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ABSTRACT

The current study examined age differences insttatimaking as a function of
familiarity and time for deliberation. The primaggal was to determine circumstances under
which older adults could make optimal purchasingsiens using intuitive thought processes.
The participants made purchasing decisions reggucitl phone and houses. There were three
phases involved in the process. In the acquisfiltase, younger and older adult participants
were presented with information related to puramgsiecisions. Younger and older adults were
given a limited amount of time to review the madkyirelated to the purchasing decision.
During the deliberation phase, participants weneloanly assigned to a conscious condition in
which they had a predetermined amount of time tibelate or a distracted condition in which
their working memory resources were taxed for #maesamount of time. In the decision phase,
participants were then asked to immediately chedseh of the two options provided the best
value for money. Results indicated that overalkoladults made better quality decisions than
younger adults. Older adult participants also nemtirate decisions using the intuitive process
of thinking. These results might be explained kgy/ftict that the older adult participants were a
unique group of older adults, given their overalyjcitive abilities and level of education.
Additionally, older adult participants might havedn able to use intuition effectively in this
study because of their extensive experience withhasing products. Interestingly, older adults
performed better than younger adults although yeuadults had better episodic memory with

respect to specific features associated with tbdumts in the purchasing decision.
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INTRODUCTION

Decision making is a cognitive process that indlmals of all ages engage in during the
course of a day. Decisions can have long and-$@ert consequences, as well as long reaching
implications on our lives and the lives of othefus it is important to make high-quality
decisions as the impact of those decisions maglbéy others. The current study examined the
circumstances under which older adults can makenappurchasing decisions. Specifically, |
examined age differences in decision making asetifon of familiarity and time for
deliberation.

Older adults, individuals aged 65 and older, apeeted to become the largest
population group in the United States by the y&&02Polyak, 2000). This group will make
decisions about events in their daily lives antligrice policy decisions that will affect the
population as a whole. The act of decision makisg often be a complex process requiring the
integration of various types of information. It éskworking memory to engage in this type of
integration of information, and working memory deek with age (Hasher & Zacks, 1988;

Moye & Marson, 2007).

Hess, Germain, Rosenberg, Leclerc, and Hodge$)22W¥e argued that this age-related
decline in working memory resources makes it mdaffecdlt for older adults to engage in
complex thought. In fact, older adults are somesimaéerred to as cognitive misers (Morris,
Woo, & Singh 2005) because they are more likely tya@aunger adults to conserve working
memory resources. Older adults are able to ddoghfecusing on peripheral cues such as source

likeability and source attractiveness when makinlgesion instead of using working memory



resources (Christensen, Ascione, & Bagozzi, 1997 many instances, older adults’ heuristics
provide short cuts that lead to efficient deciswaking (Christensen, Ascione, & Bagozzi), but
there are also instances in which these heuristige a negative impact on the decision making
process. In many instances, one needs to usemngamémory resources to make the optimal
decision.

Working Memory

Working memory has been referred to as the woakejpf the mind and is thought to be
used for the manipulation and temporary storagaefofmation. It is an essential system that is
necessary for higher order functioning such asor@ag, comprehension, and decision making
(Lange & Verhaeghen, 2009). Baddeley and Hitcirg)®:ave developed a theoretical working
memory model to show how working memory is intragtinvolved in information processing.
The model has three main parts: namely the visatiadsketchpad, the phonological loop, and
the central executive. Of these parts, the mogbrant component for decision making is the
central executive. This area is concerned witmiog processes such as reasoning, in-depth
analysis, control, and resource allocation. Unioately, the central executive is the part of
working memory most vulnerable to the effects ahggVan der Linden & Bredart, 1994). Itis
also the part of working memory that is most ne@gstr complex decision making.

In fact, age-related changes in decision makirgjityuhave often been attributed to age-
related changes in executive processing (Finuddegz, Slovic, Scholze & Schmidt, 2005).
Given the changes in working memory and processegd (Henninger, Madden & Huettel,
2010) that occur as a function of age, one migbtime that older adults would inevitably be at a
disadvantage when information is presented ra@dty he/she has to quickly interpret the

information to make a quick decision. However, dlge-related decline is not the same for all



decisions. Age-related decline will vary as a fimtiof domain familiarity. The research shows
that older adults will be able to compensate fa-sgated changes in working memory and
processing speed by using their past experiengaitkly recognize and focus upon the most
relevant features when making a decision that requhoosing between two options. In other
words, | predict that working memory decline in@@dults may be compensated for by
increased domain familiarity.

Domain Familiarity

Previous research has shown that older adults ¢gnr@ater domain knowledge than
younger adults due to past experiences. Withgit@ater overall knowledge base, older adults
can create an expertise framework or schema thgitddin use as a point of reference when
making decisions in familiar domains. This framekvallows older adults to focus their
attention on relevant cues necessary to make agaaldy decision, improving their overall
decision making efficiency (Hess, Osowski, & Lec|eé2005). Thus domain familiarity can
mediate the effects of decreasing working memodyfanilitate cognitive functioning in the
decision making process (Leclerc & Hess, 2007; @hgger & Baltes, 1996).

For example, Johnson and Drungle (2000) have slioatrolder adults are able to make
better quality and faster decisions about medinatwith which they have previous experience
as compared to decisions about medications witlclwtiiey have no previous experience.
Recently, Wayde and Black (2013) performed a stadgvestigate older adult decision making
in familiar and unfamiliar domains as compareddanger adults. The familiar domain for
older adults was a house-purchasing decision. uffemiliar domain used for older adults was a
cell phone purchasing decision. The reverse wasfar younger adults. That is, the cell phone

purchasing domain was familiar to younger adultdenine house-purchasing scenario was



unfamiliar to younger adults. Results of the sturdlicated that older adults made significantly
better quality decisions in the familiar domainogposed to the unfamiliar domain. These
results also indicated that working memory pawntiatiediated the relationship between age and
decision-making performance in the unfamiliar ctiodi However, working memory was not
related to performance in the familiar domain.

