualigdefined within the 1RST in a way that approaching the threat
UHSUHVHQW D WULJJHU QRW D EHKDYLRXUDO RXWFRPH RI
Corr, et al. (201) these findings should be-examined by behavioural experiments, since the
threatscenarios fall into the category of sedport instruments as welDn the other hand, a
more hopeful prospect of these scales can be seen in the BIS scales from the BIS/BAS Scales,
RSQ and RSIPQ successfully predicting emotional states in exam anxielWs DWLRQ .UXS
&RUU DQG PRWLYDWLRQDO VWDWHYV DIWHU QHJDWLY
The highest discrepancy was detected in the BAS scales. The conceptual differences are
so great, that the prediction of emotional and motivational outcomesstalexalusively
depends upon the choice of the RST instrument. This dissertation suggest taking only one type
of the BAS scales and interpreting it as the general BAS would be an error. That strongly
diminishes the possibility of generalisation of the firgli between different studies. In the first
VWXG\ SUHVHQWHG L QCdsrlaf ¥ HO1W ountyfeLof the) RASLstales were
recognised. They were labelled as the wanting, striving, liking and capturing BAS scales.
Further studies supportetet importance of recognising different types of the BAS scales.
Wanting (Reward interest, RSBAS and JSBAS), striving (Drive and GodDrive
persistence) and likindgReward responsiveneasd Reward reactivity, in broader termsact
similarly to intrinsic motivation. However, they reflect more subtly different BAS processes,
as underlined in studies predicting emotional arwtivational states in academic settings
.UXSLUO &RUU PRWILDMEDWQ L@ XBWI DO BtQIG OLIHV\
2017).0n the other hand, the SR and Impulsivity reflect extrinsic motivation
One of the reason for the psychometsgue of RST may lie in the bottemp approach
the theory is based ollost of the empirical work in the original version of RST was based on
animal studies, particularly observing behaviours in rats. Based on those experiments, the idea
of the unidimensioal BAS may have seemed very plausible. However, it is very likely that,
during the evolutionary past, highly complex human environment (in comparison to rodents’)
has shaped multiple BAS processes for solving various kinds of adaptive problems, which are
more sophisticated in humans than in otimammals (such as rats)
In addition, it was not possible to observe the B&fated cognition in animal studies.
Since the original version of the theory was built on animal studies, behaviour was typically
obsered in terms of duration, direction, reaction time, attempts to attain the rewarth etc.
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these conditions, impulsivity seemed the most likely representative of thaedB#&t&d traits.
+RZHYHU KXPDQ DSSURDFKLQJ EHKDYLRXUObDLe/ddd3 dotPRUH F
necessarily need to walk or run fast to attain the desired goal or to be successful. For example,
it would be impossible to operationalize the behaviour of bankers, investors or the President of
the USA in terms of physical quality of theieliaviour. One can "approach™ or attain resources
just by sitting and clicking on his computer or placing the signature on a paper (e.g. of some
important contract). Hence, the BAS in rats may definitely repredegttavioural system, but
in humars, whethe the BAS is or is not &ehaviouralsystem becomesore debatable. The
behavioural expression of motivation differs greatly among humans and rats. Thus, the findings
from animal studies cannot be simply transferred into findings regarding the BAS indiuman
Hence, the main question is: In what terms can we operatiobalieiouralapproach system
LQ KXPDQV" &HUWDLQO\ LW FDQQRW EH PHDVXUHG VROHO\
different stimuli and measuring their time and/or strength. Theédiy operationalisation lies
LQ REVHUYDWLRQ DQG PHDVXUHPHQW RI RQ H¥é&hce e HQ JW K
motivation.

In order to provide further development of RST, it is important tos¢ajheoretical
framework for the further studyf multidimensional BAS; and (b) establish a terminology that
would allow the integration of the findings from the RST literature and from the affined
scientific areas studying the same constructs. These issues will be discussed in further text.

2.4.1. The multidimensional BAS

A new dynamic model of approach motivation hiit the RST depicted in Figui@
summarises the findings of the studies concerning the BAS scales. In general, the model
explains both the trait and state levels of approach motivaBat, before introducing the
PRGHO WKH %%$6 VXEW\SHV ODEHOOHKGorZdd § \(201@)JshHo@dG FD S W
be relabelled in order to unify the RST terminology with others scientific disciplines. The
wanting label of the BAS subtype is mawtable for the capturing BAS subtypes (the SR and
Impulsivity), while incentive motivation better fits the-asanting BAS scales (the BAS from
RSQ and Jackson 5, and Reward interest). The reasons for the change of labels of the BAS
scales are elaboratéglow. The liking and striving subtypes remain the saseeTable 4.
Subsequentlythenew dynamic model of the BAS is introduced. In order to avoid the confusion
with the labels, in further text new labels will be writtentatics.
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Table4. Redefinition of classification of the BAS scales

The _
.UXSLI Dominant
BAS . — .
Corr, et al. neurotransmitter or  Motivation Lifestyle
process
(2016) hormone
model
The SR, : _ .
o Capturing Wanting Testosterone Extrinsic fast
Impulsivity
RSQ-BAS, .
) Incentive ) o
Jackon-5 BAS, Wanting o Dopamine Intrinsic slow
) motivation
Reward interest
Goal-Drive o o _ o
_ _ Striving Striving Serotonin Intrinsic slow
persistence, Drive
Reward
responsiveness Liking Liking Endogen opioids Intrinsic slow

Reward reactivity

2.4.1.1Wanting *extrinsic motivation

The SR reflects many characteristics of external motivati@. . U X SUD p Bt@IL Q
(2016) the SR positively correlated with competitive motives, suggesting that individuals with
high results on this scale desire material possessions that would make them look better in
comparison to others. Furthermore, in Kiuf &RUU VWXGHQWY KLJK R
showed stronger reaction to positperformancgwhat was alsfpound LQ .UXSL U ZKLC
showing lower level of interest in studying, which also reflects the extrinsic motivation.
Therefore what was prewously called the capture type of the BAS (the SR and Impulsivity)
shows the characteristics of extrinsic motivation. It manifests as higher desire toward the high
values goals. Behaviour, motivation and emotions of individuals with high results on the
Impulsivity and SR scales are highly influenced by external conditions. Their desire for
possession of important resources, makastingseem a more appropriate label for these two
BAS scales.

What an impulsive individual wanthie most are important reso@s (such as high
VRFLDO VWDWXV ZHDOWK HWF * WDpHBtQIREOBH LU XWKLHI R BV
2017). However, without the rest of the BAS processes, he or she cannot attain them. In order

to do so, one has to invest his or her tim&grefind knowledge needed to attain the goal and
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has to be able to cooperate with others. For instance, in politics, economy, and society in

general, coalition formation is an important strategy for enhancing the chances of attaining the

desired goals (e.goLVVRQQHWWH )UDQ] 6 FKsQiNdertaon h&svghowhu

that the SR and Impulsivity correlated negatively with the quality of relationship with others
SUX Setdl., 2017. UXSLUO  *UD p R@E)QThisishovis @hat, strictly speakihgying

a wish or a desire for the goal does not abpualunt as the first step in approach motivation.

Wanting without acting is no more than wishful thinking or daydreaming.

2.4.1.2. Incentive motivation

The real "first step” in terms of approaching toward the desired goeaintentive
motivation If someone desires a particular goal, he or she has to develop a plan how to attain
it and start acting. The exanting type of the BAS scales (Reward interest, FE2(Q,
Jackson % $6 DV ODEH Q00orHeball Q01&),XI&iriantly contains iteneflecting
initiative, proactivity or incentive motivation. This is supported i study exploring
UHODWLRQVKLS EHWZHHQ WKH*U$BDRQG HMRWDReMWAard. UXSLI
interest correlated with prosocial motivation such as kin altruisairig the legacy to society,
and exploring environment. In the second study exploring the evolutionary origin of the BAS,
it correlated with slow lifestyle reflecting the orientation towardioMgHUP JRDOV .UXSLU
2017). Finally, RSEBAS, but nothe SR, correlated with initial motivation at the beginning of
WKH WDVN LQ .UXSLd ZKLFK UHIOHFWYV WKH LQFHQWL"®
the RSQ Jackson 5and Reward intereftom the RSTPQ reflect intrinsic andincentive
motivation
,Q .U Xlrjat al. (2016), théhreeabovementioned scales were labelled as wanting
scales. This was highly influenced by the work of Berridge and Robinson (2003). They equalize
the role of wanting part of the reward system with incentive motivatiomever, the findings
of this dissertation suggest there is a distinction between incentive motivation and wanting types
of the BAS scales. The BABcentive motivatioracted as an intrinsic motivation, while the
capture, now represented by thentingty SH Rl VFDOHVY DFWHG DV H[WULQVL
.UXSLU &RUU *U D pBa@ll. 216). Since the publication of the highly
influential book on intrinsic motivation (Deci & Ryan, 1975), numerous studies confirmed the

importance oftlistinguishing these two types of motivati@g. Deci, Koestner, & Ryan, 2001

38



which is why their distinction cannot be neglected. Unfortunately, that is currently not the case

in the study of the BAS, and neither in the neuroscience of the reward system.

2.4.1.3. Striving

After defining what one wants and deciding to do something about it, the third
prerequisite condition for the success [@rsistence. Striving toward lofigrm goals requires
(a) inhibition or delay of the shetérm immediate gratification and (b) maintaining the initial
motivation until the very end:achieving the goal. Hence, it encompasses persistence and self
control capacities. The former reflects tmation, or the will to strive until the very end (i.e.
accomplishment). The latter relates to setjulation capacities of an individual to overcome
occasional drops in motivation during the process of attaining the goal. These motivational
capacities @& a prerequisite for cooperation with others in attaining the goal. This is in
concordance ttheexplanatiorfrom the perspective avolutionary psychology that the ability
to delay immediate gratification is the basic condition for maintaining atkenng relationships,
which in turn explains the relationship between daave persistence and social exchange,
DQG VORZ OLIHOSWeat@IH 2018; XX SiL G 2810K). D O

2.4.1.4. Liking

Emotional reaction to the final execution of the plemeasured biiking-type of the
BAS (Reward responsiveneasid Reward reactivity. It represents the emotional part of the
BAS and its function is to establish the stimn@action association, i.e. learning/conditioning.
In a long run, it reflects theVel of satisfaction or wellbeing, i.e. it signals whether the goals
from the "wish list"of the wanting system have been obtained. AccordingBeumeister's
(2015)circle of satiation, motivation starts with deprivatidhen one realizes that he or she
wants something that he or she does not possess, the goal occurs on the 'wish list' and the wheel
of approach motivation starts to role. It appears that individuals with high results on the BAS
liking are satisfied with thir current state, and that this might allow them to "enjoy the
moment". Feeling sated with the current material status, they can share more time with their
friends and family members, whighline with WK H ILQGL QJV URD pb. RIQAISQ1H
and . U X S L G (201W).In@ther words, positive emotions produced biikhrey system, signal

that the goal is attained and the pursuing activities can now be stopped.
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2.4.1.5. Dynamic model of the BAS

The new proposed dynamic model of multidimension&Bsummarises previously
elaborated findings and provides a new theoretical framework for the study of approach
motivation within RST.

When a particular goal is detected by thanting system, an individual high on
incentive motivatiorstarts planning howo attain the goal. The likelihood of success relies on
one's persistence, i.e. how long one wiltive for the goal. Decision when to stop with the
activities depends on (a) the level of persistence, i.e. if the activities are stopped before the
attainmet (quitting) or (b) after théking system signals that the goal is accomplished. If the
goal achievement does not trigger tlildng system, or when the subjective feeling of
satisfaction expires, th&anting system detects deprivation, or lack of datiton, and the
approach motivation starts all over again.

The liking system in the proposed model has a very important role. It may
explain why some individuals continue to work after relatively great accomplishments, and on
the other hand, why some imdluals do not try to accomplish anything. In this model, the
liking acts as the "stop button" of the approach motivation. If an individual is satisfidilirthe
system signals to thevanting system that there are no detected deprivations and that the
ongoing behaviour can continue. For example, an individual receiving welfare for several years
might be satisfied with the current lifestyle. This, however does not motivate him or her to start
working on enhancing his or her status. On the other hanghderactivdiking system may
result in constant pursuit of desired goals detected bydh&ngsystem, i.e. those on the "wish
list". For instance, inactivéiking system (assuming hyperactivity of the rest of the BAS
systems) may explain why a youngdaambitious businessperson continues to work hard after
selling his company for several millions of dollars. If his or her sense of accomplishment does
not last for long, his or her lowactive liking system triggers th&anting system and the
approach motiation starts all over again.
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Liking

(Am | going to be Wanting
satisfied after the (What do | want?)
attainment?)

Striving Incentive motivation
(How persistently am | (Am | going to start working
going to try to attain on it and how?)

it?)

Figure 6. The dynamic model of the multidimensional BAS

Theliking system is a particularly interesting aspect of the approach motivation. In a
number of RST studies, scales reflecting likeng system often correlategositively with
avoidance scales, a relation also fou@d i. U X &drriiet al. (2016 This could be the explained
by quoting Nobel's laureate Bob Dylawhen you got nothing, you got nothing to foSédnat
is, when people are satisfied with the current position, they are not ready to risk what they have,
and vce versa if not satisfied. This was also acknowledge in an earlier studgrpyNygren
and Ashby (1988\here happy individuals (in this context, high activation ofitkiagsystem)
were not ready for taking risks. The tendency to avoid risk in individuals higkirgnsystem
is also typical of anxious and fearful individuals. This common feature may explain the positive
correlation of the BASiking scales with the BI&nd FlightFreeze.

The model above is explained on a state level, i.e. on the system dynamics of achieving
one particular goal, while personality traits should reflect more stable individual differences. It
is very likely that the same model can also laxpmore stabletendencies. After all, our
judgment of ourselves is based on a number of our past experiences. Hence, the trait level
represents stable individual differences in functioning of these systems. Nevertheless, it is
important to take into acoat that the occurrence of fluctuations in the systems depends on the
current status of the process of attaining an important-texmy goal. For example, two
individuals with the same approach motivatisauld act differently if one of them is in the

middle of attaining a better job position, and the other has already been promoted. These
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external, or environmental factors (state level), may affect individual's behaviour in

experimental studies beyond the trait state measured by RST questionnaires.

2.4.16. The BAS components and neurotransmitterand hormones

Recent findings in neuroscience of the reward system support the multidimensional
SHUVSHFWLYH RI WKH %$6 ,Qorfé&t BIW20shiid-bedwhigitthA\mRtivatedX S L U
by the developments in neuroscience of the reward system. Berridge & &ok23)
distinguish the wanting and liking part of the reward system, whose descriptions highly
correspond to workings of the BAS. According to Berridge & Robin2003), the wanting
part of the reward system reflects tineentive motivatiomesponsible for planning how to
approach or moving toward rewarding stimuli, whikeng part is responsible for establishing
link between the stimuli and subjective expecerof pleasure. Deficits in workings of
Berridge's wanting and liking parts of the system results in a cluster of symptoms described by
Reward Deficiency Syndrom@lum, Cull, Braverman, & Comings, 98). These are drug
abuse and overeatiriBlum, Gardner, OscéBerman, & Gold, 2012)anhedonigWise, 2008)
depressior{Tremblay et al., 2005)xand schizophrenig@Heinz, Schmidt, & Reischies, 1994)
disorders also related witheunderactive SR and BAS.

In the dynamic model of the multidimensional BAS mentioned abovewérding
system (the SR and Impulsivity) reflects the mation for possession of important and
HIWULQVLFDOO\ YDORULVHG UHVRXUFHVY PDWHULDO UHVI
*UDpDeDadl,Q@016;. UXSL U BOM),Dnich is highly congruent with previous studies
showing that extreme impulsiviig related to instrumental aggressi@mtonius, Messinger,

& Maile, 2013) gambling .UISOLQ HW, & sex crimegMouilso, Calhoun, &
Rosenbloom, 2013)All these behaviours are related to testosterone. For instance, the
importance of testosterone in attaining social status has beerfigdemi numerous cross
species studiee.g. Beaver & Amoss, 198Zavigelli & Pereira, 2000Collias, Barfield, &
Tarvyd, 2002 (ORIVVRQ OD\HU 'DPVJnUGnhumarCskdiés Jtestosterone
predicts domination(Sellers, Mehl, & Josephs, 2007@hoice of risky carrier¢Sapienza,
Zingales, & Maestripieri, 2009aggressiofiHarris, Rushton, Hampson, & Jackson, 1986y
investment in reproductive succggdvergne, Jokela, Faurie, & Lummaa, 2018)I these
ILQGLQJY DUH FRQVLVWHQW ZLWK WKH UHWVaX QW amil WKH 6
.UXSLUO BDIW7).DCaddition, males are found to score higher on the SR (Aluja & Blanch,
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2011; Torrubia et al., 2001) and impulsiv{igross, Copping, &ampbell, 2011)and are in
general more competitive than femal@é&n Vugt, De Cremer, & Janssen, 200These
findings suggedhat testosterone is the most likely candidatexplain individual differences
in wantingsystem (e.g. SR and Impulsivity). Howeveven thoughestosterone might play an
important or dominant role in theanting system, that role is not exclusive. Atpmwith
testosteron¢éMontoya, Terburg, Bos, & van Honk, 2012npulsivity is also associated with
higher levels of dopamin®alley & Roiser, 2012and low levels of cortisdMehta & Josephs,
2010)

The BASincentive motivatiorscales may reflect individual differences in activity of
dopaminergic circuits thatinderlie incentive motivatioriBerridge, 2007 2012 Depue &
Collins, 1999, andin explorative behaviour and novelty seeking (&glawa, Grandy, Low,
Paulus, & Geyer, 1999Hence, tiis most likely that scores amcentive motivatiotypes of the
BAS scales reflect indidual differences in the activity of dopaminergic brain circuits such as
striatal and mesial forebrain structures (including insula, caudate, putamen, and mesial
prefrontal cortex), thaare found to play an important role in the incentive motivation (e.qg.
Knutson, Westdorp, Kaiser, & Hommer, 2000)

Striving system may reflect the behavioural manifestations oft@eirm Actually, a
recent study(Johnson, Carver, Joormann, & Cuccaro, 20fp6)vided evidence for the
relationship between serotonin and Drive (@presentative oftriving). Serotonin and
dopamine highly interact on a neurobiological lefgbureau & Dayan, 2011Pata indicate
importance of serotonin in waiting behaviours in prospect of forthcoming reidigszaki,
Miyazaki, & Doya, 201}, delay discountingSchweighofer et al., 20083ognitive fexibility
(Alexander, Hillier, Smith, Tivarus, & Beversdorf, 200@nd social faness(Crockett et al.,
2013) Similar outcomes are linked to tieivingscales. GoaDrive persistence has been found
to correlateZLWK UHFLSURFDO VRFEDD pB{@KDIBYWhich is4 Siniiof
social fairness, while Drive has been shown to correlate with higher gratification delay
capacities(Corvi, Juergensen, Weaver, & Demaree, 20¥hd lastly, he liking system
(Reward responsivenessd Reward reactivity appears to reflect the activity @ipioid,
endocannabinoid, and GABBenzodiazepine neurotransmitter syst€Berridge, Robinson,

& Aldridge, 2009) Currently, only the role of opioids ifking has been confirmed in RST
literature(Carver, Johnson, & Kim, 2015)

To sum up, based on the literature review and the findings of studies presented in this
dissertation,the four BAS processes seem to have a biological foundation, i.e. reflect
manifestations of different neurotransmitter systems. waeting system is hypothesized to

43



correspond to manifestation of testosteroneentive motivatiorof dopamine,striving of
serotonin, andiking of opioid neurotransmitter systeffor a detailed elaboration seeU X S L U
& Corr, 2017).

2.4.1.7 Interaction between BAS components

Thedynamic modebf theBAS provides a hew perspective on the approach motivation
research within RST. One general dimension can hardly cover the complexity of the BAS. In
other wordsjt is impossible to explain both the extrinsic and intrinsic motivation, both the
internal and external loci of control, mastery and performance approach motivatiamsietg.,
only one BAS scale, never mind whiche Multidimensional perspective of tHBAS systems
covers and explains a greater number of the appnadated processes outside the RST
framework and therefore allows for integration eR$T with other similar theories and
scientific fields.

A very important issue in clinical psychologytis determine what is assumed to be
normal functioning of approach motivation. Unidimensional models may offer a simple
statistical criteriontnon-extreme results on the scale. On the other hand, multidimensional
perspective can offer much more compellpicture of the BAS activity. For example, a high
level of activity of thewantingsystem in combination with a low level of activityiotentive
motivationsystem may produce greater levels of frustration. Such individuals would have high
aspirations butno incentive motivation that is required to achieve those aspirations.
Consequentlyit is very likely that those individualsouldbe prone to disappointments and/or
frustration, which can severely affect their mental health. Similarly, high levelgioityaof
thewanting incentive motivatiorandstriving with low levels of activity of thdiking system,
responsible for slowing down approach motivation, may lead to workaholism, which in turn
can produce serious damage to both mental and physicah feglt Schaufel Shimazu, &
Taris, 2009) Low levels of all BAS scales may explain what Perk{@616) calls the
employment resistant personaligzombination of low agreeableness and consciousness traits
typical for prolonged users of welfare system. After several years of unemployment, those
L Q G LY L G-Xtéan0avdfdeorkddds, and consequently, ltfeegoals. That absence of desire
for a better life antingsystem) may cause further deficitsmeentive motivatiorand a lack

of persistence towards more important goals.
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Above mentioned examples demonstrate potential usefulness of the mulsidinan
perspective of the BAS. In further development-&ST it would be interesting to discover
specific BAS clusters and to test their discriminative validity. This approach may be useful in
research of the BAS, as well as in research of the importdraggroach motivation in various
clinical disorders such as bipolar disorddteyer, Johnson, & Winters,0R1) depression
(Kasch,Rottenberg, Arnow, & Gotlib, 2002¥chizophrenigScholten, van Honk, Aleman, &
Kahn, 2006) etc, topics typical for clinical psychology.

2.4.2. The BIS as an emotional rather than cognitive construct

In general, the BIS scales of RST questionnaires (except Jackson 5) are more congruent

than the BAS scaleglowever, alfour the BISscalesshow theoretically incongruent findings
.UXSLU .ULAaD QL Thekst¥ledmedicted defensive orientation away from the threat

instead of defensive orientation toward the threat. As it can be seen in the Table 2, the four RST
guestionnaires contain items covering anxretygvant cotent such as worry and rumination.
That finding is consistent with earlier studies exploring the relationship between the BIS and
FFFS and the defensive behaviour repert@erkins & Corr, 2006Perkirs et al., 2010)As
such, itpropelsthe theory to reframe the nature of the BIS. Currently, approaching threat
stimuli is seen as a behavioural output of the BIS, i.e. it is assumed that approaching to an
aversive stimulus is a result of the BIS aciimat(Corr & McNaughton, 2008Nevertheless,
it is far more likely that approaching an aversive stimulus (situation) triggers anxiety, as it
RFFXUUHG LQ .UXSLUO &RUU 7TKHUHIRUH VLQFH WKH %
anxiety, and not antrariwise, it is necessary to reverse the causal relationship between
approaching toward aversive stimuli and anxiety.

In order to differentiate the workings of the BIS and FFFS byreplfrt questionnaires,
it is important for the BIS scales to comtéems focusing on occurrence of elevated arousal
before importanbr stressfulevents. Typical operationalisations of the BIS in current RST
guestionnaires contain statements examining the tendency to worry, and, particul&&Tin r
guestionnaires, gecisiveness, which is in line with the current BIS definition withRST
emphasizing the role of cognition, i.e. its role in detecting and resolving conflicts. However,
the most important function of the BIS is triggering anxiety in situations whenisone
approaching aversive stimuli, which is an affective, and not a cognitive construct. Thus, the
most appropriate BIS items' content should cover the affective output of the BIS, not its
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cognitive antecedents. This iparticularly important for avoiding dterion-construct
contamination. These antecedents should be left for experimental studies exploring which types
of situations give rise to anxiety. According td&RET, in situations when one is deciding
between several options in terms of appreaebidarce, but also approaapproach and
avoidanceavoidance conflicteachchoice should elevate anxiety. This is similar to the critique

of Sensation Seeking Scgléuckerman, 2007Avhich cannot be used in plietion of alcohol
consumption, since it already contains items measuring alcohol consui#ation, 2003)

2.4.3. The FFFSzpanic, not behaviour

All three FRST based questionnaires that contain Flight, Freeze and Fight scales focus
on their behavioural manifestations in specific situatighy. VHH Q L QorrleXeh (2A016)

DQG .UXSLU .ULZ0D6Y LFight doalesDdD not correlate with Fligineeze scales.
Hence, the FFFS cannot be studied as a unidimensional construct. One potential explanation is
that language lacks expresssowhich differentiate defensive from instrumental aggression
(Corr, 2013). Another one is that defensive aggression occurs only in very specific situations in
which the level of mortal danger is extremely high. Fortunately, only a small portion of
populaton has experienced such situatiodence answering'how onemightbehavé in such
circumstances is mostly based on hypothetical guegsirige majority of participant€©n the

other hand, for those who have experienced such traumatic situationabilitgliof the
information based on introspection of such traumatic events is questionable, since in such
stressful situatiomdividuals'reaction are rather reflexive than reflective.

So how to assess the FFFSRuational cuedefinitely play an imporant role in
GHIHQVLYH EHKDYLRXU H[SUHVVLRQ H J .UXSLu "'LQLU
panic disorders rarely enter situations that may provoke ealaited thoughts and emotions in
normal populatior(Panayiotou, Karekla, & Mete, 2014Actually, majority of panic attacks
come from "inside the body"+DPP S5LFKWHWD U UPD @pch means that it is not
necessary to be in life threatening situations to experience panic. A panic attack can happen
even in a harmless situation, e.g. shopping. One does not need to find himself in the middle of
a war battlefield to experience thetigation of the FFFS. It is reasonable to assume that
individuals high on FFFS have a lower threshold for occurrence of panic symptoms, i.e. their
FFFS will activate in less dangerous situations. Furthermore, since panic can occur in many
situations, tryiig to cover all representative paipmvoking situations with one instrument
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would result in said instrument containing quite a large list of all potentially {paroioking
situationsHence the strategy to measure the FFFS by items focusing on belsawviaartain

set of situations most certainly has many limitatj@mgl has not turned out to be a good strategy

of measuring unidimensional FFR8stead, lhe bdter way to assess individual differences in

the FFFS, hyperactivity of which leads to pariaeks, would be to measure the frequency of
occurrence of panic attacks regardless of the situation that caused them. This way, the FFFS
would be operationalized as proneness to panic attaokssa typical defensive behaviour,

i.e.fight, flight and feezing reactions.

2.4.4. Interaction between RST systems

Analysis of the dimensions offers important information on how the
approach/avoidance motivation contributes to understanding behaviour. However, said analysis
is not sufficient for understanaj individual's behaviousince thesystems may interact. The
interaction between systems studied under the JHS (Corr, 2001) predicts mutual inhibitory
effects between the BAS and BIS/FFFS, under the SStingz, Cooper, McOrmond, &
Tatlow, 2004)predicts independent functioning of the systems, and under the VH (Carver,

SUHGLFWV QHJDWLYH DIIHFW GHULYLQJ.ULRB@QNKH %$6

(2016) all three hypotheses area@te, depending on which type of the BAS scale is used.

Wantingsystem (the SR and Impulsivitig)not correlatingneither with the BIS nor with
Flight/Freeze scale®©n the other handt, highly correlates with Fight, what suggests that the
Fight represenst instrumental rather than defensive fight. This showswlaaitingsystem acts
accordingly to the SSH and VH. In this case the SSH suggests that the level of internal negative
affective predisposition (the BIS and Flighteeze) of an individual doe®t interfere with his
or her ambition or external motivation. In another words, high ambitions and desires of an
individual do not tell us anything about the level of avoidance motivation of that person. On the
contrary, the VH assumes that highly amhisandividuals tend to be more aggressive. This
could explain zero correlation between the SR and neuroticism, and a negative correlation
between the SR and agreeableness (Aluja & Blanch, 2011). According to studies in the
dissertation, an individual withigh scores on measurementsvaintingsystem (i.e. ambition
DQG GHVLUH KDV D WHQGHQF\*WIRp BtAILRRIBSaddMd heveHe .U XS
IDVW OLIHVW\OH .UXSLU HW DO ([ WUHPHvaGtiHgy LUHV L
system mke them impatient and impulsivethey want their desired goals here and now.
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Hence, instrumental aggression may be seen as a mechanism for achieving desired goals in
individuals with high scores on measurementaantingsystem.

Incentive motivatiormndstriving DFW DFFRUGLQJ W Role{ &l., 2046). .UXSL U
These two aspects of the BAS reflect the tendency to act or to move toward the desired goal,
and they actually represent tapproachmotivation. The first step in accomplishing desired
goals is to deelop and initiate action plan, while the second is to strive until the desired goal is
attained. Negative correlation with avoidance tendency, compasdwng, is stronger for
incentive motivation .UXSLWLADQLUO )HWisBuggests thandividuals with high
incentive motivatio DUH SURQH WR UHFNOHVYVY GHFLVLRQ PDNLQJ 6W
individuals high on the RSBAS (reflectingincentive motivationact with overconfidence
when performing the task. They are strongly maédaby potential rewards and are ready to
risk more, ignoring the potential punishment. When faced with negative feedback, they tend to
strive and risk even more in future attempts to achieve the desired goals.

The difference betweeliking and the resthie BAS systems is in the fact tHating
comes into action once the pursuit of the goal is over, i.e. when the goal is attained. Individuals
with appropriate or moderately high scores on measuremdikimgfsystem feel satisfied with
the current statusThey feel they achieved what they wanted and are enjoying the current
position. To those individuals, taking risks would jeopardize what they currently have and with
which they are satisfied. This may explain wtyng system correlates positively tot@mnal
negative affect produced by the BIS and FFFS. For instance, let us take a look at two individuals
who have the same jobs and houses. The individual who is happy with the job and the house he
has would avoid taking any risks to lose them. Alternétjvié the job and the house do not
meet the desires of the other individual, he or she would have lower activityi&girtesystem,
and therefore would be willing to risk said job and house in order to achieve the ones he or she
desires. Simply saidegeral function ofvanting incentivemotivationandstrivingis to achieve
something one wants, while the roleliaing system is to keep what one already possess. In
terms of the dynamic BAS model, when (over)active, it acts as the 'stop button' festtbé

the BAS components, or, when underactive, as their 'fuel'.

2.5. Suggestions for the further development of RST

Current state in RST psychometric instruments produces confusion in the RST
literature. As elaborated above, current measuretiprovide a satisfactory solution to the
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problem. To resolve it, RST should continue to search for a questionnaire until the final
consensus on the concept of the standard version is reached. In order to aid in attempts to do
S0, this dissertation offesgveral suggestions for the development of a new RST questionnaire.

First, it is important to define what the main RST constructs are. Are they emotional
motivational mechanisms or do they represent cognitive or personality factors? As Gray (1982)
postulded in 6RST and later in-RST (Gray & McNaughton, 2000), they should represent
general emotionamotivational mechanisms. Therefore, it would be more appropriate if the
items in the RST questionnaire exclusively consisted of emotional and motivatiatexitco

Second, it is important to distinguish the core functions of the systems and their
antecedents or underlying mechanisms. For example, the BRSSii acts as conflict detection
and resolution system. This function should be regarded as its exypjameechanism, i.e. the
explanation how the BIS works, while the main product of the BIS is anketyce items in
RST questionnaire should assess the likelihood of occurrence of anxiety when approaching
aversive stimuli/situation. The mechanism thailas cognitive processes of the BIS should
be examined by experimental, not s&port methods. If the items of the BIS contain goal
detection and resolution, then tberrelationof the BIS with an external criterion variable
would reflectmethod variace not criterion validity.

Third, the BAS construct should be measured by four interrelated subscales representing
wanting, incentive motivation, strivirapdliking. It is particularly important to avoid new and
unfamiliar labels of the BAS componenithe BAS subscales from the BIS/BAS Scales are
actually not rooted in psychological research outside of, Ri&e most of researchers calculate
the total BAS score ignoring the three subsc@lgsising specific labels, the construct becomes
familiar only to researchers within RST, which in turn contributes to isolation of the theory
from the rest of the related scientific disciplines. For example, descriptions of the BAS in RST
andthereward system in neuroscience are highly similar, but the findingelatarely rarely
compared between the two. Moving labels closer to current neuroscientific constructs may
motivate researchers from the related disciplines to use the theoretic backgre®&Tahore
often in their studies.

Fourth, the FFFS measured bghavioural manifestatierdid not yield a satisfactory
solution. Instead of focusing on behavioural reactions in life threatening situations, a better
solution would be to focus dhe occurrence of panic attacks)ceseparating fight, flight and
freeang scales has not resulted with a solution that is in line with the theory.

Fifth, the validation of RST questionnaires should be based on more extensive

experimental examinatienOnly if the questionnaire reaches adequate predictive validity in
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experinental studies exploring motivation, emotion and cognition, should be published.
Examining the validity of RST questionnaires only by correlational studies comparing the
instrument with other personality scales is not sufficient. The final evidence ofyalichn

RST questionnaire should be neuroscientific data relating the scores of RST dimensions with
proposed neutcansmittersor activity of correspondingbrain regions. Until then, the
guestionnaire should be validated in a number of experimenta¢studi

Sixth, if RST wants to be used in clinical settings, it would be important to measure
tendencies in a span of several months. For example, if an anxious individual receives medical
treatment against anxiety, he or she will not exhibit typical maatiess of anxiety in
experimental studies. By definition, individuals with high scores on measurements of the BIS
should have a higher rate of anxiegfated problemsConsequentlyif is more likely that they
may be using use some sort of anxiolyticam® goes for individuals with high scores on
measurements of the FFFS. Both of those categories of individuals might act atypically due to
effects of anxiolytic or panicolytic drugs they may be using. In order to assess them, a
guestionnaire should measuhe activity of RST dimensions in the last few months, and not
the stable traits. The same suggestion pertains to the BAS scales. According to the proposed
dynamic BAS model, individuals may be in various phases of attainment of an important goal.
This mg also play an important role in determining behaviour of individuals. To sum up, the
level of activity of the braikbehavioural circuits should not be defined as stable individual
differences, but rather as broad behavioural tendencies under influere/icinmental
circumstances.

Finally, the results of an RST questionnaire should be interpreted as a proxy of the
activity of main dimensions, since sediport as a method is highly influenced by error variance
(Podsakoff, MacKenzie, Lee, & Podsakoff, 2008F a result, low to moderate effects in
laboratory or experimental studies should be expected. Also, the results of the questionnaire
should represent the generaldencies of systems, while specific contexts that triggers them
should be assessed by other methods. This is especially important if the RST questionnaire is

intended for use in clinical or counselling psychology.
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3. CONCLUSION

Biological foundation of personality has been studied in various scientific disciplines for
a long time. From the Hippocrat&alen typology of temperament, throughout the work of
Lock, Wundt, Pavlov and Eysenck, the most recentrtheothis historical line igevised
Reinforcement Sensitivity Theory-RST). The theory aims to relate personality traits with
activity of neural circuits in the brain. It recognises three main dimensions; Behavioural
Approach System (BAS), Behaviouraihibition System (BIS) and Fight/Flight/Freezing
system (FFFS). Development of the theory is currently slowed down because of unresolved
psychometric issues. The lack of agreement on how the RST dimensions should be
operationalized has resulted in thema&tand methodological confusion in literature.

Several authors offered their vision of the RST constructs, which resulted in a number of
identically named scales measuring RST dimensions quite differently. It can be said that the
RST dimensions are cemtly "lost in translation”. Such state in the field diminishes the power
of generalization of RST studies and therefore accumulation of knowledge within the theory.

Hence, the research questiofrthis dissertation wasTo whatlevel the results of RST
studies conducted with different R$iased questionnairesecomparable? Consequently, the
objective was to provide the theoretical framework for the interpretation of results of RST
studies conducted with different questionnaires, and to provide suggedto further
development of RST measurement instrumeénterder to do so, six independent studies were
conducted to test four hypotheses. They can be divided into two broad graupsypothesis
examining convergent and three hypotheses examininglichwe validity of RST
guestionnaires.

Figuratively speaking, the first hypothesis, one examining convergence of RST
guestionnaires, served as a "snapshot” of the relationship between current RST questionnaires.
The aim was to classify or to group scadéRST questionnaires by the level of congruence.
This was examined in the first study where five of the most recently developed and most
frequently used RST questionnaires (the BIS/BAS Scales, SPSRQ, Jackson 5, RSQ-and RST
PQ) were administered on 821rpieipants. The results were analysed by confirmatory factor
analysis (CFA). In case there was a complete agreement among the authors of five RST
guestionnaires, the CFA would have yielded a satisfactory goodness of fit indices for the three
factor solutim measuring the BAS, BIS and FFFS. Any other solution would have proved the
discrepancy between RST theory and measurement. In addition, the advantage of the CFA is

its capacity to compare appropriateness of several hypothesized models. In this stDBEp, the

52



was used to organize or group congruent RST scales. As predicted, the scales designed to
measure the same construct have not loaded onto the same latent variable in confirmatory factor
analysis (CFA), which confirmed the first hypothesis. In other g/at@vas assumed that scales
designed to reflect the RST dimensions do not measure the same constructs. The CFA suggested
a severfactor solution as the best fitting model. Out of those seven factors, four correspond to
approach, and the rest to avoidameetivation. In a word, this suggests that there are four
different operationalisations of the BAS, and three avoidance scales representing the BIS,
Flight-Freeze and a separate Fight, while according to the theory, one approach and two
avoidance factors &e expected. The studyppors the conclusionthat neither the BAS nor
FFFS can be studied as edienensional constructs using current RST questionnaires.

Aforementioned study only proves that RST questionnaires are not isomorphic, i.e. they
cannot be sed interchangeably as they are in current RST literature. However, it does not
specify what makes them different. In order to explore their dissimilarity, a set of studies was
conducted in order to establish the difference in predictive validity of R83tiganaires. In
order to make further reading of the text easier, groups of BAS scales were labeiteding
system (consisting of the SR and Impulsivitgientive motivatioiBAS scales from RSQ and
Jackson 5, and Reward interestjiving system Drive and GoaDrive persistence) arliking
system Reward reactivityand Reward responsivengssince the questionnaires show more
congruence in scales of the BIS, Flightezing and Fight, their labels remained the same.

The second study examintite second hypothesis which states that relationship between
the BIS and FFFS scales and defensive behavioural reactions depends upon the choice of the
RST instrument. According to the theorywias expected that the BIS would predict defensive
orientation tevard the source of threat, and FFFS scales defensive orientation away from the
threat. On a sample of 1019 participants, four RST questionnaires (same as the previous study
except the SPSRQ) were administered along with Blanchard et al.'s (2001) thraabsc&he
results supported the second hypothesis of the dissert@tibofthefour BIS scales, only the
BIS scale from Jackson 5 questionnaire did not correlate with defensive tendencies. In addition,
the results indicate theoretically congruent iingd for the flight and freezing scales and
incongruent findings for the BIS scales. This incongruence in findings concerning the BIS
encourages changes in the definition of BIS functioning. RS3umes that approaching
aversive stimuli is a result of tiS activation. On the contrary, the results of this study (and
several others) challenge that statement. It is more likely that approaching aversive stimuli

(situation) triggers anxiety, not the other way around.
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The third and fourth studies were condiatto test the third hypothesis, where the role of
RST dimensions in emotional and motivational output after positive and negative feedback was
observed in respect to different operationalisations of the RST dimensions. The hypothesis
predicted thatRST questionnaires would differ in predicting emotional and motivational
outcomes after positive and negative feedbatk H VW XG\ .UXSLU &RUU
guastexperimental approach to examining whether different RST questionnaires predict
different enotional and motivational reactions to positive and negative academic outcomes. As
expected, the BAS scales and SR differently predicted emotional and motivational regponses
positive and negative academic outcome. Translated into new lstineisg system correlated
positively, whereaghe wantingnegatively with general level of interest for studying. Further,
striving correlated positively to positive affect after positive test feedback, whileahéng
system correlated positively with negativdeat before the exam and after negative exam
feedback.lIn line with the theory, the IB and SP correlated with negative affect before the
exam, and effort invested in exgmeparation, showing higher rate of convergence. The
limitation of this study is thano type ofincentive motivatioscale was used.

The hypothesis from the previous study was also examined in the fourth study exploring
the role of RST dimensions in motivation and sslfeem after positive and negative feedback
in experimental conditias. In addition to the findings of the previous study, the main difference
in prediction of emotional and motivational responses after positive and negative feedback was
detected between theanting system andncentive motivationThewantingsystem acteas
extrinsic, andincentive motivatioras intrinsic motivation. Individuals with high scores on
measurements of tiveantingsystem were more motivated after positive and demotivated after
negative performance, while those with higleentive motivatiormantain their motivation
after negative feedback.

The final two studies examined the differences between the BAS scalesoiriation to
the evolutionaryrelevant goals Both studies tested the hypothesis stating that multiple
dimensions of the BAS senifferent evolutionary functions. Theantingsystem correlated
with motives facilitating competition for resources and mates thus representing fast lifestyle,
while the rest of the types of BAS scales correlated with motives facilitating cooperation
representing slow lifestyle. Slow and fast lifestyle are concepts stemming from life history
theory- a midlevel evolutionary theory explaining individual differences.

As summarised above, RST questionnaires obviously differ in their convergent and
predictivevalidities. Fact that the questionnaires are currently used interchangeably, and that
thereareno explanations how and why they differ, represents a significant problem for the
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theory. Hence, different conclusions (particularly in the case of the BA®xpeeted within
RST studies depending on the choice of instrum&ush confusing statef-the-art produces
a lot of noise in RST literature.

In order to overcome this problem, this dissertation provides; (a) guidelines how to
interpret results from stiges conducted with different RST questionnaires; (b) theoretical
explanation of different BAS scales that could provide aid in further development of RST; and
(c) suggestions for development of the new RST questionnaire that should contain all types of
BAS, the BIS and FFFS.

In order to enhance generalisability of findings in RST literature, following scales can be
interpreted synonymously: (a)anting zimpulsivity and the SR; (dpcentive motivation the
BAS from Jackson 5, RSQ, Reward interest;stdyving - Drive and GoaDrive persistence;

(d) liking - Reward responsivenesReward reactivity (e) the BIS- scales from all RST
guestionnaires except from Jackson 5; (f) Flgrdeeze + scales from all -RST based
guestionnaires; (g) Fightscales fromall r-RST based questionnairg&t its use in fRST is

highly controversiatince it represents rather instrumental, than defensive fight.

One of the mairtheoretical outcome of the dissertation is ttygpamic modebf the
BAS explaining the roles of to types of scales. In the modelantingreflects individual's
level of aspirations and desires toward possession of important resonceesive motivation
describes willingness to engage in planning how to attain what one d&sireisig explains
the duration or persistence in achieving the goal, whildikhngy system signals that the goal is
attained According to the review of the literature and findings of the studies presented in the
dissertation, the four BAS processes seem to reflect matitest of different neurotransmitter
systems. Thewanting system is hypothesized to correspond mainly to manifestation of
testosterondancentive motivationo dopamine manifestatiostriving to serotonin, andiking
to the manifestation of the opioid meendocrine system.

The BIS scales of RST questionnaires (except the ones from Jackson 5) are more
congruent. However, some theoretical refinements concerning the output of the BIS are
required géee above Similarly, the FFFS scales also show congruemeng each othebut
Fightscales do not correlate with Flighteeze scales, which is quite problemaspect othe
theory.

Suggestions for development of the new RST questionnaire as a viable solution to the
RST measurement problem have been prapos&st, the main RST constructs should
represent general emotiofrabtivational mechanisms, which is why the items in the

qguestionnaire should contain exclusively emotional and motivational content. Second, the
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guestionnaire should focus only on the cinections of the systems, not their antecedents or
underlying mechanisms. Third, the BAS construct should contain four interrelated subscales
reflectingwanting, incentive motivation, strivirendliking systems. Fourth, the FFFS should

be operationaliseds occurrence of panic attacks. Fifth, the validation of RST questionnaires
should be based on a more extensive experimental examination. Sixth, in order to improve
accuracy of assessment of approach and avoidance constructs, the questionnaire sesuld asse
emotional and motivational tendencies in a limited tpeeiod (e.g. several months) instead of

the usual trait measuring approadfinally, the results of RST questionnaires should be

interpreted as a proxy for the activityadrrespondindprain-behavoural circuits
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7.1. Five reinforcement sensitivity theory (RST) of personality questionnaires:
Comparison, validity and generalization

Abstract

There are six purpodauilt Reinforcement Sensitivity TheofRST) personality questionnaires
currently in usas aneasuref thefight-flight-freeze system (FFFS), the behavioural inhibition
system (BIS), and the behavioural approach system (BAS). They differ in their
conceptualizations and operational construats] this poses a problem for their differential
validity and the generalizability of results, and comparison of results from different studies.
This paper examined the psychometric propertigsvef of these RST questionnaires, with a
total sample of 82participants, taken from the factor structures for the Croatian translations
of BIS/BAS scales, SPSRQ, Jack€rRSQ and RS'PQ. Data were analysed by correlational
and coffirmatory factor analyses. We found some of these questionnaires achieved narginal
adequatdit indices, and they showed ambiguity in terms of convergent validity for all three
general behavioural systems. Théselings highlight the difculties with generalization and
comparison of results with the use of different RST questioemaBased on thefimdings, as

well as the ongoing debate concerning how best to measure RST constructs, we provide
information on how to interpret results from the studies conducted with different RST scales.