Therefore it would seem to suggest that, althougrking memory is a crucial part of
cognitive functioning that is required to make gapality decisions, older adults are able to
compensate, at least in part, for this lack of wagknemory resource by relying on previously
acquired domain knowledge.

As stated earlier, one of the advantages that aeldiglts have in familiar domains is that
they are superior relative to younger adults attifigng crucial information with regard to
decision making. For example Hess, Bolstad, Woadbamd Auman (1999) found that older
adults were better at identifying and appreciatdiagnostic information when making social
judgments. In a later study, Hess and Auman (2@@lL¢ able to replicate these results.
Moreover, they also demonstrated that older adsiltperiority in using trait-diagnostic
information was unrelated to other cognitive fast@@.g., working memory) that have been
shown to influence individuals’ decision makingldi@s. This ability to quickly access
information from a well-developed expertise framekvg crucial for the next topic of
discussion--intuition.

Intuition and Decision Making

One of the ways in which expertise can help oldieiita make quick decisions is through

a phenomenon called intuition, which interestinghg been linked to domain expertise. The

concept of intuition, which has been defined inrd®®@ different ways (Abernathy and Hamm,



1995), is not a new concept. Although intuitiors lh@en largely relegated to concentrations
such as philosophy and management since the E28lys (Sinclair, 2010), there has been a
recent surge in interest in intuition as a scientdpic in psychology as evidenced by the
publication of several books and articles by ngiegchologists (Gigerenzer, 2007; Gilovich,
Griffin & Kahneman, 2002; Glockner & Witteman, 2QHodgkinson, Langan-Fox, & Sandler-
Smith, 2008; Hogarth 2001; Kahneman, & Klein, 2008ers, 2002; Plesssner, Betsch &
Betsch, 2008).The American Psychological Association Monitor @ydéhology(VVol.36 No. 3,
2005) has devoted a special issue to the topicteverently, thé€sychological InquiryVol.
21, 2010) also devoted a whole issue to the subjantuition. Though one widely accepted
definition of intuition does not exist, most resgaars will agree that intuition represents “direct
knowing that results from non-conscious holistiormation processing.” With this in mind, for
the purpose of this document, | have chosen tdahesdefinition provide by Betsh (2008) which
states:
Intuition is a process of thinking. The inputtis process is mostly provided by
knowledge stored in long-term memory that has lpeenarily acquired via associative
learning. The input is processed automatically arhout conscious awareness. The
output of the process is a feeling that can sasva basis for judgments and decisions.
This definition is informed by the major theorali@approaches to intuition, namely the
Cognitive-Experiential Self-Theory (CEST), whichcisaracterized by “experiential” and
“deliberate” processes of thinking (Epstein 199994). CEST is sometimes referred to as
System 1 and System 2, respectively (Stanovich9;19&novich & West, 2000), Hogarth’s
(2001) “tacit” and “deliberate” model of thinkingnd the cognitive continuum theory of

intuition and analysis (Hammond, Hamm, Grassia,Rearson, 1987). These theoretical



approaches all make important assumptions anahditns of intuition. One major assumption
that is common to all of the above mentioned tremois the assumption that intuition is a process
as opposed to a source of knowledge or a distystesn of the mind (Betsch, 2008). A
distinction that is made by these theoretical modethat there are two processes of thinking:
specifically, a conscious process and a subconsftinoonscious process. These two processes
have become known as the dual process models.
Dual Process Models

Numerous names have been used to refer to thpriveesses in the dual process model,
but for the purposes of this document, the firsicpss will be referred to as the deliberative
process and the second process will be referrad tbe intuitive process. The deliberative
process is thought to be relatively slow, assodiatgh rational, conscious, reason-based,
deliberate, analytic, inferential, and reflectiveqgesses. On the other end, the intuitive process
is thought of as spontaneous, quick, automatigstiml effortless, and implicit. (Betsch &
Glockner, 2010; Epstein, 1994; Evans, 2010; Hog&@A0; Loewstein, Weber, Hsee, & Welch,
2001; Plessner, Betsch, 2008; Reyna, 2004; Slot®8§; Peters et al, 2007). Intuitive
processing is thought to resemble Greenwald ana@jBsigoncept of implicit cognition (1995).

The existence of the dual processing model hasbteen confirmed in nuero-imaging
studies. The results of a fMRI study conducted.igpperman, Jarcho, and Satpute (2004)
indicated that judgments made with the evidencedbésonscious) system resulted in the
activation of the lateral pre-frontal cortex, pogieparietal cortex, and the hippocampus. They
collectively called these areas “C-system regiorAslternatively, judgments made with the self-
knowledge (intuitive) system resulted in activatiorthe ventromedial prefrontal cortex, basal

ganglia, and amygdala. These regions were colldgtnamed “X-system regions.” One caveat



to this is that activation of the X-system regianghe C-system regions was dependent on how
much experience the participants had in the rekedr@acision making domain. That is, when
participants made judgments in domains in whicly thed greater experience the X-system
regions were more likely to be activated than th&y&tem regions.

To continue, | will first outline the two majorehbries that attempt to explain the
information processing procedures that are thot@gbtcur during deliberative and intuitive
processing. That is, | will be explaining two é@ifént views of how the dual processes
(deliberative and intuitive processing systems) ehaglthought to function as a unit.