Keywords: Reinforcement sensitivity theoryExploratory and confirmatory factor

analysis Generalizability

1. Introduction

Reinforcement sensitivity theory (RST) provides a neuropsychological account of the
major systems that underlie personality, namely, the Behavioural Approach System (BIAS), an
two defensive systems, the Behavioural Inhibition System (BIS) and theFight-Freeze
System (FFFS)Gorr, 2008. The BAS mediates reactions to reward and-mamshment. Its
outputs are positive emotions, the motivatiompproach biological reinforcers, and to engage
in activities that lead to consummatory behavidsrafy & McNaughton, 2003 The FFFS is
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responsible for the active avoidance and escape from aversive stimuli, while the BIS is
responsible for passive avoidance and the detection and resolution-cbgbiat. In its long
history, RST has encouraged the development of a number okdiffguestionnaires (for a
summay, see7 RUUXELD EY L OWDS; CofrP20HE UnDNHé last six years alone, three
new questionnaires have been developed: the Jackson Ja¢kspn, 2009 Reinforcement
Sendivity Theory Personality Quésnnaire (RSTPQ; Corr & Cooper, 201% and the
Reinforcement Sensitivity Questionnaire (RS@mederevac, Mitrovii yolovi(j &
Nikola &vi (12014). In fact, more recently, there is a fourth revised RST questionireredr,
Cooper, Smillie, Markett, & Montag, 20L5which we do not discuss further because it
postdates the collection of data reported in this paper. Together with twe it frequently
used questiamires +BIS/BAS ScalesCarver & White, 199%and Sensitivity to Punishment
and Sensitivity to Reward Questionnair®@&RQ;Torrubia, sYLOD OROWy ¥sDVHUDV
there @ae now six personality questinaires that compete to provide a viable operational
account of RST's three major neuropsychological systems.

Whenplanning a study within RST, researchers have to choose among competing RST
guestionnairesThis raises question: do thesudts of the study depend on choice of the
guestionnaire? At present, there is a lack of empirical work iewagnthe structural and

psychametric properties of these questionnaires. This study aims to remedy this state of affairs.

1.1. RST questionnaires

The most widely used RST questionnaire, the BIS/BAS Scalavér& White, 1994,
was designed upon original (unrevised) R&TFaly,1982. This scale has several shortcomings
within the context of revised RST¢rr, 2016; Corr & McNaughton, 2008012; McNaughton
& Corr, 2008. It emphasized the BIS and BAS, and did not differentiate the FFFS as a separate
system of personality (although items capturing variance associated with the FFFS are scattered
across the BIS stg and can be separated frondgrr & McNaughton, 2008

SPSRQ was also developed upon original RST. It contains Sensitivity to Punishment (SP)
and Sensitivity to Reward (SR) scales. Several studies show problematic psychomet
properties of the translated versions of this questionnaire. In order to achievefactavo
structure, many rsearchers have had to adjust translated versions by excluding items. In this
way, the original Spanish version contains 48 itehosr(ibia, Avila, RO W'y &DV)HUDV
French version 39 ardi, Billieux, d'’Acremont)/an Linden, 2008 and English 39Gogswell,
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Alloy, van Dulmen, &Fresco, 2008 and, without excluding items, the Romanian version has
a threefactor solution $ava & Sperneac, 20PGtin addition tosersitivity to reward and

punishmat, there was a BASphancialffactor réating to earning money but this was

correlated 0.67 with the Reward factéfuja and Blanch (2011fleveloped a short version of
SPSRQ (SPSRQO) in order to enhance its psychometricpamties. Besides problems of

construct validity, the main issue with this questionnaire is that it is based upon the original
version of RST, where impulsivity is assumed to be the underlying trait of the BAS. Several
studies suggest that extraversionheatthan impulsiity, should be considered asdanlying

the BAS dimensionOepue & Collins, 1999; Smillie, Pickering, Jackson, 2006 For this
reason, the clearest statistical difference betwe8MHR\S Scales and SPSRQ is found between
BAS subscales and SR.

One of the recent RST questionnaires J#eKson, 200containdive scales: BAS, BIS,

Fight, Flight, and Freezing. The author's validation data of this questiensiaw some
theoretically ambiguous results. First, the BAS and BIS correlate positivéiys is not
surprisng given that some of th@lS fitems seem to have afdadte BASflavour rdlecting

social comparison or competition (item examplaim to dobetter than my peefs Secod,

the Fight scale is not coteded with the putative FFF&Ilated Flight and Freezing scales,
which makes forming a unidimensional FFFS scale inappropriate. However, this result is
consistent with evidence thaaght and aggession (both reactive and proactive) are related to
the BAS (for more detail seé@orr, 2013, 2016; Corr & Cooper, 2016

The shortcomings of these RST questionnaires motivated other authors to develop new,
and preferably betteones. RSQ3mederevaet al., 2014 containdive scales, the same as J5.

In contrast, it shows more theoretically congruent BIS and FFFS scales, but shares the same
problem of Fight scale with JEinally, RSFPQ (Corr & Cooper, 201p6has six scales: BAS

(with four subscales), BIS and FFFS, accompanied by a seventh separate measure of Defensive
Fight. The four BAS sulscales are Reward Interest, GBaive Persistencd&reward reactivity

and Impulsivity. The RSPQ was spefiically modelled on revised RST, taking into account
previousfindings concerning the problematic (i.e., crlmesling) nature of Fight with the BAS.

Item examples of the questionnaires can be foullpplementary material.

The key assumption for a valid RST questionnaire is that the scale scores steatd re
stable individual differences in activity of the brain behavioural circuits responsible for
approach and avoidance motivation (€lg) Gonen, Pearlson, & Hendler, 2014Vhen
comparing the criteon validity of the questionnaires, the BIS/BAS Scales and SPSRQ had
been widely studied, while newer psychometric measures, particularlyPRSand RSQ,
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awaits for more extesive validation. Studies have related the BAS with higher activity on the
left frontal cortex (e.gAmodio, MasterYee, & Taylor, 2008; Harmoedones & Allen, 199)]

and the BIS with septhippocampaktircuits (e.g.Gray & McNaughton, 2003; Levitat al.,

2014). For the sake of continuity of the research within RST, it is important to establish the
relations between new RST questionnaires withetiréer ones. In other words, it is important

to establish the convergent validity of the new RST questionnaires with the BIS/BAS Scales
and SPSRQ.

Available data on convergent validity of the RST questionnaires are limited to
comparison of two questionines (e.gCaci, " HVFKD X[ % D\Op &RJIVZHOO |
Davis et al., 2007; XIH\ )HUQIQGH] ORXUJXHYV .QWispH,Y 6ORE
2004; Krupiu& Corr, 2014; Sava & Sperneac, 2006; Smilllackson, & Dalgleish, 2006;

Wallace, Malterer, & Newman, 20Q0%r three questionnaire€dseras, Avila, & Torrubia,
2003; Smederevaat al., 2014; Smillie & Jackson, 2003wuthors of recent RST questionnaires
provide most of the development and validation data within their publications, but there has
beena noticeable absence of anteatpt to provide corargent validation evidence with all of
them in the same studythis is the purpose of this study.

Four models will be tested. In tfiest model, labelled the BAS, BIS and FFFS [Bip
, the approach dimension should begtdnted by BAS scales and subscales, one (passive)

avoidance dimension should be constituted by BIS scales,fiaally, another (active)
avoidance dnension should be constituted by (Defensive) Fight, Elighd Freeing scales.
Corr (2013)has outlined difculties in measuring defensiVight by selfreport measures. He
arges that language may not be quate to capturéine conceptual differences between
instrumental and defensive aggression. Thus, the second modeledatiedl BAS, BIS,
Flight/Freeze, will test the thrdactor solution withouti ght scales from RSPQ, J5 and RSQ.
Third model (the BAS, BIS, Flight/Freeze, and a separate Fight) will test-éafctor structure,
where the Fight factor will be added alowgh the three factors from the previous model.
Finally, Corr (2008, 2013, 2016)as outlined the importance of the BAS gdal processes:
(a) identfication of the biological reinforcer; (b) planning behaviour; (c) execuhegptan;
and (d)Reward reactivity Thus, the fourth model will test the model assuming the fourRST
PQ BAS subscales, BIS, Flight/Freeze and Fight model.
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2. Method

2.1. Participant and materials

An onlinesample of 821 participants (415 maleshdvl= 22.31, SD = 4.16 (age range from
16 to 54) completefive RST questionnaires, which were translated into the Croatian language
using doubleblind translation procedure. Psychology students helped in recruitment of the

participants in exchange for coursedits.

2.2. Measures

The BIS/BAS ScalesQarver & White, 199 contains 24 items that form the BIS scale
(7 items), and three subscales related to BAS functioning: Drive (4 itemsfdaking (4
items) andReward reactivty (5 items), along with foufiller items. Items were answered on
four-point Likert type scale (B very false for me, & very true for me).

SPSRQ®20 (Aluja & Blanch, 201} is short 26item version of SPSRQr¢rrubia et al.,
200]) containing two 1dtems scales: the Sensitivity to Punishment (SP) and the Seggitivit

Reward (SR) with yes/no sponse format.

The Jackso contains 30 items, equally distributed acriogs scales: BAS, BIS, Fight,
Flight and Freezing. The answer format ispoint Likerttype scale (1 = completely disagree;

5 = completely agree).

The RSQ $mederevac et al., 20l 4uestionnaire has 29 items distributed acfoss
scales, namely: BAS (6 ites), BIS (7 items), Fight (6 items), Flight (5 items) and Freezing (5
items). The response format igdint Likert scale (2 Completely disagree; 2 Somewhat
disagree; 3¥ Somewhat agree; 4 Completely agree).

Finally, the RSTPQ (Corr & Cooper, 201p6contains 73 items that comprifsee scales:
BAS (32 items), BIS (23 items), Fligiitreeze System (FFS 10 items), and Defensive Fight (8
items). RSTPQ ddines BAS as a multidimensional construct: Reward Interest (7 items}, Goal
Drive Persistence (7 itemd3eward reactivitf10 items), and Impulsivity (8 items). Items are
answered on foupoint Likerttype scale fHow accurately does each statement describe you?
1 = Not at all; 4 = Highly).

All questionnaires were previously iddted and used in Croatian language (e.g.
Kri @ni(j Greblo, & Knezovij 2015.

82



Fig. 1. Theory-driven RST model 1.Note; BIS/BAS *BIS/BAS scales; J5+Jackson 5 questionnaire; RST
PQ- Reinforcement Sensitivity Theory Personality Questionnaire; RSQ + Reinforcement Sensitivity
Questionnaire; SPSR)20 +Sensitivity to Punishment Sensitivity to Reward Questionnaire+20; DF +
Defensivefight; SP +Sensitivity to punishment; SR- Sensitivity to reward; FS tFun seeking; RR_BIS/BAS
- Reward responsivenesRewlnt +Reward Interest; GDP +Goal-Drive Persistence; RR_RSTPQ+Reward

reactivity; Imp Impulsivity.

2.3. Data analytic plan

We tested the internal factor structure of the questionnaires liiyroatory factor analysis
(CFA) using polychoric correlation matricegith Maximum Likelihood (ML) etmates
method by EQS 6.1, while convergent validity by IBM SPSS Amos 18. As riddadiices,
we used: (a) SattorBentler scaled chiquare §) (Bentler, 2006Satorra & Bentler, 2001 (b)
the raot mean squared error of approximation (RMSBE#eiger, 200§) where values db.05
were taken as godd, .05+£08 as moderatit, .08+£10 as margindit andN.10 as poofit (Hu
& Bentler, 1999; and (c) the comparativiet index (CFI) were values between .90 and .95
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indicated acceptabl@t, and values above .95 indicated gdad(Hu & Bentler, 199%. In
analyses that compare several alternativemested models, weport the Akaike information

criterion (AIC) where the best model minimizes the value of the |AKaike, 1987.

3. Results

Cronbach's alpha cdefients and correlations between all scales can be found in
Supplementary mateats. Cronbach alpha cdefients were in the range of .61 to .93. Out of
23 scalesfive had reliability codicients below .70, namely Fun Seeking, SPSHR) RSQ

Flight, and RSTPQ Impulsivity and Defensivieght|{Table 1gisgdays adequate goodnesdiaf

indices for all questionnaires in the study. We tested only the mafdéls questionnaires from
their validity papers.
CFA yielded a very poor goodnessfiuffor thefirst three theory driven models assuming one

BAS latentfactor |(Table 3. In order to detect statistical and potential conceptual differences

between questionnaires, we have proceeded with an exploratory approach. Regarding the most

recently published RST questionnaire, the FEJ Corr & Cooper, 2015 we tested the model

that differentiates four separate the BAS scdieg. (). According to available data provided

in Corr and Cooper (2016nd contat validity of the scales, we detected similarities in
operational dinitions of the BAS between; (a) Reward Interest, BRSQ and BASI5; (b)
GoalDrive Persistence and Drive; (Reward reactivityand Reward Responsiveness; (d) SR,
Fun Seeking and Impsivity. These four ldent variables were labelled as BAfanting, BAS
Striving, BASLiking and BASCapture, respectively. Along with these four BAS latent
variables, the BIS, Flight/Freeze and Fight latent variables are entered in the model. The
goodnessof fit has been sigficantly improved in compare to thmodels with the
unidimensionaBAS latent variable. In addition, to achieve befiedices of the model, we
tested the model without the SR, and arnigout Fun Seeking. The results show thatlibst
fitindices are achieved with the model without Fun Seeking. Data presente@shows

that all scales are well saturated in the model, except-sdratlower saturated the SR. For

the better readability of thesults, correlations between the latent variables fro[Rithe? are
represented in tiFéable 4 The BAS latent variables are highly intercorrelated, ranging from r
= .64 to .85. Notwithstanding thegh correlations, they show different correlational pattern

with avoidance scales, which evidences their divergent validity. The\BASing and BAS
Striving correlates negatively, the BASking positively, and the BASCapture do not
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correlates with th&IS and Flight/Freeze factors. Further, the BB&pture highly correlates
with Fight, while the rest of the BAS factors correlated moderately. The Fight factor do not
correlate with the BIS, and correlate negatively with the Flight/Freeze factors. Thaklie re
show the discrepancy between the theoretical and operatiofialtide of the construct.

Finally, the BIS and Flight/ Freeze were highly correlated (r = .85).

Table 1
Goodness diit indices for BIS/BAS, SPSRAD, Jacksorb, RSTPQ and RSQ and fdheory

driven models for assessing convergent validity.

$ (df) CFl RMSEA AIC

Questionnaire
BIS/BAS ScalesGarver & White, 1994 592.03 (164 .949 .056 *
SPSRQ20 [Aluja & Blanch, 201} 386.89 (169 .944 .040 +
Jackson 5Jackson, 2009 1519.45 (395 .931 .059 +
RSQ Smederevac et al., 20114 1198.70 (367 .946 .053 *
RST-PQ Corr & Cooper, 2016 6898.90 (200(.931 .055 +
Models
The BAS, BIS and FFFS 4737.90 (227 .82 .156 4283.90
The BAS, BIS, Flight/Freeze and 2724.81 (203 .90 .123 2318.08

separate Fight
The BAS, BIS and Flight/Freeze 2377.82 (203 .91 .114 1971.82
The BAS higher order, BIS, 1594.78 (176 .86 .099 1704.78

Flight/Freeze and Fight

Four separate the BAS subscales, BIS 1376.42 (185 .89 .089 1512.42
Flight/Freeze and Fight

Four separate the BAS subscales, BIS 1254.54 (165 .90 .090 1386.54
Flight/Freeze and Fight$R)

Four separate the BAS subscales, BIS 1168.19 (165 .90 .086 1300.19
Flight/Freeze and FightKS)
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Table 2
Correlational matrix of the latent variables from the model of the RST questionnaires.
BAS striving BAS liking BAS capture BIS  Fight Flight/Freeze

BAS wanting .76 .64 .85 i.40 .33 i.33
BAS striving .80 .73 i.16 .36 i.08
BAS liking N A7 34 .18
BAS capture .03 .80 .04
BIS .01 .85
Fight i.11

4. Discussion

We had two main aims in this paper. First, examination of the factmtsre for all RST
guestionnaires. The CFA results showed adequate riioflai all RST questionnaires used in
this study. These results are generally congruent with previous validation sit@hiips&

Blanch, 2011; Carver & White, 1994; Corr & Cooper, 2016; JaciXabn; Smederevac et gl.,

2014. The second, and major aim of the paper concerns convergent validity of all RST

guestionnaires. Overall data indicate cerf@oblems with generalization of the studies-con
ducted with various RST questionnaires. The results of this study for convergent validity of
RST questionnaires are tliest to show complex relation between all the questionnaires

currently in use. This ams space to discuss on some unresolved RST psychometrical issues.
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Fig. 2. Thefinal model consisted of tHeve RST questionnaires.
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4.1. Whether the BAS can be studied as unidimensional construct?

None of the models assurgimne BAS latent variable achieved an adeqfiaitedices.
The corffirmation of the alternative models that recognises the differences between the BAS
scales suggests not to use the BAS as a unidimensional construct, which can be frequently found
in studies conducted with the BIS/BAS Scales. Moreover, this is especially relevant due to
differences in correlation between the four BAS factors and the avoidance scales that may lead
to different conclusion in the studies conducted with different RST questieanai

Diversity of the BAS scales presemtghallenge in further develogmt of RST, and the
nature of their differences are yet to be established. The theory should be able to explain
differences in various BAS processand provide set of testable préidic that could explain
differences infindings among different scaleSorr and Cooper (201§)rovide theretical
explanation of the RSPQBAS scales. Reward Interest msaees idenfication of the
biological reinforcer, GoaDrive Persistence planning behaviour, while Impulsivity captures
final execution of the plan, afReward reactivityneasures emotional reactions on receiving
reward. The available data evidencesukefulness of studying the septe BAS scales (e.qg.
Krupi ¢ Grafanin, & Corr, 2015

4.2. How to interpret thefindings from the previous RST studies conducted with various

RST questionnaires?

In order to provide continuation of thHiendings from previous and future studies, it is
important to detect whicliné BAS scales converge, and which do not. On the basis of our data,
the BASJ5 and BASRSQ highly converge with Reward Interest; Drive with Gbalve
PersistenceReward responsivenessth Reward reactivityand,finally, Impulsivity with the
SR. Howeverlow square multiple correlations of the SR suggests more alienated operational
definition from the rest of the BAS scales. Fun Seeking is the only scale that ditinahe
model. Lower convergence of Fun Seeking might result because of more nacoveat of
the scales focusing on fun activities, which can Ibkeiemced by various factors such as age.
Since our sample was in age range from 16 to 54, it might be that it affected the results, and de
creased correlation with other the BAS scales. maltktogether, thedendings may contribute

to interpreting and evaluatirfghdings of studies conducted with various RST questionnaire.
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4.3. Is Fight approach or avoidance construct?

Our data show that the Fight factor represents approach rathevilidance construct,
since it correlates with BAS, not the Flight and Freeze scales. This may be due to poor
operationalization of the scale or due to lack of language expressions that may provide a lack
of differentiation between defensive and instrumemyaes of aggressionCprr, 2013.
Furthermore, th& ght scales do not correlate with Flight and Freeze, while these scales should
represent the Fight/Flight/Freeze System. Thus, the data givefigtittscales could suggest

conclusions that are not congruent with the theory.

4.4. Divergence and generalisability of the BIS and Flight/Freeze scales

Notwithstanding the fact that the correlation between the BIS and Flight/Freeze latent
variable is very high (r = .85Krupi G Kri &@nijand Corr (20163howed incremental validity
of these scales in predicting defensive behaviours, which supports RST perspective of two
highly correlatd but still separate avoidance mechanisms (seeCaiso& Cooper, 2016
Concerning the generalizability of studies, BIS and Flight/Freeze scales showed a high
level of congruence. However, although the BIS scales highly converge and they can be used
interchangeable, the major exceptiorthe BISJ5. This is not a&urprise, since the content
validity of the scale is obviously differérfrom the rest of RST questinaires. Hence,
generalizability of the studies conducted with different RST questionnaires may not be
jeopardized with BIS (exqe BIS-J5) and Flight/Freeze and Fight scales.
There is an important conceptual point to be considered, which esrieygelimitations
of the study. We have not shown validity in terms of the association of these RST scales with
external criteria. It wouldbe a mistake to assume that tlsyghometric structure of diffent
RST questionnaires can uncover three fstructures of RST. The most important criterion of
the validity of these scales will come in the form of correlations with carefully chosen
behavwoural and neurophysiological data, for example, this research could entaiREBG
relation to the BIS (e.dlcNaughton, Swart, Neo, Bates, & Glue, 2paAd BAS (e.gCooper,
Duke, Pickering, & Smiie, 2014; Gable & Harmodones, 2013 What we have shown is that
the different RST questionnaire measures of personality are not isomorphic with each other.

However, there is a possibility that future experimental studies may cause us to revise this
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corclusion. Finally, this study was conducted on questionnaires translated into Croatian, which
could diminish generalizability of tHendings for the RST questionnaires in other languages.

To conclude, our study indicates acceptable internal validity &SI questionnaires,
and convergent validity with few exceptions (the BE Fun Seeking, and SR si be
interpreted with caution This rdlects in a lower level of generalizability of results conducted

with different questionnairestimportant infornation in interpreting results of the studies

within RST. Overall, we hope that our results summarize¢Big}2 would help to control

potential biases in the future RST studies, and to increase beslgtdy of the findings.

Nevertheless, much work is needed to prove validity of the existing RST questionnaires.
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7.2. Personality and defensive behaviour: A factor anatic approach to threat scenario
choices

Abstract

Although people tend to react in sdeciways in threatening situations, resegsoints to the
importance of idividual differences in these defensive behaviours. From the perspective of
reinforcementsensitivity theory (RST), this study examined the role of personality traits in
defensive behaviours. Four RST questionnaires and Blanchards' threat scenarios were used,
with a total of 1019 participants. The threat scenarios were fraddand examined by
exploratory factor analysis (EFA), while their relationshiphwtite RST questionnaires was
explored by correlational and regression analyses. The EFA revealed an orthogonal two
dimensional structure of defensive direction: defensive direction towaradd dme defensive
direction away from threat, while defensive intensity was not separately extracted. The results
revealed that different operationalizations of the BAS, BIS and FFFS, from the various RST
guestionnaires, produced different associations Biimchards' threat scenarios. In general,

the BIS, Flight and Freezing scales predicted tendencies to move away from the threat, while
Fight and some BAS Scales predicted tendencies to move towards the threat, in dangerous
situations. Theséndings chaktnge some aspects of RST, especially their lack of association
between the BIS and defensive direction towards threat. Directions for further research are

indicated.

Keywords: Reinforcement sensitivity theory, Personality, Threat, Defensive behaviour

1. Introduction

Imagine you are walking alone in the street. Suddenly a man with a knife starts running
in your direction. How will you react? Would ydught orflee? If there are no individual
differences in defensive behaviour, all people should behae isame manner in such a-life
threatening situation. Certainly, when thé urences of situations and traits are compared, the
situation has the greater impact at the behavioural |&meidor & PerryPaldi, 2014. Still,

people differ in their levels of fear and anxiety, and, as shown below, these differences should
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be expected to relate to differences in defensive reactions. For example, in occupational life
some people have a preference for being soldieré mafiighters and during leisure activities
some have a preference towards dangerous hobbies such as free climbing and paragliding. Other
people would not dream of engaging in these occupations or activities. In the clinical domain,
people who suffer from phobic distars can perceive even walking in a neighbourhood as a
life-threatening activity. Hence it seems that, indeed, people do differ in the way they perceive
and behave in potentially threatening situations.

Currently, RST is the most prominent theory explairtime role of individual differences
in fear and anxietyrelated behaviours, and also approeslated behaviours. It is a
neuropsychological theory of personality that assumes the existence of three emotion
motivation systems: one approach system (Behssl Approach System, BAS); and two
avoidance systems (Behavioural Inhibition System, BIS; and Fight, Flight, Freezing System,
FFFS). The most distinctive features of the two avoidance systems are emotional output and
defensive direction: the BIS activatbehavioural repertoire when moving towards a threat,
eliciting the emotional state of anxiety; while the FFFS activates behaviour that moves the
individual away from the threat and elicits the emotional state of @=ar,(20®@, 2011, 2013;
Gray & McNaughton2000; McNaughton & Corr, 2004

FFFSrelated fear should occur in the context of much clearer danger, eliciting avoidance
and escape behaviours, whereas -Bli@ted anxiety should occur in argbous threat

situations, leading to risk assessment (checking out, exploration, investig&iangHard

Hynd, Minke|[Minemoto, & Blanchard, 20Q1 In the prediction of speftc defensive

behaviour, situational factors need to be taken into account. When a place of
concealment/protection is present in a clearly dangerous situation, hiding is elicited; but, in the
context of inescapable dangerous situations, two distinct defensive behaviours abigiteble

freezing or attack (defensivight). If the source of threat is in the near sp&gimporal distance,

and escape is not possible, then freezipaying deadyis an adaptive form of immobilization

in order to evade detection. However, if spdtby the threat, then the only viable behavioural
reaction is to attack the source of threat in order (a) to protect oneself and (b) escape the
situation. There are now extensive experimental animal studies supporting these statements
Blanchard et al., 200[Blanchard, Griebel, Pobbe, & Blanchard, 2011; Corr & McNaugpton,
2008; Shuhama, Dden, Loureiro, & Graeff, 2097

In marked contrast to animal studies, examinatfdruman defensive behaviour typically
relies on selreport data, which is reasonable from the points of view of ethics and convenience.
Although selfreport methodology has limitations, it still provides an invaluable source of
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information Pappens et al., 20L.3However, issues are raised concerning the compatibility of
behavioural and questionnaire data, and how each set of data reldieslitgs from
experimental animals.

The besknownself-report instrument for measurinigfensive behavioural repertoire in

humans was developed|Bjanchard et eil(.ZOOl) DN the basis of their extensive rodent studies.

Twelve scenarios, presenting different threatening situations,atelled on distance to threat

and situational factors of avoidance/escapability. Additionally, ten behaviours are provided
from which participants must choose to match the 12 threat scenarios: hide; freeze,
immobilization; run away, try to escape; threatescream or call for help; yell, scream, or call

for help; threaten to attack; attack or struggle; check out, approach, or investigate; look for
something to use as a weapon; and beg, plead for mercy, or negotiate. Studies have indicated

that threat scarios can predictHrber, Szuchman, & Prager, 2Q0dr even elicit emotional

and physiological reactiondBérnat, Calhoun, & Adams, 1999; Conklififfany, & Vrana,

200Q. Hence,findings suggest that they can be used as a roughly fair measure of defensive

behavioural repertoire.
Previous data indicate that personality explains a fsagmit portion of individual

variances in Blanchards' threat scenaeskins and Corf2006)developed a coding system

to assess defensive direction and defensive intensity~(geé&). These constructs present an

important way to understand individual difteices in defensive behaviour€ofr &
McNaughton, 2012; Gray & McNaughton, 2000; McNaugh&rCorr, 2009. Defensive
intensity presents a perceived spdaémporal distance of the threat, while defeeglirection
presents behavioural tendencies that can be divided into direction towards or direction away
from the threat. Studies have shown that anxious andpfeae individuals have shorter
defensive distance (i.e., they experience threatening stimbking more intense than others).

In relation to personality, Spielberger's trait anxiety is associated with a tendency to orientate
towards the threaPrkins & Corr, 2008 psychoticism (tougimindedness) negatively redet

to defensive intensity; while the BIS scale positively correlates with both defensive intensity
and direction Rerkins, Cooper, Abdelall, Smillie, & Corr, 2010; Perkin€&rr, 2009.

Studies showig the importance of personality in these threat scenarios pose some
methodological problems and unresolved issues. First, threat scenarios provide responses at a
nominal measurement level, which limits the possible range of available statistical precedure
to analyse defensive behaviours. Timst attempt to calculate total scores from threat scenarios
came fromPerkins and Cor(2006) They developed a coding system for defensive direction
and distace upon theoretical assumptions of RST, but it has not yet been empirically tested by
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means of exploratory factor analysis (EFA). Secondly, a recent study suggests differences in
operationalization of the BIS and FFFS scales between various RST phydbse
questionnairesKrupi iCorr, Rufevi (i . U L & D8Q*LUID p Budmi@edor publicatior). Hence,

both the threat scenarios and personality questionnaires deserve further empirical examination,
before a relation between personality and threat sceneaio bdi rmly established.

The aim of this study is to test the relevance of personality traits in threat scenarios.
Bearing in mind these methodological problems, the coding system will be examined, and
several RST questionnaires that contain sepai&eaBd FFFS scales will be compared.

Psychometric examination of the coding system requires a slight methodological
modification of the threat scenarios. In addition to the original procedure for the threat
scenariosfive-point rating scales are providéar each of the 10 defensive behaviours for the
12 threat scenarios. This médation in procedure allows the computing of total scores for the
10 defensive behaviours across the 12 threat situations, which in addition allows closer
examination by explotary factor analysis (EFA). These results may support or suggest
modifications to the operationalization of defensive intensity and defensive direction.
Furthermore, administering four RST questionnaires alongside the threat scenarios allows
detection of perational differences between competing questionnaires in relation to the
statistically derived factors of defensive behaviour.

On the basis of previous studies, we expected to replicaté paisigs: (a) the BIS and
FFFS correlate with defensive inteysireflecting greater overall threat sensitivity; (b) the
FFFS positively correlates with defensive direction (moving away from the source of threat);
and (c) the BIS negatively correlates with defensive direction (moving towards the source of
threat).
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Fig. 1. Threatscenario response choices coded for defensive intensity and defensive direction

(Perkins & Cory2006).

2. Method

2.1. Participants and procedure

A total of 1019 participants (412 males) ranging in agenf12 to 68 (M = 23.78, SD =

8.23) completed a battery of questionnaires online via Limesurvey software.

2.2. Instruments

Threat scenariofB{anchard et al., 20(

)have been studied previousMésauita et al.,

2011; Perkins & Corr, 2006; Perkins et al., 20@Auhama et al., 20D7They are designed to

measure 10 defensive behaviours in 12 threatening situations. This instrument was administered

using the original procede as if

Blanchard et al. (200

| Pefensive behaviours were rated on

a 5point Likerttype scale. Furthermore, scores for defensive direction and defensive intensity

were computed in accordance with the procedure detaildeelgins and Corr (2006)sing

these formulae: Defensive intensity = (Risk assessment + Threaten to scream + Threaten to
DWWDFN %HJIJILQJ i /RRNLQJ IRU D ZHDSRQ JUHH]LQ
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Yell/Scream); and Defesive direction = (Risk assessment + Threaten to scream + Threaten to
DWWDFN %QHJILQJ /IRRNLQJ IRU D ZHDSRQ $SWWDFN <H
(Run + Hide).

All subscales computed with the mbdd procedure achieved Cronbach's alpha greate

than .80, with defensive intensity and direction below .70,7at66 and .62, respectively (see

Table 3.

Four RST questionnaires were administered to obtain measures of the BAS, BIS and
FFFS. The most widelysed RST questnnaire, the 2dtem BIS/BAS ScalesGarver & White,
1994 contains the BIS scale and three BAS subscales: Driveséeking andReward
responsivenessater,Corr and McNaughton (2008uggested siiting the BIS scale into BIS
and FFFS scales, which is applied in this study. Ité&wen if something bad is about to happen

to me,l rarely experience fear nervousnessand 3 have few fears compared to my frierids

formed FFFS, whereas the otHere formed the BIS scale, as usedBeck]Smits, Claes|

Vandereychen, and Bijttebier (200@ne of the most recent RST questionnaires, thice8®

Jackson 5Jackson, 2009containdive scales: BAS, BIS, Fight, Flight and Freezing, the same
as the 29tem Reinforcement Sensitivity Questionnaire (RS@iederevadylitrovi j yolovi

& Nikola &vi (] 2019. Finally, a 79item version of the Reinforcement Sensitivity Theory
Personality Questionnaire (RFIQ; Corr & Cooper, 201pwas used (5 items wefdlers).

This has four scales: BAS (with fosubscales: Reward Interest, G@alve Persistence,
Reward reactivityand Impulsivity), BIS and FFFS, accompanied by a separate measure of
Defensivefight. All of the four RST questionnaires are watlidied and possess adequate
psychometric characterisf. All questionnaires are translated into, and validated in, the
Croatian languageKfupi ( et al., submitted for publicatipn

3. Results

The results of EFA, examining the factor structure of Blanchards' threat scenarios, are

presented iﬁ able 1 and descriptive statistics and correlations with personalitstipmeaires

in|Table 2 while correlation between four RST questionnaires can be found in Supplementary

materials. The KMO measurement adequacy fodeht was .79. We used principatis
factoring as a method of extraction wathlique rotation. Upon three criteria (eigenvalue greater

than one, scree plot and parallel analysis) we decided for-gatéar solution that explained
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59.61% of the variance. Correlation between the two axes was r = .02. The two factors are

labelled déensive direction away from threat and defensive direction towards threat.

Table 1

Pattern matrix of defensive behaviour scales from the threat scenarios.

Factor

Defensive direction away Defensive direction h?

from threat towards threat
Yell/scream .869 .085 .759
Threaten to scream .849 162 .740
Run .795 i.167 .666
Hide 741 .015 .549
Freezing .694 i.231 .543
Beg/plead/negotiate .644 .168 437
Attack i.028 907 .824
Threaten to attack .076 876 770
Look for a weapon .188 639 438
Risk assessment i.252 408 .235

Loadings above 0.30 are bolddthe eigenvalue of the third, unretained, factor was 0384. h

communality codfcient.

For comparability with previous studies, defensive intensity and defensive direction were
computed upon the original coding system. Defensive direction away freat #nd defensive
direction towards threat are reliable scales, achieving a CronbacHiability coeficient of
.78 and .89, respectively, while defensive intensity and defensive direction have somewhat
lower reliability coeficients, . = .66 and .62, respectively. Correlations of defensive direction
with defensive direction away fromrdat and defensive direction towards threat were r = .52
and r =i.48, respectively, while defensive intensity correlated only with defensive direction

away from threat (r = .39). Finally, defensive direction and defensive intensity correlated
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positively ¢ = .41), which is very similar to what was obtainedParkins and Corr (200&)nd
Perkins et al. (2010)

All correlation coefi cients were sigfiicant at 0 .01. These results suggest that defensiv
direction is not unidimensional, but rather a tdimensional and orthogonal construct, while
defensive intensity is not uniquely captured by the medithreat scenarios.

The correlations between personality and behavioural defensive tendenciesamégre
in a 14 x 22 correlation matrix. Two main patterns of correlation are most relevant. First, the
scales of BIS, Flight and Freezing correlate positively with defensive direction away from
threat, and negatively with defensive direction towards thides only exception is the BIS of
Jackson 5, which correlated very poorly with all defensive behaviours. Seconfilghtadicales
correlated positively with defensive direction towards threat. Correlations with defensive
direction away from threat wemdl very small and negative. Hence, individuals high on BIS,
Flight and Freezing have greater tendencies to move away from the threat in potentally life
threatening situations. The BIS of Jackson 5 is the only scale that shows a different pattern of
corrdation. It achieves a very low correlation with all defensive behaviours. In contrast,
individuals high on Fight scales have a tendency to actively defend themselves by attacking in
the same situations.

Additionally, there are two patterns of correlatiosiibeen BAS Scales and defensive
direction away from threat and defensive direction towards threat. The BAS Scales that
correlate positively with defensive direction towards threat and not with defensive direction
away from threat are: Drive, Fugeeking, B\S (Jackson 5), Reward Interest and Impulsivity
(RST-PQ), and BAS (RSQ). A ne@apposite pattern of correlation was observed Withward
responsivenes$oalDrive Persistence arfdeward reactivity These results support previous
findings of the existenaaf two BAS types of scaleKfupi U& Corr, 2014; Krupi} Grajanin,

& Corr, 2016; Smillie, Jackson, Ralgleish, 200%
Predictive validity of RST questionnaires was furtle@amined using hierarchical

regression analysis, controlling for the effects of gender anglatée(3. In thefirst block we

entered gender and age, and in the second block we entered scales for each RST questionnaire
separagly. R change was used to compare predictive validity among different RST
guestionnaires. They explained between 4.5 and 18.50% of the variance of defensive direction
away from threat, and 3#6.7% of the variance of defensive direction towards thrda. T
Jackson 5 explained the most variance, then-RQTand RSQ, while sigincantly lower

predictive validity was shown by the BIS/BAS Scales.
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Both BIS scales of the BIS/BAS Scales correlated positively with defensive direction
away from threat, as did tH&S scales of Jackson 5 and RB®Q, and only the BIS of RST
PQ correlated negatively with tensive direction towards threat. All AigFreezing scales
predicted diensive direction away from threat, while only RBTQ predicted defensive
direction towardshreat. All Fight scales predicted defensive direction towards threat. Finally,
the BAS of RSQ, Impulsivity and Drive predicted defensive direction towards threat, while the

rest of the BAS subscales were not digiaint predictors.

4. Discussion

The main aim of this study was to examine the role of personality traits in predicting

defensive behavioural repertoire in the threat scenarjB&aothard et al. (2001)sing a new

methodological approach. The second aim was tdosxgpotential bias in results due to
differences between various RST purpbsét questionnaires. Using afint scale, and
measuring 10 threat reactions for all 12 scenarios, defensive intensity and defensive directions
as déined by nominal measurentemere replaced by two orthogonal dimensions of defensive
direction towards threat and defensive direction away from threat. Thidietbg@rocedure
revealed a different set of results: originally, defensive direction represented a bipolar
continuum, whileour data indicate that the two sides of the continudheettwo orthogonal
dimensions.

In line with ourfirst hypothesis, we replicated tfi@dings using the original coding
system of defensive intensity and defensive direction. $palty, the BIS ad FFFS of all four
RST questionnaires correlated positively with defensive intensity and defensive direction,
which is line with the previoudindings Perkins & Corr, 2006; Perkins et ak010.
Furthermore, there are theoretically congruefindings in the correlations between
fightflight/freezing behavioural reactions and their personaiiiy namesakes, indicating

good predictive validity.
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Table 2
Correlation matrix for the four RST questi@ires and defensive intensity, defensive direction, defensive tendency away from and towards the
threat and the ten distinct defensive behaviours of the threat scenarios, and descriptive data for the threat scenarios.

1 2 3 4 5 6 7 8 9 10 11 12 13 14

BIS/BAS Scales

Drive .02 i.05 1i.05 i.06 .01 .04 .03 .01 i.00 10 .08 09 .17 147

Funseeking .02 i.01 1i.05 i.06 .02 i.01 .01 i.02 i.02 .07 .08 .07 .09 10

Reward

responsiveness .09 157 .04 .08 .19° .10 .14° .03 137 i.07 .10 .04 .08 i.04

BIS-anxiety A7 260 247 33 28" 200 .27 13 327 147 157 i16° .01 i.15"

BIS-fear 207 277 197 310 227 167 27 147 257 iar i.13 i.22" {03 i.18"
Jackson 5

BAS i.03 i.02 1i.05 i.07 .02 .00 .02 .00 i.01 .04 .04 15" .07 AT

BIS .06 .09 .07 A1 167 .10 13 .07 147 .01 i.04 .05 .10 .07

Fight .04 24" 11" i.18" i.14" i.05 i.05 i.09 i.14" .36" 38" 16" .37 A4V

Flight 377 367 .397 43" 40" 38" A4 .307 53" .05 i.08 i27" .07 i.11

Freezing 28" 357 407 52" 36" 327 36" 31" 507 .07 i.12 i.28" .03 i.16"
RST-PQ

Reward interest i.07 i.08 i.08 .09 i.04 i.01 i.02 1i.02 i.06 .07 .06 16" .02 AT
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GoalDrive

persistence i.00 .05 .02 .02 .09 .07 .07 .02 .06 i.04 i.05 .05 .02 .02
Reward reactivity .09 10 .09 A3 18" 147 18" .09 18" .05 .01 .03 1T .07
Impulsivity .07 i.02 i.01 .03 .02 10 .08 .00 .05 .20 15 .08 .16 18"
BIS 217 327 .28 38" 297 247 26" 18" .36 i.06 .10 20" .04 i.12
FFFS 33" 43" .38 52 42" 37 42" 27" 53" {10 i.15° i.31" .01 i.19”
Defensivefight .01 i.20" i.12" .14 i12 .07 i.08 .11 147 29" 297 19° .27 357
RSQ
BAS .04 14" .09 i.14" .08 i.01 i.04 i.05 i.08 197 A7 19" .10 22"
BIS 217 277 297 397 260 247 27 23" 377 i.06 .10 23" .01 i.15"
Fight .09 i.19" i.07 .10 i.09 .02 .01 i.06 i.07 .307 .307 12 .28 33"
Flight 197 397 357 38" 44 297 3 26" 457 (167 i207 i.23° .02 i.20"
Freezing 26" 300 .357 53" 317 297 37 .28 46" .09 i.14° 25 {.05 i.20"
Cronbach's. .66 .62 .85 93 .86 .90 .89 .92 .78 .88 .88 .86 .89 .89
M 20.67 16.16 22.78 26.99 36.54 27.69 30.08 22.04 166.10 28.24 29.14 37.40 34.57 129.18
SD 326 231 7.86 1097 9.78 10.01 10.31 9.10 46.85 953 9.25 998 10.03 30.14
Skewness A2 .00 .71 40 i.50 A3 i.06 .83 .02 .23 34 i.08 i.12 21
Kurtosis 1.29 A2 .29 i.71 i.14 i.79 i.77 .00 i.43 .34 i.20 i.32 i.60 i.27

Note: 1 2 Defensive intensity; 2 Defensive direction; & Hide; 4 2 Freezing; 52 Run; 6 2 Threaten to scream; 7 Yell/scream; 82
Beg/plead/negotiate; 9 Total, defensive direction away from threat; 20Threaten to attack; 12 Attack; 12 2 Risk assessment; 13 Look

for a weapon; 1# Total, defensive direction towards threat.
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However, the BIS of all four questionnas did not correlate with either risk assessment
or defensive direction towards threat; this does not meet the predictions of RST, and it also
corfirms previoudindings Perkins & Corr, 2006; Perkins et al., 201The BIS and-light
and Freezing scales represent defensive behaviour that moves away from the threat, while the
Fight scales represent defensive behaviour that moves the individual towards the threat.
According to the theory, the BIS should show an opposite paftkenone crumb of comfort
was the higher correlation of RSAQ fear with defensive direction away from threat, as
compared with RSPQ arxiety. Overall, the results pvale partial support for the theoretical
assumptions. The Flight/Freezing scales pratitensive direction away from threat, while the
Fight scales predict defensive direction towards threat.

The most problematiinding is the positive correlation between the BIS and defensive
direction away from threat, instead of with defensive diredt@rards threat (particularly with
risk assessment), as was predicted. Tihiding is not in line with the pharmacologic study of
Perkins et al. (2013)where the anxiolytic drug lorazepam had decreasedass&ssment
behaviourin anxious individuals. This discrepancy may be caused by the difference between
selfreport and behavioural experiments. However, in the same §tadyns et al(2013)also
discuss joint effect®f lorazepam on panic and anxiety symptoms. They explain that it is
possible that anxiolytic drugs affect threat perception, which can trigger both anxiety and
phobia. This may be relevant for evaluation of the items in the RST questionnaires in this study
Items in the BIS scales in all four RST questionnaires refer to end states of anxiety that are very
similar to end states of fear. It may be more appropriate if the BIS scales focus on situations
that trigger anxiety and related defensive behavioursoiotg to RST, anxiety rises when
approaching a threat, and in the end it will result in a similar emotional state of fear (high
arousal). On the other hand, fear should rise moment after the presence of the threat and should
result in moving away from thtehreat. According to this view, highly anxious individuals
should have a lower threshold of experiencing anxiety when entering threat situations, while
more fearful individuals should express more intense behavioural reaction when the threat is
already pesent. Similarly, this argument also applies for Blanchards' threat scenarios. All items
describefinal behavioural manifestations, without describing the processes that precede the
final behavioural output. In light of this, the BIS and FFFS, both pregidefensive direction
away from threat, can be interpreted as being consistent with RST if we assume that they
concern end states. Therefore, before coming tofia@y conclusions concerning defensive
direction of anxiety, it may be more suitable to hebavioural tasks or more carefully planned
experimental studies that could operationalize processes underlying the BIS.
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Table 3. Hierarchical regression analysis for RST questionnaires in prediction of Defensive direction away threat anceRigfetion

toward threat controlled for effects of gender and age

Defensive direction away threat Defensive direction toward threat
BIS/BAS Scales
Predictors and step R? a3 ) R? a3 )
1 Gender -.498" .265 .265 173.488 .295" .087 .087 45.899"
Age -.096" .000
2 Gender -.433" .310 .045 12.602 .268" 124 .037 8.073"
Age -.092" .000
Drive -.001 143"
Fun Seeking -.030 .066
Reward responsiveness -.003 -.069
BIS-Anxiety .150" -.024
BIS-Fear 1157 -.078
Jackson5
Predictors and step R? a5 a) R? a5 a)
1 Gender -.498" .265 .265 173.488 .295" .087 .087 45.899"
Age -.096" 64.166" .000
2 Gender -.341" .450 .185 207" .254 167 42.903
Age -.067" -.017
BAS .000 .017
BIS .080" -.052
Fight -1177 415"

Flight 273 -.014
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Freezing
RSTPQ
Predictors and step
1 Gender
Age
2 Gender
Age

Reward Interest
Goal Drive Persistence
Reward reactivity
Impulsivity
BIS
FFFS
Defensive fight
RSQ
Predictors and step
1 Gender
Age
2 Gender
Age
BAS
BIS
Fight
Flight

Freezing

197"

-.498"
-.096"
-.336"
-.061
-.020
-.007
077
-.004
.072
.346"
-.144"

-.498"
-.096"
-374°
-.073"
-.035
.027
.021
.210°
229"

R? 0s a)
265 265 173.488
424 158 37.498"
R? 0s a)
265 265 173.488
409 143 46.435

-.069

295"
.000
237"
-.013
-.030
-.053
.047
.092"
-.08T
-.089
297"

295"
.000
.248"
.003
.100"
.003
271
-.034
-.078

RZ
.087

216

R2
.087

.206

.087

129

.087

119

45.899

22.404

45.899

28.678
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To conclude, three of the four RST questionnaires (BIS/BAS Scales, RSQ afkRST
highly converge in the BIS scales. The exception is the BIS of Jackson 5, akitihehmost
distinct correlations with the threat scenarios (for more detailsCsge 2016; Krupij et al.,
submitted for publication Furthermore, the BIS/BAS Scales show the lowest predictive
validity for defensive behaviours. Although the BIS of the BIS/BAS Scales correlates highly
with the BIS of RSQ and of RSFQ, s@arating the 4tem scale into two very small subscales
(BIS-anxiety and BlSfear) can result in reduced variance and a lower reliabilityficoeft.