Parallel vs Continuum View

The first view, which is the most commonly accelpie the parallel view, and is best
represented by the previously mentioned CEST (kEpst894, 2010). This theory stipulates that
the two information processing systems (delibeeatind intuitive/experiential) are assumed to
work in parallel and these two processing systeresact seamlessly. This means that
individuals engage both the deliberative and inteiprocessing systems simultaneously to
process information. It also means that all betvawill be influenced by both the deliberative
and intuitive processing systems (Epstein, 2068&nce, a person making a decision about
buying a car will be influenced by both intuitivedadeliberative processes simultaneously in the
decision-making process.

On the other hand, the one-dimensional view, widdbest represented by the cognitive
continuum theory (Hammond, Hamm, Grassia, and Beal®987), suggests the use of one
process at the expense of the other process idiorension. This means that individuals
process information either using deliberative psses or intuitive processes, but never use both

processing modes simultaneously. Individuals napark and forth between the two



processing modes. For example, in making a deteigerson might use intuition for one
component of the decision, and deliberative prangdsr another aspect. Thus, the continuum
theory also expects most information processingeta mixture of intuitive and deliberative
processes, but one processing mode will dominatenespect to the final decision. In a recent
review of the two theoretical perspectives Singlad10) proposed that if examined closely, it
appears that the two theories have much in commadrhat the differences between these two
theories lies on the focus of each. At a neuralaldevel, the parallel and continuum
perspectives assume different neurological trajeagavith regard to intuitive decision making.
Neurological Pathways and the Parallél vs. Continuum View

First focusing on the parallel view, this view poses that different neurological
pathways are responsible for deliberative vs. fiMeliprocessing. The parallel view also
maintains that the neurological pathways associatédeach type of processing (i.e., intuitive
vs. deliberative) are operating simultaneouslyryia decision making task. The parallel in
comparison with the continuum view is more concdmwéh the neurological routes associated
with intuitive versus deliberative processes. #ases simultaneous activation of the
neurological routes associated with each of thetyes of processing (intuitive vs.
deliberative). Researchers who subscribe to thalphview have conducted extensive research
to determine the neurological substrates that diedesich of the two processing routes.

On the other hand, the continuum view proposesthiese is one neurological pathway
that is shared by deliberative and intuitive preess The continuum view also proposes that
either deliberative processes or intuitive processay use the neurological pathway but one
process (i.e., intuitive vs. deliberative) usesrbarological pathway at the expense and

exclusion of the other process (i.e., intuitive dsliberative) in the pathway.



Because the continuum theory assumes that precassesed serially rather than
simultaneously, those individuals who subscribéh&continuum theory versus the parallel
theory put special emphasis on which processingsyblas a greater influence on the outcome
and to what extent a particular decision was imfbgel by deliberate versus intuitive thought
processes (Hammond, Hamm, Grassia, and Pearsof), 198

Thus to summarize, most researchers agree thdutiigorocess models, which are
defined by the intuitive and deliberative procegsgstems, work in parallel. That is, both
systems work simultaneously

A third perspective (Sinclair, 2010) states tinat two views are fairly similar but focus
on different aspects of the decision making proc&ss instance, both views agree that there
will be a mixture of the two information processisygstems during the information processing
stage, even though they disagree as to whethdwtheoutes to information processing
(intuition vs. deliberative) operate simultaneousiyserially.

| shall now briefly discuss in more detail how le@rocessing system functions
independently. As described above, the delibexgirocessing system is thought to be relatively
slow and deliberate in its operation. Informati®thought to be processed in a step-by-step,
serial manner. Numerous researchers postulatéhisanodel has a low, or limited, capacity
(Betsch & Glockner, 2010; Epstein, 1994; Evans®@®ogarth, 2010; Loewstein, Weber, Hsee,
& Welch, 2001; Plessner, Betsch, 2008; Reyna, 28@man, 1996; Peters et al, 2007). To
explain the term “limited capacity,” Evans pointsprevious research that has linked the
deliberative process to the limited attentional earécutive functioning abilities as embodied in

the Baddeley and Hitch (1974) working memory maté=scribed in the working memory



section above. Thus, the deliberative procegmiseld because it relies heavily on finite
working memory resources.

In contrast with the deliberative processes aasediwith System 2, the intuitive
processes are thought to be quick, intuitive artdraatic. In fact, one of the most cited
attributes of intuition is related to its speed (@& Pratt, 2007; Sinclair et al., 2002). The
intuitive process is also thought to function withgonscious control and can process multiple
pieces of information in parallel. That is, theuitive process can process numerous pieces of
information at the same time as opposed to théelgtive process which processes information
in a serial fashion and is limited by working memoapacity. Thus, the intuitive process is
thought to have a high capacity (Betsch & Glock2ed,0).

Some researchers have proposed that intuitionatsayrely on the use of schemas,
specifically expert schemas. Dane and Pratt (28830)e that expert schemas can make accurate
intuitive decisions. That is, individuals with exfise in specific domains are able to create
highly complex and domain relevant schemas or framnkes which allows them to make
intuitive decisions. This process has also befanaxd to as “pattern matching,” as individuals
are thought to attempt to match patterns in thésaetmaking process with information in their
stored schemas. Thus domain familiarity may cbote to the use and effectiveness of intuitive
thought processes in decision making.

Intuition vs Heuristics

Although Betsch (2008) referred to intuition asaaromatic process that is performed
without conscious effort, other researchers viewiiion as “heuristic decision making,” that
does not occur as a result of automatic procebsésather occurs as a result of quickly

practiced routines. Specifically, some researchave argued that intuition is more accurately
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described as the use of mental shortcuts, or sidgsesion rules, that reduce complex tasks in a
process commonly referred to as heuristics. (@Giloet al., 2002; Kahneman, et al., 1982;
Tversky, & Kahneman,1973).