These two can sigicantly attenuate correlation with external variables. Thus, it should be
more suitake to use RSQ and RSHQ in the study of defensive behaviour. Finally, Blanchards'
threat scenarios differentiate two defensive behaviours that are distinguished by direction, and

this is not appropriate as an instrument of defensive intensity.
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7.3. Individual differences in enotion elicitation in university examinations: A quast
experimental study

Abstract

In a quasiexperimental study, we examined the role of individual differences in the elicitation

of emotional states in university examinations. Specifically, we assessatbnal states (a)
before the first examination (baseline), (b) after receiving positive or negative feedback, and
(c) then, again, before a series of subsequent examinations. We also measured effort in
examination preparation and interest for studyiDgta were collected during a university
course that consisted of seven examinations in one semester; and 94 female students completed
the BIS/BAS scales and SPSRQ (to measure sensitivity to punishment, SP, and reward, SR).
Results revealed that higher BAISt not SR, individuals experienced higher positive affect
(PA) following positive feedback and they also showed higher levels of interest in studying.
More generally, higher BIS and SP individuals experienced higher level of negative affect (NA)
and theyinvested more effort in examination preparation; and both higher levels of SP and SR
correlated positively with NA after receiving negative feedback. In addition, following negative
feedback, higher BAS individuals experienced lower levels of PA, an@&h®R individuals
invested less effort in examination preparation. Results are discussed in terms of the
reinforcement sensitivity theory (RST) of personality and directions for future research.

Keywords: Test anxiety, Reinforcement sensitivity theorgtivilual differences,

Examination performance, Personality, Reward Punishment

1. Introduction

Academic tasks are prone to evoke a variety of emotions in students, and these emotional

experiences impact academic performance. In this context, test arxietye of the most

common emotional experiencgPekrun, Goetz, Titz, & Perry, 20P2and it correlates

negatively with: (a) cumulative gradesint averagg@iener, Schwarz, & Nickerson, 201
(b) academic performanq@ékrun, Elliot, & Maier,2000 DQG F VW X|G¢hrew\&v T KHDC

Lehman, 201p Test anxiety and emotional reactivity to test feedback are infldémcdoth
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situational and trait factor@(:twainlWoods, & Symes, 2030In addition to the main effect of

examinatiorrelated situational anxiety, individual differences in reactions involve acheawem

goals |Putwain & Daniels, 2010; Putwain|&ymes, 2012; Putwain et al., 2Q,LAeuroticism

Chamorr@aPremuzic, Ahmetoglu, & Furnham, 2Q0Q8perfectionism |Etoeber|Feast, &

Hayward, 2009 locus of control|Davis & Davis, 197p, and even a birth ordgBérason
1969.

Test anxiety i® multidimensional construct consisting of cognitive and emotional factors
Cassidy & Johnson, 20p2vith worry being the most important cognitive featyf&W HGD O H Q

& Hagtvet 201]*. Recent studies call attention to the role played by metacognitive aspects,

such as beliefs about cognitive competence, uncontrollability and danger, and cogntive self
consciousness or automatic thoughts, such as fear of failure and fesaggainting parents

Zivcic-Becirevic, Juretic, & Miljevic, 2000 Besides metacognitive factors in test anxiety, the

most studied and important personality factors are neurotifdmnjorrePremuzic € al.,

2008|Dobson, 2000; Halamandaris & Power, 1p8Ad trait anxietyBeidel & Turner, 1988
Elliot & McGregor, 199?. Moreover, it seems that personality traits plag most important

role in test anxiety. Specifically, neuroticism is a better predictor of test anxiety than core self

evaluation|ChamorrePremuzic et al., 20Q8such as sekfficiency, selfesteem and locus of

control [Judge &Bono, 2002. This is not surprising given that general anxiety is one of facets

of neuroticism in the fivéactor model{Costa &§McCrae, 199p Thus, as test anxiety shares

many conceptual characteristics with traits reflecting anxiety or negative emotionality,
correlations between them may be a result of conceptual similarities rather than an effect of
some explanatory mechanism.

There are aumber of unresolved issues in the test anxiety literature. First, there has been
little research on other emotional states experienced during situations that evoke test anxiety,
specifically broader positive and negative affectivity. Secondly, littlebie has been paid to
the role of individual differences that could explain variation in these states. Thirdly, we do not
know how past test feedback influences emotion elicitation in subsequent examirdtisns
is likely to be important in terms of etional and motivational knoein effects. To address
these issues, we explore: (a) the role of trait individual differences in emotional states prior to
an examination (test anxiety); (b) after the examination feedback is provided; and (c) once again
just before the student sits subsequent examinations.

One lens through which to view individual difference in such emotional states is afforded

by the reinforcement sensitivity theory (RST) of person{ﬁl&r(, 2013. RST was origially

based on the studies of reactions to punishment and reward in typical animal learning
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paradigms. In its current forgCorr cNaughton : it postulates three genera
di In i f 6rr & McNaughton2008, 2012 I h I

domain systems @kaining reactions to reward, punishment, and their conflict. The Behavioral
Approach System (BAS) mediates reactions to all appetitive stimuli (which include relief from
nonpunishment). The Fight/Flight/ Freezing System (FFFS) mediates reactions &rsilev
stimuli (which include frustrative nereward). The Behavioral Inhibition System (BIS) is
hypothesized to be active in conflict situations that entail specific opposing approach (BAS)
and avoidance (FFFS) goals, as well as-goaflict more gener§l. Individuals higher on the

BAS are proposed to be higher on extraversion and impulsivity; whereas individuals higher on
the BIS are proposed to be higher on neuroticism and anxiety; and finally, the FFFS is a

defensive mechanism that underlies fear jpawic and, like the BIS, is related to neuroticism

Corr, DeYoung, & McNaughton, 20L3n general terms, variation in BAS reflects sensitivity

to reward, while the variations in BIS and FFFS together reflect sensitivity tshpaent Corr,

200§ this provides a summary of RST). In this study, we do not differentiate the FFFS and

BIS, but treat both as reflections of different aspects of punishment sensitivity.

The first aim of this study is to expkthe role of sensitivity to reward and sensitivity to
punishment in examination test settings in terms of the elicitation of positive and negative
emotional states; and the second aim is to examine the emotions evoked by knowledge of
previous examinatioperformance (feedback). From an RST perspective, individuals higher on
BIS and FFFS should be more reactive to cues of punishment and conflict. Two general
hypotheses are tested. First, as the BIS (including the FFFS) mediates emotion and behavior in
punishing situations, we expect a positive correlation with degree of negative affectivity
generated following negative examination feedback. Secondly, sensitivity to reward (SR) or
BAS should mediate reactions to both to reward andpumshment stimuli andhus, we
expect that individuals higher on BAS and SR should feel more positive affect following
favourable examination feedback.

When measuring emotional states in an academic context, there is the opportunity to

conduct studies with real life observatiomhaiWallbott and Scherer (198?)escribe as an

ideal setting to study emotional experience. However, studies conducted in such settings entail
methodological and ethical concerns. The strength of experimental studies isteéreial
validity, while for selfreport studies (such as diary method sampling or correlation studies) the
strength is external, or ecological, validity. In real life observation, internal validity can be
diminished due to many uncontrollable factord tharease measurement error. On the other

hand, mood induction in experimental studies is typically done by creating an artificial situation

through presentation of stimuli, such as movie c|ipsh@efer, Nils, Sanchez, & Phipt,
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201Q, pictures|ang, Bradley, & Cuthbert, 20?),&)r music|{Coutinho & Cangelosi, 20} 1hat

provide a greater degree of experimental control, which gains muaimis o¢internal validity
but loses in terms of external validity: this represents an important shortcoming in comparison
to those studies conducted with diary experience sampling method.

The question is how findings from more artificial mood induction @doces can be
generalized to test anxiety in more realistic academic settings. For this reason, we conducted a
real life, quasiexperimental, study, since this methodology provides the greatest degree of
ecological validity. In addition, there are ethicaincerns with studies when the lecturer is

performing a study on his or her students. In order to prevent this ethical concern, it is important

WR HQVXUH DQRQ\PLW\ RI WKH SDUWLFLSDQWVY GDWD 7KL

of data colleatd because it goes a long way to avoiding socially desirable respo@uing.
guasiexperimental study was designed with these theoretical and methodological

considerations in mind.
2. Method
2.1. Participants

A total of 94 female university studentanging in age from 19 to 24 years (M = 21.86
and SD = 1.43), participated in the study during an obligatory courses in their first and second
academic years at the Department of psychology, University of J.J. Strossmayer, Croatia. All
students participated exchange to course credit.
2.2. Materials

Two questionnaires measuring personality traits, one assessing emotions, and one an
evaluation list, designed specifically for this study, were administered. They were administered

in the Croatian language.

2.2.1. BIS/BAS Scales

BIS/BAS ScalegCarver & White, 199r1consist of 13 items to assess reactivity of the

BAS, which can be measured either on a unidimensional scale or divided into three subscales:
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BAS Drive (4 items; examph LWHP pup:KHQ , ZDQW VRPRWWLWR JHW XDV
%%$6 )XQ VHHNLQJ LWHPV H[DPSOH LWHP pp, FUDYH H[FLW
Reward responsiveness LWHPYVY H[DPSOH LWHP pp,W ZRXOG H[FLWH |
items WR DVVHVV UHDFWLYLW\ RI WKH %,6 H[DPSOH LWHP
measured on a unidimensional scale. ltems are answeregant4.ikert scé ranging from
1 (Strongly disgree) to 4 (Strongly agree).

In this study, Cronbach alpha reliatyilcoefficients for BAS Total, Drive, FuBeeking,

Reward responsiveneand BIS were .81, .80, .72, .68, and .80, respectively.

2.2.2. Sensitivity to Punishment and Sensitivity to Reward Questionnaire
(SPSRQ)

SPSRQ|Torrubia, Avila OROWy & D ) tthBiats of 48 items, 24 items
PHDVXULQJ 6HQVLWLYLW\ WR 5HZDUG 65 H[DPSOH LWHP |
PRQH\ PRWLYDWH \RX VWURQJO\ WR GR VRPH WKLQJV"TY
Punishment (SP; examgl LWHP pp$UH \RX RIWHQ DIUDLG RI QHZ RU X
items are answered on dichotomous scale of Yes/ No format. In this study, Cronbach alphas for

SP and SR were .85 and .77, respectively.
Both, the BIS/BAS scales and SPSRQ are transkateldvalidated in Croatiah. U X S|L U

&RUU 5XpHYLU .ULaDQLU *UDpDQLQ

2.2.3. Positive Affect and Negative Affect Schedule (PANAS)

PANAS [Watson, Clark, & Tellegen, 1988onsists of 20 items: 10 measuring Positive
Affect (PA) and 10 measuring Negagi Affect (NA). All items are answered on 5 point Likert

scale. In this study, Cronbach alphas for PA and NA ranged from .78 to .84, and .80 to .87,
respectively. The questionnaire was translated and validated in the Croatian language
.QH]RYLU .ULé’?DQLU
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2.2.4. Evaluation list (EL)

EL consists of 14 questions of different contexts, and served generally as a method to
mask the hypothesis of the study. From the list, we used three items referring to: (a) the level
of effortinvested in examination preparation; (b) level of interest for the test; and (c) level of

satisfaction with received grade. Since they were not related to the topic of this study, other

items were not used in data analysis (the list can be foyippandix A).

2.3. Design and procedure

In order to measure emotional states in a real life situation, a-exeiimental study
was conducted during an obligatory university course. The course included seven tests during
one semest. No intervention or manipulations were employed. Participants completed the
PANAS: just before they started their first examination (baseline); after they received their test
results; and then before each of the subsequent examinations.

Conditions for psitive and negative test feedback were operationalized by: (a) the
relationship between received and expected grade; and (b) the level of satisfaction with the
received grade obtained as assessed by theepelft evaluation list. If the received gradasv
lower than expected, then this condition was classified as negative test feedback. If the received
grade was higher than expected, then this condition was categorized as a positive test feedback.
In the case where there was no difference between relcanteexpected grade, an additional
criterion was used (e.g., if a student was expecting to receive 4 and she received a 4, then the
variable of satisfaction with the received grade was used to determine measurement condition).
On the 5point scale of thgariable, we interpreted answers 1 or 2 as dissatisfaction with a grade

indicating negative test outcome, while answers 4 and 5 were interpreted as satisfaction with a

grade, indicating positive test outcome (8@pendix B.

Emotional states for all conditions were calculated as arithmetic means for PA and NA.
In this way, there are six dependent variables: PA and NA taken just before the first examination
(baseline); PA and NA just after students received their examinatiobaeedand, then, PA
and NA on each of the subsequent testing sessions. For subsequent examinations, mean PA and

NA were subtracted from baseline PA/NA to derive a change score.

Procedures to avoid the problem of demand characteristics were em{dsiade( al.,

2013. First, students participated under an anonymous password in order to ensure they more
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freely reported their emotional states. Secondly, along with PANAS before and after
examinations, the evaluation list with sealdillers was administered in order to mask the aims
of the study.

The ethical board of Department of psychology in Osijek gave the ethical approval for

this study.

3. Results

Table 1lpresents the descriptive statistics foe two emotional states before the first

examination (baseline) and then after receiving feedback. These data were subjected to
repeateemeasures ANOVA on total of 80 participants who had complete data. First, we tested
requirements for repeated ANOVAWYD XFKO\fV WHVW RI VSKHULFLW\ ZKLI
(p > 0.05) for both PA and NA. Both independent variables and their interaction were
statistically significant at the p < 0.001, level: F(2,158) = 27.85 wfth @61 for Condition;

F(1,77) = 15.53%nd ¢ = .164 for Affect; and finally F(2,158) = 206.98 and=g.724 for the

Condition Affect interaction. gLQGLFDWHYV VWURQJ HIIHFWV RI FRQGLWI
states. In the positive test feedback group, PA was much higher than NA; aratttis was

reversed in the negative test feedback group; and both feeddatdd emotional states

differed from baseline.

3.1. Emotional states

Correlations revealed that students higher on BIS, SP and SR experienced a higher level
of NA. Students higer on Drive experienced a higher level of PA in positive test feedback,
while in the same group students higherRmward responsivenesgperienced a lower level
of NA. Finally, students higher on SP and SR experienced higher level of NA following

negatve test feedback (sdable 3.
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3.2. Motivational variables

Students higher on BIS and SP reported higher levels of effort invested in examination
preparation; and students higher on SR showed lower, while those higbeivenshowed
higher levels of interest for the topic of the course.

Correlations revealed relations between RST scales and changes in level of PA and NA

following positive and negative test feedbafkalfle 3. After negative tst outcome,

individuals higher on BAS Total (but especiaReward responsivengsexperienced lower
levels of PA. There were no statistically significant correlations between personality scales and
changes of emotional states after positive test feedback.

Finally, on a motivational level, there were no individual differences in effort after
negative test feedback, while after positive test feedback there was decreased level of effort in

examination preparation for individuals higher on SR.

Table 1

Descrigive statistics for PANAS in all three experimental conditions.

r n M SD Min Max
Baseline PA 11 94 2536 6.28 13.00 48.43
NA 25.89 6.35 12.14 4150
Positive test feedback PA .18 91 3295 7.09 18.00 48.67
NA 16.14 5.27 10.00 28.00
Neaative test feedback PA .09 84 1946 545 10.00 34.00
NA 26.29 7.42 10.75 43.00

Note. p < .05,p’< .01, twetailed. n = number of participants.

4. Discussion

As expected, punishment sensitivity, as measured by BIS and SP, correlated positively
with NA just before the first test, at baseline. Additionally, we examined the role oidudiv
differences in motivational aspects defined as effort invested in examination preparation and
level of interest to study. Individuals higher on BIS and SP invested more effort. This was

expected on the basis of the RST operationalization of BIS lwehhvepertoire when an
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individual is approaching aversive situation with cautif®or¢, 2008. An alternative

explanation of these results can be related to fear of failure construct. Further studies are needed
to tease apathese two different possibilities.

Consistent with expectation, individuals higher on the BAS experienced higher PA after
positive test feedback. The same result was expected for SR, but not observed. Furthermore,
SR, but not BAS, correlated positively tiNA just before the test and then again after negative
test feedback. Similar findings can be found in previous stuP‘ié(sl H\ )HUQIQGH]
Mourgues, 2011; Smill|{& Jackson, ZOOF where BAS but noSR correlated with PA, and SR
but not BAS correlated with NA.

Table 2. Correlations between PA and NA in all three situations with SPSRQ and BIS/BAS

scales
Positive test Negative test
Baseline Motivation
feedback feedback

PA NA PA NA PA NA GLE GLI
BAS Total .01 .06 21 =21 -.03 .08 .00 A5
BAS Drive .07 -.07 20 -.18 .02 -.10 .05 27
BAS Fun seeking -.07 A1 .10 -.08 .03 15 -11 -.08
BAS Reward responsiveness .03 A0 16 -24 -17 16 .09 16
BIS -.02 23 .05 .07 -.06 A1 29" -.09
SR 12 33" .18 14 .02 45" .03 -.20
SP -.13 35" -.04 22 -11 2T 26" -.15

GLE +general level of effort; GLEgeneral level of interest;p < .05.;” p < .01.

These differences can be explained by different views of the underlying pesstraitlit
of the BAS|Torrubia et al. (20019uggest impulsivity, whi|®epue and Collins (199?)0pose
extraversion, as underlying personality trait. Based on our resultSatiker and White (1994

N

BAS scale seems conceptually more similar to extraversion, since extraversion correlates

positively only with PA|Larsen & Ketelaar, 1991Additional analyses related to motivational

variables of efrt also confirmed differences between these SR and BAS scales.
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It was expected that, over the series of examinations, negative test feedback would

increase the level of NA, especially for individuals higher on BIS or SP, but that was not

observedTable 3shows only a near significant positive correlation with PA. One explanation

can be that high BIS individuals after negative test feedback invest more effort in examination
preparation, and in that way they feel more securerepgred for the next examination.
Additional analysis supported this interpretation: there was a significant correlation between
effort invested in examination preparation after negative test feedback.

Table 3. Correlation matrix for personality scaleslashanges (compared to baseline) of PA

and NA after positive and negative test feedback

Negative test outcome  Positive test outcome

PA NA Effort PA NA Effort

BAS Total -.25 10 -.04 14 -.05 -.02
BAS Drive -.13 .09 -.04 .16 .05 -.07
BAS Fun seeking -.16 .08 .02 A5 -19 -.01
BAS Reward responsiveness -.30" .06 -.09 -.03 .06 .07
BIS 19 -.05 .07 -.08 .07 A1
SP 13 -.09 -.04 -.01 .06 .05
SR -17 -.03 .01 .09 -.12 -.26

"p<.05.;" p<.01.

A somewhat unexpected finding was that individdaggher onReward responsiveness
experienced lower levels of PA after negative test feedback. Finally, additional motivational
variables indicated another conceptual difference between BAS and SR scales. With regard to
SR, there was a negative correlatiomhveffort change after receiving positive test feedback

while BAS individuals did not show this tendency.
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4.1. Limitation of the study

In real life studies, effects sizes are usually smaller than in true experiments, which is a
result of uncontrolledactors influencing the dependent variables. Hence, in future studies with
more controlled conditions and with more participants, even stronger effects can be expected.
Furthermore, as single items can reduadability and, therefore, correlations wiéxternal
variables, in future studies it would be appropriate to use an approximate measure of effort such
as time spent in examination preparation (e.g. in hours) instead of estimation of invested effort
on 5point Likerttype response scale.

We did not dfiferentiate the FFFS and BIS as currently there are no agreed scales for these
constructs within RST. An important focus of future research should be to compare the roles

played by these two major defensive systems in emotion elicitation in educatitingssi

Appropriate scales are starting to emerge that should facilitate this research opjamtiv& |(

Cooper, 201/ but their value awaits empirical scrutiny. Thus, having in mind methodological

weakness of this real lifewsdy, future studies in more controllable conditions are required to
confirm or replicate findings of this study.

,Q FRQFOXVLRQ RXU VWXG\ SURYLGHV LQVLJKNMe LQWR V
academic settings, and the roles played by systdrsensitivity to reward and punishment.
They show significant effects of examination feedback on emotional elicitation and reveal that
personality differences predict these states. On the basis of our findings, the interaction of
sensitivity to reinforcemnt and personality deserves much more attention than it has hitherto

received in the higher educational literature.
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Appendix A. Evaluation list administered immediately after finishing the test

1  Was this test hard or complicated for you 1
2  How much effort in preparation have you been invested in 1 2

preparation for this test

Are you satisfied with how your test has turned out 1 2
Do you see this test as challenging 1
5 Do you think you can further improw®ur knowledge of 1 2
methodology and statistics
6 Did you find topic of test interesting 1 2 3 4
7 Do you think you are ready to make your own study by yourse 1 2 3 4
8 Do you like the way of work in this course 1 2 3 4
9 Do you think hat you gave your best in this test 1 2 3 4
*1 +Not at all; 2 +A little bit; 3 +Moderate; 4+Quite yes; 5tDefinitively yes.