Due to the ongoing debate about the mechanisnmerlyndy intuition, Betsch and
colleagues (2001) conducted a study to differemfmbcesses underlying heuristics versus the
processes that underlie intuition by performingaes of experiments where participants were
asked unexpectedly to evaluate fictitious shaRa®or to this, the prices of the shares were
displayed to them in a dual task setting. Sevéintypieces of share information for 5 fictitious
target shares were randomly displayed. The ppaints were told that the primary task, which
was in reality a distracter task, was to memormetent presented to them in a video task.
Participants were told that their memory of theisikees would be assessed at a later date.

The secondary task, which was in reality the pnntask, was to read information about
the share prices that scrolled across the bottotimeo§creen in the videos out loud. Extensive
pretesting showed that this method prevented [yeitits from consciously integrating return
values and forming deliberate judgments on theeshafFhe results of this study indicated that
participants were able to correctly rate the higlug shares with the most positive rating and the
low value share with the less positive rating. gidater interest was that during a recall test
following the judgments, participants were unabledliably reproduce the average sum of
returns of share values. Betsch proposed thatattieipants used intuitive processes in making
accurate judgments of the share prices. To shatprticipants did not use heuristics, Betsch
performed two follow up experiments in which he mpafated the stock price order and values
to ensure that participants could not get the coaaswer by using purely a peak-end heuristic

strategy in the decision making process. In othenda;, they could not evaluate the shares by
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averaging the share prices. The results mirroresttof the first experiment. Thus, Betsch
(2008) makes the assertion that though people ek mecisions using quick, explicit heuristic
processes, they are also able to make decisiong psrely implicit intuitive processes. Other
researchers, such as Evans (2010), have agreethigittlaim and state that intuitive judgment
is based on a feeling of rightness or confidencigewteuristics are based on explicit analytic
rules.
Dual Processing Model and Aging

Research has shown that the deliberative processuulg is the system that is most
impacted by the effects of aging (Peters, Hesstftyasand Auman, 2007). A primary reason
for this impact on the deliberative process cafird@d to the heavy dependence on working
memory during the controlled, analytical procesdeafberation. Unfortunately, as individuals
age, working memory capacity is decreased. Tlseagiethora of research that has shown age-
related deficits in working memory of older adyEsnucane, Mertz, Slovic, Scholze and
Schmidt, 2005; Salthouse, McGruthry & Hambrick, @p@elative to younger adults.
Additionally, as the executive processing in oldéults is compromised (see working memory
section above), older adults process informatiowst than younger adults. These factors have
been shown to have a significant impact on oldeftaddecision making ability. In a study
conducted by Henninger, Madden, and Huettel (2h@)authors were able to show that the
effects of aging negatively impacted decision mglgnality. These age-related effects were
mediated by individual differences in processingexpand memory. Thus, the deliberative
processing system is likely to be compromised asgee

However, aspects of the intuitive processing systeem to be relatively spared by

aging. Abilities, such as implicit learning, memoand other automatic processing abilities, are
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largely spared by age (La Voie & Light, 1994; Light.a Voie, 1993;Rybash,1996; Zacks,
Hasher, & Li, 2000). In a study conducted by Salte et al., (1999) examining implicit
sequence learning between younger and older adedtsits showed that there were no
significant differences between younger and oldieltgperformance. Further support for this
conclusion has been shown by meta-analysis of aamdgmemory literature, which has shown
substantially smaller age effects associated wmhlicit memory as opposed to explicit memory
(Light, Prull, La Voie & Healy, 2000). Thus, thetuitive processing system (in terms of
implicit memory) is relatively untouched by theesdts of aging.

Affect, Intuition and Aging

Historically, researchers have believed that imdnitncludes an affective component
(Epstein, 1994). Recently, researchers have begaddress the specific role of affect in the
intuitive thinking process. Dane and Pratt (20@&Ye argued that affect can influence intuition
during three stages of decision-making: 1) Affeart be an antecedent to intuition; 2) Affect can
be a component of decision-making; 3) Affect cdiedafthe output component of decision-
making.

Dane & Pratt (2007) have stated that intuitivecpsses may be triggered by emotions
and affect. This assertion is supported by resettwat found positive mood to facilitate intuition
(Elsbach & Barr, 1999; Epstein, 2010; Weiss & Crgamno, 1996). Neuro-imaging research
has also shown that the basal ganglia is activaigdpositive affective stimuli and experiences.
As stated above, the basil ganglia is also activatepart of the X-system regions (Lieberman,
Jarcho and Satpute; 2004). Recently, Sinclair@@0as postulated that high intense mood, both

of positive and negative valence can facilitateitian. These types of emotional influences are
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referred to as exogenous emotions in that theyatreelated to the current decision but may
influence the outcome of the decision (Zeelenbe@i&ers, 2006).

Before discussing affect with respect to aging @acision making, | want to outline the
impact of affect on various components of cognitidhen affect is directly related to the
decision either as an affective component buiti thie information being processed by the
intuitive process (Sinclair, 2010) or as a moregyeral component such as anxiety associated
with making an important decision (Zeelenberg, d&#n & Pieters, 2008) it is labeled an
endogonous emotion (Zeelenberg & Pieters, 2006th® other hand, affect may also have an
output component such that affectively charged wandphrases, i.e. “gut feelings” or “gut
instinct” (Sinclair et al., 2002) can be used ayr@onym for intuition. These statements can also
serve as a confirmatory feeling for the decisiorkenand helps to put them at ease. It should be
noted that there is still considerable debate asaljdeement regarding the roles of affect in
intuition.