10 Which mark (or grade) you are expecting to get for this report:

g o o1 O

Appendix B. Evaluation list administerethinediately after receiving evaluated report

1 | What mark did you received:

2 | Are you satisfied with the received mark 112|345
3] $UH \RX VDWLVILHG ZLWK WKH TXDOLW1|2|3|4|5
4 | Are you satisfied with your repairt global 112,345
5| Do you believe that you could do better in next report 1(23[|4|5

*1 +Not at all; 2 A little bit; 3 +tModerate; 4+Quite yes; 5tDefinitively yes.
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7.4. High BAS and low BIS in overconfidence, and their imgct on motivation and self
efficacy after positive and negative performance

Self-confidence, motivation, and performance outcome are vital fordjesdted behaviour.
However, people do not react to a positive and negative performance in the saméiway. T
study examines (a) the relationship between -gaifidence and approach/avoidance
motivation, and (b) how approachand avoidanceriented individuals respond to a
performance outcome. The study was conducted on 93 participants. The first pagtofiyhe
examined the relationship between smihfidence and approach/avoidance motivation within
RST, while the second part examined changes in motivation aneeffs@incy in
overconfident, avoidaneeand approacioriented individuals, following the pitve and
negative performance. Approach and avoidance tendencies were assessed by Reinforcement
Sensitivity Questionnaire (RSQ) and Sensitivity to Punishment Sensitivity to Reward
Questionnaire (SPSRQ). Correlational analysis showed that the Behavipprabsh System
(BAS) and Sensitivity to Reward (SR) correlated positively, while Behavioural Inhibition
System (BIS) and Sensitivity to Punishment (SP) correlated negatively with confidence. In
addition, moderated regression analysis showed that (a) iISB and SR individuals were
strongly demotivated following the negative performance, (b) while overconfident and high
BAS individuals maintained their initial motivation. On the other hand, motivation in high SR,
but not in the high BAS and overconfidemdividuals, increased after the positive performance.
None of the scales predicted the change ofefélfacy either after the positive or negative
performance. High BAS and low BIS in overconfident individuals may explain why they strive
more toward hie final goal despite drawbacks. The theoretical and practical implications of

findings are discussed in the paper.

Keywords: Reinforcement Sensitivity Theory, motivation, sefficiency, performance,

experiment

132



1. Introduction

Important goals arefen complex ones. To accomplish them, one can face with
potential drawbacks and obstacles. The way how one cope with these drawbacks, may have a
crucial importance for the outcome. This paper examines the role of approach and avoidance
motivation in overonfidence, and their impact on sefficacy and motivation after a positive

and negative performance.

1.1.Overconfidence

Overconfidence manifests in three ways. First, overestimation is the case of
overconfidence when one predicts greater succeserformance in a task than one truly
achieves. Overplacement is the second case of overconfidence, when one mistakenly believes
that he or she will perform better than the others will. Finally, overprecision manifests in giving
overly precise prognoses dfe future events (Moore & Healy, 2008; Williams & Gilovich,
2008).

Overconfidence and its impact on the economy have been extensively studied in the
context of managerial decisionaking processes. For example, Patel and Cooper (2014) have
found that ovasonfident CEOs are more driven by potential gains and less by avoiding potential
losses, which may enhance the recovery of firms in thequss$ period (Kilduf & Galinsky,

2013), but might be fatal during the crisé®gter, Reidy, Misra, & Goff2011). Further,
overconfident individuals tend to have higher aspiration for a high social status (Anderson,
Brion, Moore, & Kennedy, 2012). They are more fiskne and entrepreneursfopented (e.g.
Malmendier & Tate, 2005; Sadi, Asl, Rostami, Gholipour, &f§four, 2011), attracted by
external motives (Sheldon, Gunz, Nichols, & Ferguson, 2010). At the same time they work less
(Stone, 1994), and make more mistakes, which often result in poorer performance (Dunlosky
& Rawson, 2012; Miller & Geraci, 2011). Ohe top of that, their overconfidence is highly
persistent (e.gGrossman & Owens2012). For exampleChen, Crossland, and Ly@015)
showed that overconfident CEOs are not willing to correct projections of corporate earnings
after previously poor forecasy. Such individuals show the tendency to keep the same level
of optimism (and act accordingly) notwithstanding previous poor performance.

The key question is how (and why) overconfident individuals persevere in achieving
the final goal, despite the highrate of experiencing a negative performance? This is an

important issue, especially since it seems that this makes them more successful in a long run
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(Anderson et al., 2012), and that such individuals are usually those whose decisions have a
strong impat on society (e.g. corporate CEOs, policy makers, etc.). Moreover, it seems that
overconfidence of people in power is inevitable, since the position of power itself makes people
overconfident (see for details Guinote, 2017).

Overconfident individuals peetve themselves as more open and extraverted (Buratti
& Allwood, 2012; Sadi et al., 2011), proactive (Pallier et al., 2002), and, what was the most
frequently studied, they appear to be narcissistic (Campbell, Goodie, & Foster, 2004). Just as
overconfidenindividuals, narcissistic individuals are highly motivated by positive reinforces,
and weakly motivated by negative reinforceésgter & Trimm2008). In addition, many studies
have shown that narcissism correlates positively with approach, and negattiiedyoidance
motivation Eoster & Brennar2012). Thus, the case of narcissism implies that overconfidence
might be explained within the approach/avoidance motivation, which has not yet been

empirically examined, and therefore presents the aim ofttindy.s

1.2.Reinforcement sensitivity theory

One of the most prominent approach/avoidance theories, Reinforcement Sensitivity
Theory (RST), postulates three bréi@havioural circuits that represent general emetion
motivational systems. Behavioural apach system (BAS) mediates all appetitive motives, and
in evolutionary terms, it represents the resource acquisition mechaniemkightFlight-

Freeze System (FFFS) serves as a defensive mechanism important for survival, being triggered
by life-threateningituations At the end, Behavioural Inhibition System (BIS) acts as a conflict
resolution mechanism in ambiguous situations when both the BAS and the FFFS are active. It
elevates the level of anxiety, which urges an individual to choose between appydadmial
escaping from the conflicting stimulus (Corr, 2008; Gray & McNaughton, 2003).

The aim of this study is to examine whether the BAS and the BIS may explain
overconfidence. Although the FFFS along with the BIS represents the avoidance mechanism,
its functions are more important in the lifiereatening situations, while the BIS is more
important in dealing with daily stressors. Thus, the FFFS is not discussed in this study. The first
hypothesis is that confidence should positively correlate with & Bnd negatively with the
BIS. This is expected since narcissism correlates positively to overconfidence (e.g. Campbell
et al., 2004) and approach, whereas it correlates negatively to avoidance mothadien &
Brennan,2012). The second hypothesssthat the confidence and the BAS should positively
predict the number of mistakes, while the BIS negatively predicts the number of mistakes, what
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is found in overconfident (e.g. Dunlowsky & Rawson, 2012), narcissistic (e.g. Campbell et al.,
2004), and hig BAS and low BIS individuals (Kim & Lee, 2011). Third, overconfident and

high BAS individuals should maintain motivation and sdffcacy after a negative feedback,

what is found in overconfident individuals (e@rossman & Oweng012). In addition, Kin

and Lee (2011) in their gambling study have found that (a) low BAS and high BIS individuals

make less riskgecisions after a losing conditiomhereas in the same condition (b) high BAS
individuals bet larger amounts. On the contrary, high BIS indivsdeaperience higher
QHIJDWLYH DIIHFW IROORZLQJ WKH QHIJDWLYH SHUIRUPDQFI
Corr, 2014), which may decrease their gdffciency. Hence, high BIS individuals should be

less motivated and should feel less-gdficient after the negative performance.

Overview of the study

This study focuses on the overestimation type of overconfidence, measured by
subtracting obtained score from the expectedldneever, some tasgharacteristics in a study
of overconfidence can biasterpretation of the data. First, the answer format may bias the
estimate (Loftus, 1975). Hence, participants' estimation of performance score will be assessed
by an operended question format. Secondly, the outcome of the task depends on the difficulty
and complexity of the task (Klayman & Soll, 1999; Larrick, Burson, & Soll, 2007). However,
this issue is more relevant for experimental designs examining overconfidence across
tasks/domains, but in a study of individual differences in overconfidencenpdstant that all
participants are observed in the same conditions, i.e. by the same task.

The hypotheses will be examined by two behavioural tasks. The first task will test the
first two hypotheses predicting that the BAS would positively predichtimeber of mistakes,
while the BIS would negatively correlate with overconfidence and with the number of mistakes.
The second task examines the role of the confidence (obtained by the first task), and the BAS
and the BIS on the effects of positive and nieggterformance on motivation and sefficacy.
Finally, due to the existence of several competing RST questionnaires (Corr, 2016), two brief

RST guestionnaires will be used to improve the generalisability of the findings.

2. Method

2.1.Participants
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In exchange for the experimental hours, 97 Psychology students in the age range from
19 to 29 M = 20.01,SD = 1.39) participated in two serial tasks. Since there were only four
male participants in the study, their data were not analysed, which rededethtrsample to
93.

2.2.Instruments

Sensitivity to Punishment and Sensitivity to Reward Questionnaire 20 (SPSRED:
Aluja & Blanch, 2011). SPSR@20 is a 2edichotomoustem version of the SPSRQ (Torrubia,
Avila, Molto, & Cesares, 2001). It containgd 10item scalestSensitivity to Punishment (SP)
and Sensitivity to Reward (SR).
5HLQIRUFHPHQW 6HQVLWLYLW\ 4XHVWLRQQDLUH 564 6
1LNRODA&HY R8Qis a 29item questionnaire that contains five scateBehavioural
Approach System (BAS), Behavioural Inhibition System (BIS), Fight, Flight, and Freezing.
Items are answered on a fequoint Likerttype scale.
%RWK TXHVWLRQQDLUHV DUH YDOLGDWHG LQ &URDW
.uLabDQLu *UDpDQLQ

2.3.Procedure

Behavioural tasks and personality data were obtained independently. First, participants
fulfilled personality questionnaires. A few days later, they enrolled in the first task labelled
Throwing disks, and later in the second task labelled ribegrlabyrinth. The score of
confidence from the Throwing disks task was used as the predictor of motivation and self
efficacy after the performance in Learning labyritebk. The relationship between personality
traits and behavioural tasks were not akpdd to the participants in order to keep them unaware
of the hypotheses. All measurements were conducted individually. After the data collection, all
participants were thanked and fully debriefed. In order to assure that the participants were
hypothesisQDwYH GXULQJ PHDVXUHPHQW WKH\ ZHUH DVNHG IRL
debriefing after the measurement. In general, the implicit hypotheses may inflate an error
variance, and therefore increase the chance of the Type Il error, while knowimgptibesis
may increase the Type | error. Since none of the participants saw the connection between
personality data and two behavioural tasks, the results of this study are more likely under
influence of Type Il error rather than Type I.
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Throwing disks. In the first behavioural task, participants had to hit the target with
DVD disks from ten equidistant places. The nearest place was 30 cm, while the most distant
place were 3 m away from the target. The target, which was of four A4 format papers, was
placal on the floor. Participants had ten throws, and were instructed to collect as many points
as possible. During the throwing phase, they could change their distances, i.e. move closer or
away from the target. Points were coded according to the distancevfrimim the participant
had hit the target, while misses were coded by zero. Hence, the lowest possible score was O (if
the participant had all ten misses), and the highest 100 (if the participant hit the target ten times
from the farthest distance), whielas explained to the participants. Before the throwing phase,
the participants had to estimate the amount of points which they expected to collect (i.e. an
expected score). The number of hits, chosen distances, and points were recorded by the
experimenterwhile the level of confidence was calculated by subtracting the expected minus
from the obtained score. The measurement was conducted individually, and it lasted from five
to ten minutes per participant.

Learning labyrinth. The measurement was also coctgd individually, and lasted
from 15 to 45 minutes, depending on the participant's performance. At the beginning of the
task, the participants were blindfolded, and guided to the table with thenteedor labyrinth.
They were informed that the labyrirldarning phase was limited to 30 attempts. The labyrinth
was considered as learned if the participant underwent the labyrinth twice in a row without a
mistake (entering into the blind alley). After the instruction, and just before the first attempt of
learning the labyrinth, the participants were asked to rate their motivation ("Rate your
motivation for the task on a scale from 1 = Completely unmotivated to 10 = Highly motivated")
andsefHIILFLHQF\ 3+DYLQJ LQ PLQG WKDW MarX thelalyrinth, W R W D (
can you predict how many attempts will it take until you learn the labyrinth?"). If the participant
reached the 30th attempt of learning, the learning was stopped, and the participant was informed
that he/she did not learn the labyhrfnegative performance). Otherwise, he/she was informed
that the labyrinth was learned successfully (positive performance). Afterwards, still blindfolded
participants were told that they learnt the second labyrinth, and they were asked the same two
guestions from the beginning of the task (motivation2 and-e#i€acy2). When the participant
answered these questions, the measurement was stopped, and the participant was thanked and
GHEULHIHG 7KH FKDQJH LQ PRWL¥YHDMER Q\-etioayprasD WL R Q
calculated by subtracting motivation2 motivationl and seléfficacy2 = self-efficacyl,
respectively. In order to rule out the potential role of the experimenter's gender, and minimise

the social desirable responding, experimental demaaas, expectancies, this task was
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conducted by female psychology students for the experimental hours. They were instructed how
to conduct the measurement, but the same as participants, they were not aware of the hypotheses
of the study.The Ethical Board ofhe Department of Psychology in Rijeka, Croatia, gave the

consent for the study.

3. Results

The BAS and SR correlated positively, and the BIS and SP correlated negatively with
confidence, what supported the first hypothesis. In addition, confidencina®iS, but not
the BAS, SR and SP, predicted the number of hits, in the first task (Table 1). This indicated that
overconfident had more misses, while the high BIS individuals had fewer misses. Also, as it
could be seen from the table, confidence andBA& correlated positively, and the BIS
correlated negatively with the average distance from which the participants were aiming the
target.

In the second task, two separate mixed ANOVAs were conducted to test the effects of
performance on motivation arslf-efficacy. Fortyfive students performed successfully, and
forty-eight students were not successiintlicating that this task was moderately difficudin
average number of learning attempts in the successful group was 3B.F%(78). Box's test
of equality of covariance matrices was not significang €t.05 in either case. Since the main
effects were not informative, only interactions were reported. Interactions were significant for
motivation E(1, 77) = 11.03p < .01, 2=.13) and for seléfficacy F(1, 77) = 7.83p < .01,

2=.09). The Figure 1 shows that the negative performance decreased motivation-and self
efficacy (which is seen in the increase of estimated attempts for learning the new labyrinth),
while the paitive performance produced no effects.

The role of personality and confidence (obtained in Theowing diskstask) in
FKDQJLQJ PRWLYDWLRQ - Hild R M LHY@PaficBc§)HaRIQHe peérfbniance
was tested by moderated regression amalysihere the performance was treated as a
dichotomous moderator variable. The BIS, SP, SR, and confidence were found to interact with
performance on motivation, while there were no significant interactions concerning the self
efficacy (Table 2). Interactics concerning only motivation are presented in Figure 2. The
results showed that the high SR (but not the BAS) students were more motivated for the next
task following the positive performance. In line with the third hypothesis, the BIS correlated

negativéy, and confidence correlated positively with motivation after the negative
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performance, while no effects were found for the BAS. In addition, the interaction of the BAS

and BIS in correspondence to the performance outcome was not significant.

Table 1
DeVFULSWLYH VWDWLVWLFVY 3HDUVRQ V FRUUHODWLRQ FRH

and personality traits

M Over Expected Total Number of Average
confidence result score hits distance
Confidence 7.73 15.29 - - - -.52%* .25*
RSQ
BAS 77 15.97  3.34  .39*%(.44)  .40*%(.46)  -.12(.14) -22(.25)  .30**(.34)
BIS 74 17.21 378  -27%-31)  -24%-28)  .15(.17)  .26%.30)  -.35*(-.40)
SPSRQ®20
SP 73 4.81 2.60  -.24%-28)  -.29%(-34) .00(.00) .08(.09) -.22(-.26)
SR 62 4.48 2.02  .36"(.46)  .38*%(.48) -.09(.11)  -.05(-.06) .10(.13)

Note.Correlation coefficients corrected for attenuation in brecké = arithmetic meanSD=
standard deviation; BAS = Behavioural Approach System; BIS = Behavioural Inhibition
System; SP = Sensitivity to Punishment; SR = Sensitivity to Reward.

* p<.05.*p<.01.

Figure 1.Arithmetic means of motivation aneél&efficacy in two measurement point.
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Table 2
Moderated regression analyses for RST scales in predicting changes in motivation after the

positive and negative performance

RSQ SPSRG20
SE t SE t
Constant 073 0.19 -3.92 Constant 018 -4.84
0.87"
BAS -0.04 0.06 -0.80 SR -0.06 0.09 -0.67
BIS -0.1 0.06 -1.76 SP -0.08 0.07 -1.22
BIS X BAS 0.02 0.01 1.70 SPXSR -0.02 0.03 -0.58
Performance 1.49"° 0.37 4.01 Performance 1.7 0.36 4.79
BIS X Performance 0.25 0.11 2.26 SP X Performance 0.28 0.13 2.15
BAS X Performance 0.08 0.11 0.76 SR X Performance 0.46 0.19 2.46
BIS X BAS X Performance -0.02 0.03 -0.64 SPXSRX 0.00 0.07 -0.02
Performance
R=.58 R=.56
R?=.33 R=.31
F(7,82) =5.25 F(7, 83) = 4.88

Note. XQVWDQGDUGL]J]HG EHWD FRHIILFLHQW 3HUIRUPDQFF
and positive by 1BAS = Behavioural Approach System; B¥8Behavioural Inhibition System;

SP= Sensitivity to Punishment; SRSensitivity to Reward

*p<.05.*p< 01,
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Figure 2.Role of individual differences in predicting change in motivation after the positive

and negative performance.

4. Discussion

The aim of this study was to examine the relationship between individual differences in
the actvity of brainbehavioural systems (the BAS and the BIS) and confidence, as well as to
examine the role of these individual differences in changing motivation areffsedicy after
the positive and negatiyeerformance

This study has confirmed earliendings, obtained from a realorld studies exploring

e.g. corporate investment decisimaking (e.gBarber & Odean?2000), that the overconfident
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individuals make more mistakes and take higher risks. These findings have been confirmed in
this study by lhoratory tasks with no real reinforcement, which evidence the ecological validity
of the results. Furthermore, the BAS/SR and the BIS/SP correlated with overconfidence,
whereas only the BIS correlated with the number of misses as predicted in the bthekig

The BAS did not achieve significant correlation to the number of hits, but it correlated with
other aspects of overconfidence. Namely, the high BAS individuals had higher expectations,
and were ready to risk more. Reasonably, due to higher awdtisigece in the throwing disks

task, overconfident individuals had more misses, while the high BIS individuals performed the
opposite. An additional analysis, which was not provided in the result section, revealed that the
overconfidence was not the resaf mutually effects of the BAS/BIS or the SR/SP, predicted

by the joint subsystem hypothesis.

In the second task, the high SR, but not the BAS, individuals reported the increase in
motivation following the positivgperformance while motivation of the igh BIS (anxious)
individuals remained the same. When faced with the negative performance, the anxious
individuals tended to be more demotivated, while motivation in the high BAS individuals
remained approximately the same. As expected, the overconfidéiniduals tended to
increase their motivation after the negatpeformancewhat might increase their chances for
the success in along run. As it could be seen from the Figure 2, the high BAS individuals tended
to display a similar pattern, but the et was not strong enough to achieve the significance
level.

To summarise the key findings of this study, data suggest that the high BAS and the low
BIS in overconfident individuals may explain their persistence after the negatieegmance

How to exphin the divergent findings between the BAS and SR, the scales designed to
measure the same construct? Currently, there are several competing RST questionnaires (for
PRUH GHWDLOV VHH &RUU ZKLFK FRPSOLFDVehti WKH LQ
associates (2016) have found that the RST questionnaires differ in operationalisation of the
BAS, which may bias the interpretation of the findings about the core features of RST
GLPHQVLRQV IRU H[DPSOH VHH .UXSLU *tBpQeflefsthe& RUU
incentive motivation part, while the SR reflects the wanting part of the reward system. In the
UHFHQW DUWLFOH .UXSLU DQG &RUU DUJXH WKDW WKt
biological factors. Specifically, the BASae from the RSQ (reflecting incentive motivation)
is related to the activities of dopaminergic system, while the SR (reflecting the wanting part of
WKH UHZDUG V\VWHP LV UHODWHG WR WHVWRVWHURQH |
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distinct preditions of the SR and BAS scales may reflect activities of different aspects of the
approach motivation.

The finding that the high SR individuals are more motivated following the positive
performance while the high BIS individuals are less motivated &emegative performance,
is in accordance with the original version of RST, upon which the SPSRQ has been designed.
The results of the SR are in line with the findings of the increased levels of testosterone after
reward (StantorBeehner, Saini, Kuhn, &aBar, 2009y, reflecting the extrinsic motivation. On
the contrary, the BAS and overconfidence have achieved almost the opposite effects, which
could be explained within the goal orientation theory. Namely, a general task orientation
includes a number of leted beliefs about the purposes, competence, success, ability, effort,
errors, and standards (Pintrich, 2000). Dweck and Elliot (1983) distinguish performance and
learning goabrientations. Individuals concerned by gaining favourable judgments on their
competence are focused on the performance goals, while individuals focused on improving
competences are focused on learning (mastery) goals. Later, Elliot and McGregor (2001) have
LOQWURGXFHG WKH HIWHQGHG 1 IUDPHZRU NapRro&8Xdo&8RVH JRI
tlearning and achieving personal growth; (b) performapmoach goalst motivation to
outperform others; (c) masteayoidance goalstavoiding deterioration or losing skills; (d)
performanceavoidance goalgavoiding failure and lookigpincompetent (Elliot, 1999; Senko,
Hulleman, & Harackiewicz, 2011). Elliot and Thrash (2002) argue that learning goal
orientation mediates the temperamental traits in the prediction of educalited outcomes,
where the BAS positively correlates withasteryapproach goals, and the BIS positively
correlates with mastery and performance avoidahéeD OV % MijUQHEHNN (OOL
2002). There are no changes in motivation andesétfacy in the high BAS and overconfident
individuals after the psitive performance, and a slight increase of both after negative
performance is typical for individuals adopting mastery approach goal orientation. Such
individuals seek for new and challenging tasks (Senko et al., 2011), and persist in tasks after a
negaive feedback (Sideridis & Kaplan, 2011). Thus, it is most likely that the high BAS, but not
SR, individuals adopt more mastery approach -goahtation, something that should be
empirically examined in the future studies.