This notion that intuition is related to affectud®d be important with respect to aging
because research shows that older adults relyfect afiore than younger adults, which would
be consistent with socioemotional selectivity tlyeaBocioemotional selectivity theory
maintains that because older adults do not hagtfive, they are invested in enhancing
positive emotional experiences and minimizing negatmotional experiences. Thus an older
adult might be more likely to rely on “gut reactsoh There is evidence that older adults process
emotional information significantly more efficieptihan information lacking emotional valence.
For example, older adults can remember an emotamhadrtisement better than an

advertisement lacking emotional valence (Carsterfsang & Charles, 2003).
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Given the importance that emotions play in old&rl&s’ lives, they might be more likely
to rely on gut feelings or affect even when they @mable to verbalize the rationale for the
affect. Although intuition often has an emotionamponent (Dane & Pratt, 2007), | should
point out that intuition is not synonymous with seitning referred to as the affect heuristic. The
affect heuristic refers to the finding that an indual might consciously make decisions based
on likes and dislikes. A person might choose adiuy from a particular salesperson because
he/she dislikes the salesperson and will fail teftdly evaluate the salespersons message. A
person making such a decision would not be usitgtion. An example of intuition with an
emotional component would be a person who feelwrta a particular option but is unable to
verbalize the reason for their feelings.

Aging, Intuition and Domain Familiarity

In the Betsch (2008) definition of intuition, & proposed that the process of intuition
relies heavily, but not exclusively, on input fratnmain-specific previous experiences and prior
knowledge. This assertion is widely accepted arslipported by a large body of research by
numerous researchers (Klein, 1998; Simon, 1992;r§)y2910; Sinclair, 2010; Betsch &
Glockner, 2010; Hogarth, 2010; Renyan, 2004). Tbison that intuition relies heavily on past
experience has implications for older adults. Tibatesearch has shown that older adults have
greater bodies of domain knowledge due to theeresive past experience. Moreover, Hess and
colleagues (Hess & Auman, 2001; Hess, Bolstad, Woond & Auman, 1999; Hess, Osowski, &
Leclerc, 2005) have shown that past knowledge ntigh older adults build a framework that
allows them to focus their attention on relevardgscoecessary to make a good quality decision

and improves their overall decision making effiagn This expertise framework might allow
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older adults to make decisions on the basis oftiaturather than on the basis of deliberative
processes.
Decision Making and Cognitive Aging

How might this information impact decision makingolder adults? When processing
information in the decision making process, indidts could use the deliberative process or the
intuitive process to make a decision. As indicaadier, the intuitive process is characterized
by implicit, intuitive, automatic, or quick operaiis that are relatively effortless and
spontaneous. In contrast, the deliberative prosemsalytical, reason-based, and relatively slow
(Epstein, 1994, Loewstein, Weber, Hsee, & Welcl®12®Reyna, 2004; Sloman, 1996; Peters et
al, 2007). Deliberative processes rely heavilyvamnking memory. Unfortunately, as mentioned
above, there are a plethora of studies that inglitedt there are significant age differences in
working memory.

There is evidence, however, that the intuitivecpssing abilities (i.e. implicit memory
and implicit learning) are largely unaffected bynodive aging (La Voie & Light, 1994; Light &
La Voie, 1993;Rybash,1996; Zacks, Hasher, & Li,@00Therefore there is ample research
evidence to suggest that age differences mighbhexistent or at least attenuated in instances
in which individuals could rely on intuitive proces rather than conscious information
processes.

In this light, the current study follows up on \a@xamining age differences in intuition
versus deliberative processing. Would it be thrsedhat age differences would be attenuated or
even eradicated in situations in which decisiondadbe made through intuition? My
dissertation project follows up on research conellitty Queen and Hess (2010). They

presented younger and older adults with purchastegarios which were either complex —
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requiring a great deal of deliberation or relatyeimple, requiring much less processing of the
information. In the condition in which the decisioraking was less complex or simpler,
participants could make decisions based on oviengllessions. They also manipulated the
degree to which participants would have the oppuatguo deliberate about all the options
associated with their decision. In one conditiabgled the conscious condition, participants had
the opportunity to carefully consider all of theptions for three minutes after reading the
decision content and before making a decision. sBwend condition was labeled as the
unconscious condition but for the purposes of dasument | shall refer to it as the distracted
condition. In the distracted condition, particifawere preoccupied with a filler task
immediately following the reading of the decisimntent and before they were asked to make a
decision.

In the complex condition which required greatdrtazation, younger and older adults
performed better in the conscious condition vethadlistracted condition. To explain further,
when greater deliberation was required, both youagd older adults performed better when
given time to consider the decision material (tlee, conscious condition) before having to make
the decision. However, in the simple condition ightrequired less processing of the
information), both younger and older adult pareifs performed better in what we term the
distracted condition, or the condition in which treaticipants would not be able to deliberate.

Why would older participants perform better in thstracted condition in the simple
condition? It seems counterintuitive that particisawould actually perform better in any
condition when their resources are exhausted leganslary task as opposed to a condition in
which they could devote all of their resourcesh® tiask at hand. The authors argued that in the

simple condition, participants could make the attrcecision by relying on automatic processes
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or their overall affective impression after readihg materials necessary for decision making.

In this particular instance, the correct decisi@s\he one that was most obvious. Participants
in the conscious condition might have engaged meaassary analyses that might have led them
astray. It should be noted that for both the caxpind the simple condition, younger adults
outperformed older adults.

Given age-related changes in working memory, dpetof intuition is important. It is
important to know if older adults can trust theituition in domains of expertise, especially
when they are under pressure to make a fast decisleople of all ages rely on intuition and
sometimes intuition results in poor judgments (Dé&rferatt, 2007) Researchers need to
determine under which conditions intuition can Hectively used to make high quality
decisions. Examining whether intuition can be @ffely used with older adults can be
especially important given age-related changesarkivg memory and speed of processing.
Although this topic is important, there are somehan the literature. For example, to my
knowledge there have been no studies examiningioras a function of age and domain
familiarity.

Current Study
General Overview

The current study follows up on previous work (@uand Hess, 2010) by examining
age differences in decision making as a functiodatiberation time and familiarity. Though
this study has some similarities to the previous&puand Hess study, it also differs from this
study in a number of ways. In the Queen and Heslysparticipants were presented with
scenarios in which a person other than themselassmaking a purchase. Participants were

supposed to make purchases based on the fictjiensen’s wishes. Moreover, in the Queen and
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Hess study, participants were given two minutegéal over the purchasing options before
making a purchasing decisions based on this schiptontrast, in the current study, there was
no script that participants had to consider. Bi@dnts’ primary task was to choose which of two
options was the best deal for the money. Thutharcurrent study, there was an acquisition
phase in which participants were presented witikgerials, which included a list of features
describing the two purchasing decision options.

Another difference between this study and the Qe Hess (2010) study is in the time
constraints in the current study. The amount oétparticipants were given to read the
information in the initial acquisition phase diféel for each age group. Younger adults were
given 20 seconds to review the material duringaitiguisition phase and older adults were given
38 seconds.

These reading times were determined as a resaltedding and working memory pilot
study which is described in pilot study 1 of Append. The time limit was imposed to make
sure that none of the participants had time toalgtaleliberate about the various options during
the acquisition phase. Participants were inforthed at a later time, they would be asked to
make a decision based on the information they demithg the acquisition phase. This initial
phase of the study, in which participants reviewesdr options for the purchasing decision task
was labeled the acquisition phase.

Following the acquisition phase, participants lmetige second phase of the study, which
was labeled the deliberation phase. Participaete nandomly assigned to two conditions in
this phase of the study—the distracted conditioocomscious condition. One of the main

variables that was manipulated in this phase oé#periment was deliberation time.
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In the distracted thought condition, participantse presented with a filler task
immediately after the acquisition phase. Thefrfilsk placed a high demand on working
memory by using processes that are involved irstbage and manipulation of information in
working memory (Jonides et al., 1997), and thugsay limiting the amount of available
working memory resources for deliberation of thevwusly read material. Although
participants were not able to deliberate in théraeted condition, they were given three minutes
to deliberate in the conscious condition.

Finally, in the third phase of the trial, partiaigs were asked to make a decision. The
computer generated a choice on a computer scredmpaaticipants had to indicate whether they
chose option M or Z. They were not allowed to egvihe material presented earlier in the
study. The interesting aspect of this study i$ tiwéh groups of participants had to process
information fairly quickly to make the “correct” dision. Young and older adults were given 1
and 1.5 seconds, respectively, to respond. Mdoenration about the operationalization of a
“correct decision” is outlined in the next section.

The primary condition that allowed me to exammgition in decision making was the
distracted conditionTo reiterate, in the distracted condition, paréeits had virtually no time
for deliberation. They were exposed to informafienless than a minute in the acquisition
phase; they were immediately given a resource ddimgufiller task that exhausted their
resources during the deliberation phase. Finhly twvere given less than two secotamake a
decision during the decision-making phase. Givertime constraints in the distracted
condition, it was my belief that participants ire thnfamiliar domain would be unable to

prioritize information in the distracted conditioin the distracted condition, participants had to
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quickly distinguish between features that were iaifor decision making and features which
were less crucial in order to make the appropdatgsion.
Overview of materials and design of current study

All participants received one scenario that feaduxvo house options and another
scenario that featured two cell phone plan optidnseach of the presented scenarios, the correct
decision hinged on one feature (i.e., home scenaspectionand cellular phone scenario-
internet servick There were twelve features listed for eacthefdcenarios. In the house
purchasing condition, scenario M included a honspaation as an included feature in the
purchasing scenario. However, scenario M was thjighore expensive than scenario Z. In
scenario Z of the house purchasing condition, hmsgection was not listed in the purchasing
scenario, but the overall price of the house wasaphr than scenario M. It was my belief that
individuals (older adults) who had previous domawowledge in purchasing a home should
recognize that the inclusion of a home inspecti@newith a slightly higher price would make
scenario M a better quality decision. Thereforghwegard to the house scenario, a good quality
decision was operationalized as the selectioneptirchasing option that included the home
inspection.

Examples of the cell phone trials are presente&pipendix B. On the cell phone trials,
participants were presented with two cell phonespthat included a number of attractive
options including unlimited minutes, free text magag, and 3G capability. As one can see
upon reviewing Figure 1 in Appendix B, the cell pplans (i.e., Z and M) were basically the
same except that Scenario Z provided 3G capalitity Scenario M provided 4G capability.
However, in making a decision, one has to be chreficause although cell Phone M claims that

it is 4G enabled, it does not provide internet asceTlhus, although the cell phone in scenario M
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has numerous features that require internet atcodaaction, the cell phone plan offered did not
include internet access, making the internet-refi@atures irrelevant.

Individuals (younger adults) who have previous donknowledge in purchasing a cell
phone should recognize that scenario Z with 3G lméipaand internet access is a better quality
decision than scenario M. Moreover, they shoutdgeize that it is a “red flag” when a cell
phone has 4G capability but no internet accessilab the purpose of 4G is to increase the speed
of data transfers (internet usage) for a cell phofeerefore, with regard to the cell phone
scenario, a good quality decision was operatioadles the selection of the purchasing scenario
with internet access and 3G capability. Likewisgh regard to the house decision, a good
decision was operationalized as selecting the pophiat included the inspection. Participants
were told to select the option that provided thet lbleal for the money—putting aside any
personal preferences that they might have.