Before conclusion, it is impanht to emphasise that this study was conducted on
relatively small and nonepresentative sample. In the light of these limitations, the contribution
of this study should be seen in presenting a promising avenue for the research in RST, especially
inthefLHOG RI PRWLYDWLRQ VHH &RUU LUXSLU IHYHUW
the manner to favour Type Il error. First, data for personality and both behavioural tasks were
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obtained separately, which reduced the measurement error that coudibbytiinflate the
correlations between variables measured at the same time and pldedsaff, McKenzie,

Lee, & Podsakoff2003). Secondly, variables in behavioural task represented single item
measure, which reduced variability and reliability,d atherefore attenuated correlations
between variables. Thereby, despite the higher level of Type Il error, significant and, in some
cases, moderate correlations present a strong argument that observed effects truly exist, and
could be the most likely reglated in the future studies.

To sum up, approach and avoidance motivation play an important role in
overconfidence. Furthermore, the negative performance has a stronger negative effect on
motivation in anxious individuals, but not in approaxiented indviduals, which is important
in accomplishing complex and/or lotgrm goals. According to this study, the anxious
individuals would benefit if the complex task is decomposed into a number of less difficult
subtasks, which would lower their chance of thgatiwe performance, while for the high BAS

and overconfident individuals challenging tasks may have positive effects on their motivation.
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7.5.The evolution of the Behawural Approach System (BAS): Cooperative and
competitive resource acquisition strategies

Abstract

The nature of approach motivation has not yet been adequatielgadleSome authors view it

as a unidimensional construct, while others consider it toulidimensional. Its psychometric
nature is explored in this study, which tests empirically the motivational account of the
Behavioural Approach System (BAS) within an evolutionary context. In a sample of 394
participants, we administered the Assessmenhdividual Motives questionnaire (AIND),

the Reinforcement Sensitivity Theory Personality Questionnaire-fR@Tand a short version

of the Sensitivity to Punishment and Sensitivity to Reward (SR3RQThe results of set
correlation analysis indicatethat different BAS scales relate to different motives, thus
supporting the multidimensional perspective on approach motivation.figp#g] Reward
Interest relates to various types of motives that generdligctesensitivity to social rewards;
GoalDrive Persistence relates to social exchaRgeyard reactivityo safety and commitment;
while Impulsivity and Sensitivity to Reward (SR) relate to competitive motives. These results

are discussed within an evolutionary framework for the multidimensiormdlitye BAS.

Keywords: Reinforcement sensitivity theory, Motivation, Personality, Evolution, Set

correlation analysis

1. Introduction

The Behavioural Approach System (BAS) is one of the three major systems in the
neuropsychological theory of personaktyown as the reinforcement sensitivity theory (RST),
which includes two additional defensive systems: the Higight #reeze System (FFFS),
responsible for the active avoidance of, and escape from, aversive stimuli; and the Behavioural
Inhibition System(BIS), responsible for passive avoidance and the detection and resolution of
goalcortlict. It is assumed that the BAS represents a general domain approach mechanism
designed to solve the important evolutionary adaptive problem of attaining criticaloesour

such as food, water, sex and social stgdesr{dge, 2004Berridge & Robinson, 2003; Kenrigk

151



& Shiota, 200?. In general terms, the BAS mediates reactions to reward arpumishment.

Its outputs serve to motivate approach behaviours toward biological reinforcers and to engage
in activities that lead to consummatory behavigorf, 2008; Gray & McNaughton, ZOPO

Despite the popularity and long history of this thgdhe obvious evolutionary importance of

the BAS has not yet been explored empirically.

1.1. Evolutionary explanations of individual differences

Within evolutionary psychology, individual differences in personality and/or
temperament are interpreted \&iations in adaptive mechanisms that evolved to provide

solutions to problems concerning reproduction and survjBaisg, 2008, 20Q9 Since

environmental conditions were not equal for the entire human population, it maglbeex
that some phenotypic variations were more adaptive in one environment than in another. Thus,

there is noygold standardfor a personality trait that could provide the best posgibiess in

every environmenIrF{enke, 20Q; Penke, Denissen, & Miller, 20pTherefore, it is reasonable

to assume the existence of a variety of resource acquisition strategies which could ensure
flexible and adaptive behaviour in different environmental conditions.

We can distinguish two magroups of resource acquisition strategies developed in social
species: competition (e.g., stealing, trickery, aggression) and cooperation (e.g., social exchange,

altruism) |Buss, 199R Competitive strategies are mostly relatied questions of social

hierarchy, status, or power, with individuals ranking higher on the social scale having access to

more resources whilst facing lower risks and required effort. In contrast, cooperative strategies

are seen as mutually bdratal [ScottPhillips, Dickins, & West, 201J1 On a proximal level,

cooperation can be manifested as volunteering, social exchange, reciprocal altruism, and so on

Buss, 1999; Tooby & Cosmides, 1988/e can assme that cooperative behaviour is driven

by the need for social approval, which is a very powerful incentivellaugna, Saito, 1Sadato

2010, and it serves the function of attaining social statugconomics, this is known as the

public goodibendit. As such, helping others may be seen as an investment or even buying
insurance for future events in which one would seek help from the same individuals. Which of
these two strategies would be usddpends upon environmental conditions and individual
differences.

The aim of this study is to examine empirically, for fhrst time, which of these two
evolved resource acquisition strategies are related to individual differences in the BAS. We
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expect he BAS to correlate with variation in both cooperative and competitive strategies, as
reflected in different motives that are expected to fuel the exertion of these strategies.
The heterogeneity of the BAS may derive from gaens racdbeween predator ral

prey. The juife-Dinner Principlef{Dawkins &fKrebs, 197? suggests that the evolutionary

selective pressure on the prey is much stronger than on the predator: if a predator fails to kill its
prey,it has lost its dinner, but if the prey fails to avoid/escape being the predator's dinner, then
it has lost its life. Although defensive behaviours, principally freeieging and defensive
attack, are themselves relatively comp|IEite(m, 2009, it is nonetheless true that the behaviour

of the prey is intrinsically simpler than that of the predator: all it has to do is avoid/escape,
making it, quite literally, lifeor-death behaviou@l. In contrast, the predator has to
develop countestrategies to meet its BAS aims, which entail a higher degree of cognitive and

behavioural sophistication over the prey's defensive behavioural repertoire. Another reason for
the complexity of the BAS comdsom heterogeneity of appetitive goals (e.g., securing food
andfinding/keeping a sexual mate), which demand a corresponding heterogeneity -of BAS
related strategies.

The putative multidimensional nature of the BAS is also grounded in the neurobiology of
personality, which recognizes two approach related traits: impulsivity and extraversion, that are
related to different neurotransmitters. Impulsivity is associated with dopamine, serotonin
Dalley|[& Roiser, 2013, and testosterongMpntoya, Terburg, Bos, & van Hm"éOlZ.

Testosterone has been found important in attaining social status in number efpercies
studies (e.g{Beaver & Amoss, 1982, Cc{rMendoza, & Levine, 1979; Elofsson, Mayer,
'DPVJINnUG I2Q0g HI human studies, testosterone is linked with domination

Sellers, Mél, & Josephs, 20Q7choice of risky carriersS@pienzaZingales, & Maestripieri

2009, aggressionArcher, 2009, and level of reproductive effopAlvergne, Jokela, Faurie, &

Lummaa, 201 which all correspond to competitive motives. Thus, we may expect that the

RST scales feecting impulsivity (the SR and RSmpulsivity) should correlate with
competitive motives.

Neurobiologically, nurttance/cooperativeness is based on oxytocin system functions

(e.g.|Feldman, 2012; Yamasue et al., 2p0OBhe second candidate for the neurobiological

underpinnings of nurturance/cooperation are endogenous opiates, which &rednwacthe
positive emotions that follow attainment or consumption of reward. This is a key feature of

Reward reactivityand is important in socialfafation, making opiates likely candidates for a

biological substrate of Extraversion and Social Cless[Berridge, 2012; Depue & Morror‘e

Strupinsky}|2009. Thus, we may expect that the RBTQ scales designed closely to
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extraversion (Reward Interest, Gaalive Persistence, ariReward reactivityshaild correlate

more with the cooperative motives.

2. Materials and methods

2.1. Participants and procedure

A total of 394 (208 male and 186 female) participantadgv 27.99; SD = 9.70, range

from 16 to 54) completed three questionnaires online usmg&urvey web application. Only

complete data were recorded. The Ethics Committee of Faculty of Humanities and Social

Sciences in Rijeka gave approval for the study.

2.2. Measures

We administered two RST questionnaires: Reinforcement Sensitivity TReosgnality

Questionnaire (RSPQ;|Corr & Cooper, 201f and the Sensitivity to Punishment and
Sensitivity to Reward Questionnai2® (SPSRE0;[(Aluja & Blanch, 2011; Torrubia, Avilg,

Molto, & Caserag2001). We also administered the Assessment of Individual Motives {AIM
Q:
acquisition strategies and integrity motives

The RSTPQ |(Corr & Cooper, 201p contains 65 items for measuring the BAS, the
Behavioural Inhibition System (BIS) and Fight/Flight/Freeze System (FFFS). The BAS consists

of four subscales. People that score high on Rewanegttecale (seven items) are more likely

Bernard, 201B which provides a measure for cooperative and competitive resource

to engage in anticipatory approach, exploration of new objects, places and peoplé@ (e.g.,
regularly try new activities just to see if | enjoy th§mGoalDrive-Persistence (seven items)
measures the persistenceachieving the ultimate aim of obtaining a reward (€9gout in a

big effort to accomplish important goals in my lifeReward reactivity(ten items) relates to
the level of experiencing emotional reaction to reward (peeasuréjand provides thpositive
reinforcement for BAS behaviour (e.g¥zood news makes me feel oyeyed’). Finally,
Impulsivity (eight items) refers to thfenal stage of catching the biological reinforcer, where

nonplanning and fast reactions are more appropriate (&.think |1 should gtop and think]

more instead of jumping into things too quicRlyUsingthe criterion gHu and Bentler (1999)
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the fourfactor model of the BAS in this study showed adequate goodnéigsrafices ($/df
=2.71, CFl =.903; RMSEA =.066). Internal reliability cbefents (Cronbach's alpha) are 0.75
for Reward Interest, 0.83 for GeBrive Persistence, 0.75 feteward reactivityand 0.67 for
Impulsivity.

The SPSRE20 [Aluja & Blanch, 2011; Torrubia et al., 20pIneasures Sensitivity to
Reward (SR; e.g.Do you like being the centre of attention at a party or a social méeéind

Sensitivity to Punishment (SP; e.gAre you often afraid of new or unexpected situatiojs?

each sale containing 10 items. Reliability cdiefients are 0.66 for SR and 0.82 for SP.

The Croatian translation of both questionnaires was validated g#nligui (j Kri @ni ()

Rufevi 4 Grajanin, & Corr, 201§ Data for the defensivBIS, FFFS, Defensivéght (for the

RST-PQ) and the SP (for the SPSRQ) were also collected, but as they are out of scope of this

study they were not analysed.

AIM-Q (Bernard, 201Bis a 60item questionnaire that measures 1%nhanspecfic

motives|Bernard, 2009, 203Qwvithin the evolutionary theory of human motivati@e(nard,

Mills, Swenson, & Walsh, 20Q5Each motive is represented by four items answered on a seven

point Likert-type scale{Bernard (2013)istinguishes three types of motives: (a) motives

facilitating individual integity (Environmental Inquisitiveess, Threat Avoidance, lliness
Avoidance); (b) motives facilitating competitiofor resources and mates (Interpersonal
Inquisitiveness, Aggression, Appearance, Mental, Physical, Wealth, Sex); and (c) motives
facilitating cooperation in order to gain resources (Commitment, Kin Altruism, Social

exchange, Legacy and Meaning). Full dgstash of the questionnaire and constructs can be

found inBernard and Lac (2014Reliability coeficients are presented|irable 1 Generally,

all except lliness avoidance achieve reliability abd\e .

2.3. Analytic plan

Relationships between the BAS scales and AMmotives were analysed by set
correlation analysis (SCA), which provides the statistical control for a set of research factors
(in our case gender and age), when relating one setiables (in our case the BAS scales) to
another (in our case 15 AH® motives). In this way, confounding variables are held under

control, and the likelihood of Type | error is reduced, which promotes the uniqueness of

relationship between variablg€Eghen, Cohen, Aiken, & West, 2Q03tatistical control of

gender and age is important in determining the unique adaptive account of the BAS, since they
represent an important source of variation within the evolutionary psychologitiokally,
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we used Bonferroni correction in determining the statistical fsggwice in order to reduce

further Type | error due to a larger number of correlations tested.

3. Results

Descriptive statistics for AIMQ and results of SCA are shownTiable 1 while zero

order correlation matrices between and within questionnaires are available in Supplementary

materials. All analyses were conducted using R version 1!?2.dve|opment Core Tear

=]

2013, using package psych version 1.5%&yelle, 201p

Using set correlation, all canonical variates in the data set were taken into account in one
index to provide an overall estimate of association. The overall relationshigdmepersonality
traits and motives using Cohen's Set Correlation was= R82, which was statistically
significant F(6.75, 105) = 2294.39,lp0.01. Weak to moderate relationshipg (R.05+32)
were found between discrete motives and personality traitthe¥, different patterns of partial
correlations for AIMQ motives, controlled for gender and age, were shown among BAS scales.
In general, the SR and Impulsivity were more related with competitive, while Reward Interest,
GoalDrive Persistence aridewad reactivitywere more related with cooperative motives, as
expected. Reward interest was related with Kin Altruism, Meaning, Legacy, but also with
Physical and Environmental Inquisitiveness, that belongs to competitive and integrity motives,
respectivelyGoalDrive Persistence was related with Social exchange, Wheieard reactivity
showed links with Commitment from cooperative group of motives, and Threat avoidance from

Integrity motives.
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Table 1. Descriptive statistics and results of set correlatioradysis between AWD motives and approach dimensions of SPZB@nd RST
PQ controlled for gender and age

Motives facilitating individual integrity Motives facilitating cooperation

THA ILA EIQ COM KIN SOC LEG MEA
Gender .01 -.03 24" .09 -.07 .05 12 A1
Age .06 .05 .01 -.04 -.09 .06 .05 .05
Reward Interest -.08 -11 Vi -.02 272" 15 37" 37"
GoalDrive Persistence .07 .02 .07 .02 -.04 23" -.03 -.08
Reward reactivity 26" 14 -.00 18" .02 14 .04 -.06
Impulsivity -.04 .02 .07 .08 A2 -.07 .06 .03
Sensitivity to reward -.19" A7 -11 -13 -.10 -.23" -.09 -.00
M 15.49 12.29 17.96 18.11 16.03 20.25 12.36 11.98
SD 4.217 3.738 4.025 4.987 4.033 2.621 4.966 5.822

73 .58 .87 91 .75 72 .87 .93
R .29 .23 .56 .26 .28 44 .38 .29
R? .086 .053 318 .067 .079 197 143 .084
F (7, 386) 5.20" 3.09" 25.71" 3.98" 4.74 13.51° 9.19" 5.05

S S +Cronbach alpha; Rtmultiple correlation coefficient; R +multiple determination coefficienfTHA *Threat Avoidance; ILAxlliness

Avoidance; EIQ- Environmental Inquisitiveness; COMCommitment; KIN £Kin Altruism; SOC +Social; Exchange; LEGLegacy; MEA tMeaning; positive correlation

for Gender indicates higher score for males.
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Table 1. (continued) Descriptive statistics and results of set correlations analysis betwe@Adkilves and approach dimensions of SPZRQ

and RSTPQ controlled for gender and age

Motives facilitating compdion for resources and mates

AGG INI SEX APP WEA MEN PHY
Gender -.01 -.08 =27 18" -11 .02 -17"
Age -.07 -11 .06 .04 -.00 -.07 .02
Reward Interest -.01 -.07 .00 .04 -.10 -.01 25"
GoalDrive Persistence -.05 -.08 -.14 -.03 .01 10 .06
Rewad reactivity -11 .03 -.02 -.04 .05 .01 -.04
Impulsivity 217 27" A7 .06 A2 .01 -11
Sensitivity to reward 32" 24" 19" 37 417 49" .36"
M 6.84 10.53 8.60 6.64 6.75 10.63 10.97
SD 3.357 5.161 4.218 3.446 3.554 4.552 5.257

.80 91 .85 .80 .84 .83 .89
R 43 42 43 .38 49 .53 51
R? .183 176 .186 .148 .239 .283 .262
F (7, 386) 12.37° 11.74 12.60° 9.57" 17.29° 21.75 19.58"

S *+Cronbach alpha; Rtmultiple correlation coefficient; R+multiple determinatin coefficient AGG +Aggression; INI- Interpersonal Inquisitiveness;

SEX +Sex; APP +Appearance; WEA+Wealth; MN +Mental; PH +Physical; positive correlation for Gender indicates higher score for males.
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4. Discussion

In order to provide an evolutiany account of the BAS, we examined the relationships
between interindividual variation on different BAS scales and different types of motives,
including (a) motives facilitating individual integrity, (b) motives facilitating competition for
resources andnates, and (c) motives facilitating cooperation. Overall, the BAS scales
correlated with both resource acquisition strategies and, additionally, with the integrity motives.
More spedically, discrete motives are found to correlate with different aspédtee BAS
functioning. This suggests that different aspects of the BAS were shaped throughout
evolutionary history in order to confront speciadaptive problems. Put simply, while the
AIM -Q detects what were the adaptive goals, the BAS explains howgitedsevere obtained.

Weak to moderate relationships were found between discrete motives and personality
traits, which is reasonable since motives and personality traits are not equivalent constructs.
Motives are ditned as a predisposition to behave thiracted fashion, focusing on behaviour

solely, while personality traits arefd@eed as complex constructs combining stable behavioural,

cognitive and emotional characteristics (for detailsBemard & Lac, 201§ Thus, low to

moderate correlations between the BAS scales and motives are expected.

Reward Interest correlated with the tendency of exploring the environment
(Environmental inquisitiveness), participating in competitions that signal gapgeopriate
physical ascendaey (Physical), caring for relatives (Kin Altruism), and with reciprocation
among norkin (Legacy and Meaning). In general, individuals that score high on Reward

Interest scale show a tendency to act prosocially, or to contribute to society.

The nextfinding relates GoaDrive Persistence with tendency to enter into reciprocal,

mutually benécial exchanges of resources with Aan (Social Exchange). The cooperation

is more of a longerm strategyBarclay, 2013; Stevens, Cushma Hauser, 200p It takes

time to build trust between people, and even then, it is not certain whether it will be mutually

bendicial. Therefore, it is not surprising that many studies show that reward delay capacity is

important in maintaining coopdige behaviour |Brosnan, Salwiczek, & Bsharn2010;
Kortenkamp & Moore, 2006; Rosati, Stevens, Hare, & Ha'ﬁlﬁr? , Which is the core feature

of GoalDrive Persistence.

Individuals high orReward reactivityscales show tendency toward maintaining one's
safety (Threat Avoidance) and a greater capacity for developing tender, intimate, supportive
attachments with mates and-sffring (Commitment)Reward reactivityelates toemotional
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reactions to thé nal attainment of a desired goal. It servesamsotional fuel for the previous

BAS processesQorr & Cooper, 201p Positive outcome followed by positive emotional

reaction serves as reinforcemehtnvested effort in attaining a desired goal. According to our
results, these processes have the importance in maintaining safety and a relationship with
others.

Compared to cooperation, competition as a resource acquisition strategy is a mere short

term strategy|Barclay, 2013; Stevens et #009. RST-PQ Impulsivity relates with motives

such as achieving domination (Aggression), tendency of mocking others, being sarcastic
(Interpersonal Inquiditeness), and searching for mates (Sex). In addition, individuals high on
SR are more willing to display intellectual and physical superiority (Mental and Physical,
respectively), material resources (Wealth), and to invest resources in order to look well
(Appearance). In general, a common feature of individuals that score high ofP@ST
Impulsivity and the SR is a tendency to represent themsas$vistter than others. However, it

is important to emphasize the difference between SR and Impulsivity-RS.Twhich
appeared in our results. While Impulsivity relates exclusively to competitive motives, SR
additionally correlates with integrity motives (lliness avoidance and Threat avoidance) and
negatively with Social Exchange. Furthermore, the Impulsivity seal&ains items that flect
tendencies of acting fast without thinking and not planning, thillscteng poor executive
function (e.g., 3 think | should gtop and thinimore instead of jumping into things too
quickly ). On the other hand, the SR congitems relating to behavioural tendencies (e.g.,
3Vhen you are in a group, do you try to make your opinions the most intelligent or the
funniest?). The AIM-Q items are also designed to measure motivational tendencies on a
behavioural level (e.g.3 showoff my understanding of abstract or complex ideas so people
will respect mé€), which could result in common method variance with the SR, and thus
spuriously increases correlation doeients. Hence, we cannot discuss the relative importance
of these twascales in competitiveness within this study, since they obviously measure different
aspects of impulsivity.

The rest of associations were not siigrant, although zerorder correlation matrix in
Supplementary materials might suggest the opposite. T$useghancy suggests that the BAS
scales correlate with some other motives as well, but these relations are confounded, since both
2 the BAS scales and the motivésare highly intercorrelated. Thus, the discrepancy of the
results represents the ability®€CA to detect confounding effects between two sets of variables.
This way, the SCA provides a unique relationship between two variables, when many other
variables are held under statistical control, and these effects are very likely to replicate.
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Most of he empirical work in the original version of the RST was based on animal
studies, particularly rodents. Upon these experiments, the idea of the unidimensional BAS could
seem very plausible. However, as we can see, different adaptive goals demand different
strategies of the BAS. We believe that the BAS complexity arises from highly complex human
environment in comparison to roderfitswhich has not been taken into account in the original
version of RST.

The findings of this study hold signcance in understaling the differences that are

commonly observed between the various BAS scalegJacgson & Smillie, 2004; Krupi&

Corr, 2014; Smillie, Jackson, |Ralgleish, 200 Understanding the conceptualferences

between the BAS scales could lead toward setting more precise hypotheses in RST studies.
However, much work is needed in order to produce a complete picture of the evolutionary
origins of the BAS. Further studies should focus on sex dimorphmsmegationships between
different aspects of the BAS functioning and variables such as relationship instability,
sociosexuality, and parental effort, which are important for understanding its adaptive
functions.

The major limitation of this study concertiee usage of only one psychometric measure
for competitive and cooperative motives, and the study design that does not allow for causal
interpretation. Furthermore, we did not include the BIS and FFFS scales in our study, what
might have ifluenced the mailts. Currently, the theory is not clear whether the approach and
avoidance system function separately, or they have mutually inhibitory effects, which is beyond

the scope of this paper (however, reanalysed data can be found in Supplementary materials).

In conclusion, the results of this study show that impulsivity, as measured byPQST
and SR from SPSRQ, relates to competitive, ivale Persistence anBeward reactivity
relate to cooperative, while Reward Interest relates to both resource acquasiit@gies,
which altogether represent a set of ndvetlings in RST research. Clearly, the evolutionary
perspective provides a coherent theoretical account of the multidimensionality of approach

motivation.
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7.6.Slow and fast BAS:Interpretation of the behavioural approach system (BAS) within
Life History Theory

Abstract

The behavioural approach system (BAS) has been shown to be important in everyday life.
However, its putative evolutionary origin has not been extensively studied. The purpose of this
study is to explore the relationship between the BAS processes andbtifey Istrategies or
lifestyles within life history theory. The BAS scales were assessed byPREANd SPSRQ0,

while lifestyles with MiniK. Data of four hundred and fiftgeven participants (173 male) were
analysed by structural equation model to exantire relationship between the BAS scales and
total score of the MinK, and set correlation analysis was conducted to establish relationship
of the BAS with the MiniK subscales. The structural model showed that Reward Interest, Goal
Drive Persistence arlleward reactivitfrom RST-PQ correlated with a slow lifestyle, while
Impulsivity-RST-PQ and Sensitivity to Reward (SR) from SPSR®@Qdid not correlate with

the Mini-K. However, set correlation analysis revealed that the SR correlate negatively only
with the Mini-K subscale Experience in romantic relationship, and highlighted the importance
of Insight, planning, and control in explaining the role of the BAS within slow lifestyle strategy.
The findings are discussed in terms of possible evolutionary oofjithe BAS and its

components.

Keywords: Reinforcement sensitivity theory; evolution; life history theory; behavioural

approach system
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1. Introduction

Motivation psychology is concerned with two main questionswthatand thehow
of the diretion and strength of behaviour (Kruglanski, Chernikova, & Kopetz, 2015). The
whatrepresents the list of motives that people perceive as attractive, amulatfacuses on
the fundamental processes of attaining motives from the list. Also, there is anotsgon
that has been less studi&dhy. Why certain motives are more important than others, and what
are their functions? Moreover, are there specific processessénat to attain specific
motives? Answers to those questions lie in the field of enamlaty psychology.

People have different needs and desires, that is, they diffdratthey want andhow
strongly they want it (Baumeister, 2016). In general, individual differences are interpreted by
evolutionary psychology as variations in adaptive ma@ésms that evolved to provide
solutions for problems concerning reproduction and survival (Buss, 2008). It is assumed that
organisms are equipped with genetically encoded strategies that manifest differently in various
environmental conditions. This fléaility ensures maximization of expected fitness (Hagen &
Hammerstein, 2005). In this study, we explore the evolutionary origin of resource acquisition
strategies that enable adjustment to environmental conditions and, therefore, enhance the
chance of gaiimg resources relevant for survival and reproductive success. In this paper, we

try to link thehowwith whataspect of motivation, and to provide thiy of these links.

1.1 Approach motivation

Among others, appetitive or approach motivation is assumesflect the resource
acquisition mechanism (Kenrick & Shiota, 2008). One of the most studied approach/avoidance
motivation traits is the behavioural approach system (BAS) which is one of the systems within
reinforcement sensitivity theory (RST; Corr ). This neuropsychological personality
theory proposes the existence of three bba&havioural circuits, which represent general
emotionaimotivational systems: BAS representing approach, and the behavioural inhibition
system (BIS) and fightlight-freezing system (FFFS) representing defensive systems (Corr,
2008; Gray & McNaughton, 2000). This study focuses only on a part of the theory concerning
the BAS.
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The BAS is defined as bralvehavioural system that mediates reaction to cues of
reward and nounishment, and its primary function is to move an organism up the temporo
spatial gradient (Gray & McNaughton, 2000). The BAS decomposes its primary function from
a start state (e.g., the idea of, or the physical distance to a source of food) towar the fi
biological reinforcer (e.g., consumption of food) into four intertwined process: (a)
identification of the biological important resource; (b) planning on hoattton the resource;

(c) execution of the plan (consummation); and lastly, (d) activatfopleasure system
following attainment of the resource that should maintain motivation for attaining the resource
in the future (Corr, 2008, 2013; Corr, DeYoung, & McNaughton, 2013). Each of these stages
play an important role in obtaining resources. loer¢ developments of RST instruments,
these processes are operatiseali as: Reward Interest, reflecting identification of the
biological reinforcer; GoaDrive Persistence, encompassing planning behaviour; Impulsivity,
reflecting fast reaction at the fihstage of execution of the plan; aRéward reactivity
representing emotional (and sedinforcing) reactions on receiving the reward (Corr &
Cooper, 2016). The main purpose of the study is to explore the importance of these functions
in attaining cedin types of goals.

Several authors have discussed the role of the BAS from evolutionary psychological
perspective. For instance, MacDonald (1995; 2012) postulated the existence of two broad types
of the BAS: Dominance/Sensation Seeking and Nurturance/LdVey present two
gualitatively different aspects of the same system. The former is described as impulsive part of
extraversion, concerned by establishing the social dominance, surgency and aggression, while
the later presents mechanism of establishirgpstive social network through maintaining
good relationships in social environment. Later psychometric studies confirmed the existence
of two conceptually similar subtypes of the BAS. Depue (2006) describes MacDonald's (1995)
Dominance/Sensation Seekingd 1 X UWXUDQFH /RYH XQGHU ODEHOV 3DJH
respectively. Affiliation reflects enjoying and valuing close interpersonal bonds, while Agency
reflects social dominance, enjoyment of leadership roles, assertiveness, and a subjective sense
of potency in accomplishing goals. A similar perspective has been offered by DeYoung, Quilty,

& Peterson, (2007) extracting two correlated subfactors within Extraversion: Assertiveness and
Enthusiasm. Assertiveness encompasses traits related to drive Hgaderd dominance; and
Enthusiasm encompasses both outgoing friendliness or sociability and the tendency to
experience and express positive emotion.

,Q OLQH ZLWK WKH DERYH VWXGLHYVY D UHFHQW VWXG\
the different rolesof the BAS subscales in predicting two kinds of resource acquisition
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strategies, namely cooperation and competitiveness. SpecificallyD&val Persistence and
Reward reactivityvere associated exclusively with cooperation; Impulsivity with competition;
while Reward Interest has not been exclusively related to one particular straéteghatter
factor correlated with exploring the environment, participating in competitions that signal
genderappropriate physical ascendancy, caring for relatives, atidretiprocation among
nonkin. GoalDrive Persistence was related to social exchange, Rleteard reactivitywith
tendency of nurturing intimate relationships. These findings showed the importance of the BAS
processes in the two broad evolutionary domain

To sum up, growing body of evidences suggest that the BAS has two broad functions:
one primarily concerned with resource acquisition and the second oriented toward social
environment. In this study we examine how the BAS functions correlate with diferyi

theory (LHT) continuum.

1.2. Life history theory (LHT)

The LHT represents an evolutionaggonomic framework to study the optimal
allocation of bioenergetic and material resources (Sherman, Figueredo, & Funder, 2013). An
organism distributes avaible resources between somatic effort (growth, maintenance and
development) and reproductive effort (Geary, 2002). From the LHT perspective a
fundamental tradeffs are made between current and future reproduction, between quality
and quantity of offspringand between mating and parenting effort (Del Giudice, 2014).

The LHT uses the fasiow continuum for explaining differences between species
(Del Giudice, Gangestad, & Kaplan, 200 SHFLHV ZLWK 3VORZ" OLIH KLVWR
late maturation and repaduction, characterized by slow growth, large body size, low fertility,
ORQJ OLIHVSDQ DQG KLJK LQYHVWPHQW LQ RIIVSULQJ ZK
early maturation and reproduction, fast growth, small body size, high fertility, shorahifesp
and low investment in offspring quality (Figueredo et al., 2005). As a species, humans fall
DW WKH 3VORZHU” HQG RI FRQWLQXXP .X]DZD %UDJJ

The same continuum may be used to differentiate individuals within a species. The
SIDVW’™ L Q Gd pekceived & WWnoelexploitative/antisocial, bold, active, aggressive, less
sociable, impulsive, prone to rigiking, and dominant (Del Giudice, 2014; Sih & Del Giudice,

ROl YDQ 'RRUQ /HLPDU "HLVVLQJ 5pdogdsH HW DC

171



at the "slow" end of continuum perceive themselves more agreeable, conscientious, and honest
(Del Guidice et al., 2015).

There is a limited amount of energy or resources that an individual can absorb from the
environment for his/her survival and regduction during a lifetime. Generally, evolution
favours individuals that most efficiently allocate limited resources in their distal genetic
interests of reproduction and survival (Kaplan & Gangestad, 2005). It has been shown that
psychological traits ahbehaviours related to slow life history strategy (such as maintaining
close relationships with friends, parents and partners; ofterngplanning and persistence in
goatDFKLHYLQJ ORDG RQ PRGHVWO\ KHULWDEOH JHRQHUDO II
Schneider, 2004) However, expression of those traits, tend not to be genetically fixed.
Environmental conditions (such as predation or diseases) highly influences adaptiveness of the
two lifestyles (Quinlan, 2007; Ellis, Figueredo, Brumbach, & Schar2@d9). For instance,
in harshenvironmental conditions it is more adaptive to start mating early and have low
parental investment, to maximize reproductive success. These environmental factors in early
childhood may shape the development of personadiitst(see Simpson, Griskevicius, & Kim,
2011). For example, low parental investment, such as father absence, is related to adopting
faster life history strategy in puberty (Belsky, Steinberg, & Draper, 1991; Ellis, 2004).
Individuals that have grown underore uncertain environmental conditions tend to increase
the quantity of offspring, by having earlier sexual intercourses and less stable romantic
relationships. In contrast, slow lifestyle strategy may seem more adaptive in relatively
predictable enviroments with lowrisk mortality resulting in high parental effort, restricted

sociosexuality, and prosocial/cooperative behaviours.

1.3 Present study

The aim of the present study is to establish the relationship between fast life history
lifestyle and theBAS function oriented exclusively to resource acquisition, and slow lifestyle
with the BAS function oriented toward maintaining social relations. dase previous study
Rl .UXSHUID p Bt@I QR016) we expect that Impulsivity should reflect "fast" lifestyle,
while Reward reactivityand GoalDrive Persistence should reflect "slow" lifestyle. In another
words, we expect that "fast individuals" skt score lower on Godbrive Persistence and
Reward reactivityand higher on Impulsivity, and vice versa for "slow individuals". In order
to capture all aspects of the BAS functioning, the f&X(Corr & Cooper, 2016) and SPSRQ
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20 (Aluja & Blanch, 2011yvould be used. InourrecentstudyU X SLU &RUU 5XpHYLUO .U
*UDpDQLQ ZH FRPSDUHG ILYH 567 TXHVWLRQQDLUHV

scales. The only questionnaire that covers all four variants of the BAS scales is tRQRST

The SPSRQ in original version has smowany problems with construct validity, so Aluja and

Blanch (2011) constructed a short version to improve its construct vahdibgherreason for

inclusion of the SPSRQO is that the SR and RFIQ show some dissimilarity. Namely, the

SR focuses morendbehavioural, while Impulsivity on cognitive aspect of impulsivity.

2. Methods

2.1. Participants and procedure

Four hundred and fiftgeven (173 male and 284 female) participants (MAGE =
31.51; SDAGE = 9.24) completed the three questionnaires ording Google Form web
application. Ethical committee of Faculty of Humanities and Social Science in Osijek gave

the approval for this study.

2.2. Measures

The RSTPQ (Corr & Cooper, 2016) contains four the BAS scales: sikgBTts
5HZDUG , QW Hdddidny tryhHhedactivities just to see if | enjoy thém V HitéddQ
Goat'ULYH 3HUYVL VIWUliQd&tig efforfito aBcomplish important goals in my’life
tenitemsReward reactivity H JGood news makes me feel ojmred” DQG-itdis I KW
,PSXOVLYLWWKHQ@N 3 VKRXOG pVWRS DQG WKLQNYTY PRUH LQ\
quickly” $00O LWHPV DUH Ppanvidkedrisdaz. R@ebsithiRytdReward (SR;
H JWoauld you like to be a socially powerful persén? | U Bdnsitivity to punishment
Sensitivity to Reward Questionnaire20 (SPSR&0; Aluja & Blanch, 2011) contains ten

dichotomous items with yes/no response format.

The Mini-K questionnaire is a 2flem singlescale measure of behavioural and
cognitive aspds of life history strategies (Figueredo et al.,, 2006), based on more

comprehensive Arizona Life History Battery (ALHB; Figueredo, 2007). Figueredo, de Baca
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and Woodley (2013) recommend the use of thigt@®d shortform when the principal focus

of the regarch is not life history, per se, while the full i€€m Arizona Life History Battery
should instead be used in studies primarily focused on life history strategy. CFA model
displayed on the left side of the Figure 1 showed that the-Kiliscores can besed to
represent the LHT on lower and general level. Details of the CFA results are provided in
Supplementary material$articipants responded on gdint Likert scale. Higher scores
reflect slower lifestyle.

3. Results

Descriptive statistics, relidly coefficients and correlations between LHT and
BAS variables are presented in Table 1. Cronbach alpha reliability coefficients for the Mini
K, Reward Interest, Godbrive Persistence arideward reactivitywere above80, while
for the SR and Impulsity were .68 and .69, respectively. Relationships between-#ini
and the BAS scales are examined by structural model presented in Figure 1. The examined
PRGHO DFKLHYHG DFFHSWDEQH3IRRGIQHVYV RI ILW LQGLFHYV
$/df=2.49, CFI = .89, RMSEA = .7 SRMR = .068. The SR and Impulsivity did not
correlate significantly, while the rest of the BAS scales from R®Tscales correlated
positively with total score of the Mif. Thus, Reward Interest, GeBkive Persistence and
Reward reactivityeflect sbw lifestyle.

In line with Jonason, Koenig and Tost's (2010) suggestion that the general score of
Mini-K should be interpreted with cautiatue to very broad nature of the construct, the CFA
revealed that the MirK represents the hierarchically organizedmposite of adaptive
strategies. This enabled the analysis on lower and general level. We conducted set correlation
analysis (SCA) to examine the relationship of the BAS scales anekMinbscales. The SCA
is specific form of regression analysis thataisle to control intercorrelations among the
predictors and among the set of intercorrelated criterion variables (Cohen, Cohen, West, &
Aiken, 2003). The two sets of variables were highly correlated (Cohen's set correfation R
.59). Insight, planning, antbntrol and Friends social contact and support subscales contribute
the most to correlation with Reward Interest, Gloale Persistence andeward reactivity
The SR show the most distinct pattern. It is negatively correlated with Experience in close
relationships, decreases by ageing and it is higher in men. The results of the SCA among male
and female participants did not difféul{ information provided in Supplementamaterialg.
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Figure 1. Relationship between general score of the Mii and the BAS scales

Note: IPC- Insight, planning, and contrdParent- Mother/father relationship quality;
Relation- Experience in close relationshiggmily - Family social contact and support;
Friends- Friends social contact and supp@gmm- Engagementn community;Rewlnt+
Reward InterestGDP +GoalDrive PersistencédRew_R*Reward reactivitylmp +

Impulsivity; SR Sensitivity to Reward.
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Table 1.

Descriptive statistics and correlational matrix of the BAS scales and thekMini

M S . 2 3 4 &5 6. 7. 8 9. 10. 11. 12

1. Mini-K #total score 96.1€17.7C .85 .68" .59 .67 72" 71" A7" 32" 44" 39 14" -13°

Insight, planning and

25.6£5.49 .74 - 24" 36" .28 42" 18" .44 577 38 13" .04
2. control
Mother/father relationshi X X § X i} i}
. 10.1C 3.41 .69 - .33° 42" 357 15" .10 157 22" .10 -.04
3. quality
Experience in close X X X X X X
_ _ 16.37 4.18 .60 - 33" 37" 20" .08 27" 24" .06 -18
4. relationships
Family contacts and L X X X X
13.42 5.19 .89 - 467 317 167 200 22" .09 -14
5. support
Friends social contact ar X X X X X
17.1€ 4.14 .92 - .24 30" 29" 37" 167 -.09
6. support
Engagement in i} § .
_ 5.48 3.08 .56 - 19" 18" 10 .11 .03
7. community
9. GoalDrive Persistence 20.42 4.28 .84 - 49T 2T 2T
10. Reward reactivity 28.6£ 5.34 .82 - 50" .35
11 Impulsivity 20.02 4.16 .69 - 267

12 Sensitivity to Rward 4.37 2.36 .68

*- p<0.05; **- p< 0.01

4. Discussion

The main aim of the study was to examine the relationship between the behavioural
approach system (BAS) and likestory theory (LHT). Generally, Reward Interest, GDale
Persistene andReward reactivityvere found to be related to the slow, while the SR related to
the fast lifestyle. Set correlation analysis (SCA) with the BAS scales and lower level of Mini
K factors showed: (a) Insight, planning and control correlated with Rdntarést, GoaDrive
Persistence andeward reactivity(b) Friend social contact and support with Reward Interest
andReward reactivityand (c) Experience in close relationship correlated negatively with the
SR.
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In the following discussion, the framevkoto interpret the BAS components within
LHT will follow Penke, Denissen & Miller (2007) framework of levels to study personality
throughout evolutionary theory. Here the both BAS scales andHWsaiales reflect constructs
that operate on the endophenatyievel, which assumes that the scores of the scales reflect

psychological mechanisms that shape the personality traits on dispositional level.

Table 2.
Set correlation analysis showing partial correlations between the BAS scales and the Mini
subscales
Reward GoalDrive Reward o
_ o Impulsivity SR
Interest Persistenc Reactivity
Gender -.03 .05 .04 -.05 -16
Age .01 -.09 -11 -.09 277
Insight, planning, and control 41" 53" 27 .08 15
Mother/father relationship qualit  -.03 -.03 .05 .03 .00
Experience in close relationship:  -.13 .05 .03 -.02 -16
Family social contact and suppa -.01 .01 .01 -.01 -11
Friends social contact and supp .17 .02 207 A1 -.08
Engagement in community A1 .08 .00 .08 A1
R 49 .59 A7 22 39
R2 24 .34 22 .05 15
F(8,448) 1772 29.34 15.48" 2.78 9.90"
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4.1. Insight, planning and control

Insight, planning and control highly correlated to Reward Interest, -Giba
Persistence anideward reactivityAccording to FigueredaCuthbertson, Kauffman, Weil and
Gladden (2012), higher levels of executive functions are prerequisite in development of the
slow lifestyle strategy, and vice versa for fast lifestyle (Wenner, Bianchi, Figueredo, Rushton,
& Jacobs, 2013). They argue thie ability to inhibit impulse to consume immediate
gratification (e.g. seftontrol) is crucial to strive towards more letegm goals.This is the
core feature of GodDrive Persistence, while planning is one of the core features of Reward
Interest, whib represents incentive motivation or initiativeness. Hence, it is not surprising that
these two BAS scales were the most predicted BAS scales.

Reward reactivitys also related with executive function reflecting slow lifestyle. This
was not expected, sintke Reward reactivityeflect mainly the emotional BAS component,
e.g. theliking FRPSRQHQW RI WKH 9%85). TdJexQdinithitHHrélatibrhip, we
examined the correlations between Miiitems and scores of the BAS scal&eward
reactivity scale correlated mostly with items reflecting insightfulness. Earlier studies related
Reward responsivenesom the BIS/BAS Scales (Carver & White, 1994) with problem
solving coping strategies (Hasking, 2007), suggesting the potential rolRewfard
respamsivenessn goatdirected behaviour beyond the rest of the BAS scales which might
underlie this association.

,Q UHFHQW VWSU®D\p BtQIK &116), the SR and Impulsivity were found to
correlate with competitiveness, which corresponds to fast lifestyle strategy. However, our data
did not reveal that. It would be expected that the SR and Impulsivigctrddick of impulse
control producing deficits in executive functions. However, analysing the correlational matrix
between the BAS scales and Mkiitems, the SR and Impulsivity were found to correlate
negatively only with item["avoid taking risk& This is the only item that examines the risk
taking tendencies in the Mik, and in Croatian translation of the questionnaire it did not fit
the model. Thus, the lack of negative correlations between the SR and Impulsivity might reflect
the undetrepresenti#on of items measuring ristaking and immediate gratification tendencies
in the Mini-K.
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4.2. Friend social contact and support and experience in close relationship

Fast lifestyle individuals engage in antagonistic rather than mutualistic sodied)&tsa
(Figueredo & Jacobs, 2010). This study shows that social contact and support (as one aspect of
the slow lifestyle) correlates with Reward Interest &w®vard reactivity which is broadly

FRQVLVWHQW ZLWK IEQBLDMAQANVQR IH \MEBRaivard Interest reflects
proactivity and initiative, while complex goals and projects may assume many social contacts
and cooperativeness. In additiddeward reactivitymanifests inexpressing positive reaction
following reward, which influences individual's social status and social acceptance (Bono &
llies, 2006; Chen, Hsu, and Tsai, 2013; Lindsey, 2016).

Maintaining close relationships demartigh level of selregulaion, as it assumes
occasionally sefsacrificing and putting the others needs in the first place. In contrast,
impulsive individuals, particularly psychopaths, may find hard to maintain friendships (Glenn,
Kurzban, & Raine, 2011). Fast individuals typlgahinimize parental investment, and they
are more interested in shaerm relationships. Our data shows that the SR correlates negatively
with experience in romantic relationship, which is congruent with the previous study exploring
the evolutionary orim R1 WKH %$6 .UXSLUO *UDpDQLQ HW DO

4 .3.Limitation s

These findings should be interpreted with caution since they are obtained only by self
report methodology. Also, as there are different instruments of the BAS scales and LHT, the
findings fran the study should be generalised only to studies that used the same questionnaires.
Finally, it would be desirable to replicate the findings by different methodology.

To conclude, our data indicate that GBaive Persistence, Reward Interest and
Reward eactivityreflect the BAS components that are prerequisite to plan and achieve
long-term goals that characterise slow lifestyle. In particular, the executive functions
related to slow lifestyle are the most related with the BAS scales, which may diveet fut
studies further exploring evolutionary origin of multidimensional approach motivation

and its relationship with executive functions.
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