To summarize, to begin the study (i.e., the adtpmsphase) participants were presented
with a purchasing scenario. The scenario had twompand each option had 12 features
associated with it. Participants were given atkhitime to read the features in the two options:
20 seconds and 38 seconds for young and oldersadesipectively. In some instances, the
presented material was familiar to young adultg.(eell phone), but unfamiliar to older adults.
The reverse was also true (e.g., house). Followiisy during the deliberation phase, the
features and options were removed and participarntse conscious condition were given three
minutes to think about the scenario presented duha acquisition phase. Participants in the
distracted condition were immediately engagedfifiea task which was designed to tax
working memory resources. After the three minutegak all participants in all conditions were

presented with a decision screen with the two ogtisted. Younger adults were given one
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second to choose the option that provides thevadsé for money. Older adults were given one
and a half seconds to choose the option that pedvide best value for money. This procedure
was repeated for the house and cell phone purdndsicisions. In addition, following the
decision phase of the study, participants recearedpisodic memory test in which they were
instructed to write down all of the information thiaey could remember. They were also
instructed to write down the justification for théiecision. The episodic memory test was
included because there would be a time lapse battheeacquisition phase in which information
would be encoded and the decision phase in whidicipants would use the previously
encoded information. There are a plethora of stithat indicate age differences in episodic
memory (Mcintyre & Craik, 1987; Naveh-Benjamin, BQ®laveh-Benjamin, Hussain, Guez, &
Bar-On, 2003; Nyberg, Backman, Erngrund, Olofsgbhlilsson, 1996; Nyberg, Nilsson,
Olofsson, & Backman, 1997). Without the episodenmory measure, any age differences could
be attributed to differences in episodic memorfigathan age differences in decision making.
One could ask how | can be sure that my distractedlition induced intuitive cognitive
processes in young and older adults. Is it possi@t both young and older adults were making
decisions based on deliberation rather than @il believe that intuition and deliberation
processes work in parallel as outlined by the pelralew of the dual processing model. Thus, it
might be the case that some deliberative processesoperating in the distracted condition.
However, | believe that in the distracted conditpamticipants were more likely to use intuitive
rather than elaborative processes for three readphecause of the very brief presentation of
the materials during the acquisition phase 2) tief decision making time during the decision
phase, and 3) the brief time allotted to partictpaturing the decision phase. The reason that |

had participants justify their decision after sélggtheir product choice was to provide some
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type of measure of conscious processes duringdtisidn process. If participants could select
the appropriate option without being able to expthie basis for their decision, then | would
have some evidence that their decision was indaséddoon intuitive processing. In the next
section | will outline my hypotheses with respexthe groups of participants and the dependent
and independent variables in this study.

Hypotheses

Hypothesis 1it was predicted that both younger adults andraddelts would rate a high quality
product more favorably than a low quality produdhvgreater consistency in the familiar
conditions as opposed to the unfamiliar conditiohbat is, there would be a main effect of
domain. This has been shown in previous rese@idyde & Black, 2013) that shows the
benefit of domain familiarity in decision makinghi$ should be true for both the conscious and
distracted conditions. | predicted this despiteftct that features about the product would be
presented very rapidly for young and older adults.

Hypothesis 2it was predicted that the relation between agedmaision making would be
mediated via working memory in the conscious unfamcondition. | believed that working
memory would mediate age differences because indhscious condition, participants would
have three minutes to deliberate. | believeddiogihg that three minutes, younger adults would
use their superior working memory resources toréguut that one option in the unfamiliar
condition (i.e., the home condition for younger lég)thad a home inspection while the other one
did not. Moreover, younger adults would use thheghminutes to think about the disastrous
outcome that is possible without a home inspecti®ecause older adults have less working
memory resources, | believed that older adultdem=likely to engage in this type of

deliberation in the conscious condition. Youngeulesdwere expected to make better quality
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decisions than older adults in the conscious urfandondition as they will have greater
working memory resources to overcome their lactarhain knowledge.
Hypothesis 3It was predicted that younger and older adultaldionake better quality decisions
in the distracted familiar condition than the daisted unfamiliar condition. In the distracted
condition, the information would be presented glyi@nd participants would have to recognize
the “red flags” they should focus upon to make @islen. Recognizing these “red flags” would
depend more on prior knowledge than working memdiyus, | did not believe that working
memory resources would mediate differences in detimaking quality in the distracted
familiar conditions.
Method

Pilot Study

A pilot study was performed to determine the optimamount of time required for
younger and older adults to read and understanfiéteres associated with each of the
purchasing options without engaging in extensivéddeation of the material they were reading.
The results of the pilot study (first pilot stuchge Appendix A for the pilot results) indicatedttha
20 seconds was the optimum time for most youngeitsatb read and remember at least 7
features of the purchasing options. Thirty eigdttasids was the optimum time for most older
adults to read and remember at least 7 featurédgeqiurchasing options.

| also conducted a second pilot study to exanhieedegree to which my prior
assumptions about the knowledge base and decisaa&imgicapabilities of younger adults were
correct. In conducting this study, | made sevasslumptions about prior knowledge with regard
to young and older adults. | assumed that youadelts would not implicitly know that home

inspections would be necessary for buying a hohiieewise, | assumed that older adults
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wouldn’t realize the importance of internet accésganted crucial information in the acquisition
phase to be unfamiliar to both older and youngeitad Although | was fairly certain that older
adults would be unfamiliar with the necessity démet with respect to the 3G capable option, |
was not so certain that younger adults were unfamilith the necessity of a home inspection.
The familiarity vs. unfamiliarity of the home anutérnet option were crucial factors to consider
in developing the hypotheses. Therefore, | wantezbhduct a pilot study to validate my
assumptions.

To reiterate, one of the main predictions of nudgtwas that younger adults would not
be able to recognize the importance of a home otgpein the distracting condition because the
information was presented quickly during the aagjois phase and they would not have time to
deliberate during the course of the trial.

The results of the second study indicated thahgeuadults were able to make “correct”
decisions with respect to the housing scenaribéncbnscious condition (time to deliberate) but
not in the distracted (no time to deliberate) ctindi The procedures and results of the second

pilot study can also be found in Appendix A.
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METHODOLOGY

Participants

Approximately 49 younger adults and 40 older alwire used in this study. The
number of participants required for this study @agermined by conducting a power analysis
and examining the number of participants analynesimilar studies (Queen and Hess, 2010). A
power analysis indicated that a total of 54 pgraats were needed to achieve power of .95 for a
medium effect size. Younger adults were charaagdrby undergraduate University of Alabama
students under the age of 40 recruited using theh®togy department subject pool. Younger
adults received course credit to compensate thetméa time. Older adults were adults 60 or
older and were recruited from the surrounding comitguhrough appeals to Capstone
retirement home, The University of Alabama facuaty staff newsletter (Dialog), and fliers and
appeals to the Osher Life Long Learning Instit@&l(l) at the University of Alabama. Thus a
majority of older adult participants were retiredtilty and staff from the University of Alabama
or had some previous or current association tdJtheersity of Alabama. Compensation of 10
dollars was given to older adult participants. ERperiment lasted approximately 45 — 60
minutes.
Design

The design was a 2 Age (Young vs. Old) X 2 FamiligFamiliar vs. Unfamiliar) X 2
Thought conditions (Conscious vs. Distracted) mifeedorial design. The thought condition
was manipulated between subjects. Age was alseebetsubjects. The familiarity condition

wasmanipulated within subjects such that all partinigaeceived all familiarity conditions.
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Decision making taskfhe test material (see Appendix B) for this tasisweveloped by
adapting the decision making task used in a decismiliarity experiment conducted by Wayde
& Black (2013). Two different trials were createBlach trial consisted of one decision making
task with two options, one of high quality and afiédow quality. Unlike the previous study in
which participants had unlimited time to read tlhechasing decision, in the current study,
participants had a limited time to read the featufeeach purchasing decision. As stated earlier,
for the house purchasing scenario, the high quaption was the purchasing option that
included a house inspection for a slightly highecgthan the lower quality option. In contrast,
the low quality option did not include a house sjon but had a lower price. For the cell
phone purchasing option, the high quality optioriuded 3G capability as well as internet-
related features. The low quality option had ing¢ifeatures but did not include internet access.
One trial was familiar to each age group, the isgalso being true. That is, the familiar
trial for each age group was unfamiliar to the @pg age group. The information for each trial
was displayed on a computer screen in 20-point $iN@wv Roman font against a white
background. The two options in each trial were @né=d in a two-column table format with each
column representing a separate option. The topc eolumn was labeled and participants were
required to select one of the two column optioresented for each trial. As indicated earlier, |
predicted that prior knowledge about a domain walilolv individuals to quickly ascertain
which of the features (e.g., the inspection witharel to the home option or internet access with
regard to the cellular phone option) was most irtgodrfor making the correct decision and
which of the features was less important. It washelef that domain familiarity in the trials
would facilitate the intuitive process. The intugt process should allow participants to quickly

access the relevant information that is necessanyakke a good quality decision.

28



Explicit Conditions:To confirm that participants were taking this taskiously, participants

were also presented with purchasing scenariositbia so simple that no deliberation or prior
knowledge about the subject matter would be requwemake the best decision. Specifically,
participants received 2 decision making scenahasgderved as manipulation checks. These
explicit purchasing scenarios followed the samenftras the purchasing scenarios described as
critical trials. For the sake of clarity, | refed to these scenarios as Explicit Familiar Disaagct
Explicit Unfamiliar Distracted, Explicit Familiar @scious and Explicit Unfamiliar Conscious.
These versions contained explicitly stated infororatvhich would make it easy for both age
groups to choose the high quality product acrdssoalditions. In the explicit house purchasing
scenario, one option would include a home inspeama feature and would be cheaper overall
than the other purchasing option which would notude a home inspection. The lack of a home
inspection would be explicitly stated in the lowadjty option. Moreover, the overall price

would be more expensive in the low quality optigxdditionally, in both the distracted and
conscious explicit conditions, the option withdug home inspection would be more expensive.
For the explicit cell phone purchasing scenari@ option would include internet access
capability as a feature and would have 4G as ogptasthe other option which would have 3G
capabilities. In the explicit cell phone conditithve poor option would explicitly state that
internet capabilities are lacking. It was my pecadn that both younger and older adults would
perform well in the Explicit Condition. Thus, | waot expecting any main effects involving age
nor did | predict interactions involving age.

Experimental Conditions

Familiar ConsciousFor younger adults, the familiar conscious canditvas a cell phone

purchasing decision in which participants wouldjbeen 3 minutes to deliberate before making
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the decision. For older adults, the familiar coassicondition would be a house purchasing
decision in which participants would be given 3 utés to deliberate before making the
decision.

Familiar Distracted: For younger adults, the familiar distracted canditvas a cell phone
purchasing decision in which participants woulddistracted for 3 minutes before making the
decision. For older adults the familiar distracteesdition would be a house purchasing decision
in which participants would be distracted for 3 otes before making the decision

Unfamiliar ConsciousFor younger adults, the unfamiliar conscious oo would be a house
purchasing decision in which participants will beegp 3 minutes to deliberate before making the
decision. For older adults the unfamiliar consciocosdition will be a cell phone purchasing
decision in which participants would be given 3 utés to deliberate before making the
decision.

Unfamiliar Distracted:For younger adults, the unfamiliar unconsciousdaton would be a

house purchasing decision in which participantsidibe distracted for 3 minutes before making
the decision. For older adults the unfamiliar ursmous condition would include a cell phone
purchasing decision in which participants woulddistracted for 3 minutes before making the
decision.

A latin square counterbalancing procedure was tsethke sure that each trial occurs in
each ordinal position. That is, each purchasiegago appeared equally in the first and second
position. Furthermore, the position of the bettgtion on the computer screen (e.g., left or right
side of the screen) within each scenario was cobal#Enced across participants to ensure that

each option appeared equally on the left and sgld of the screen.
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The study was administered on a laptop in a dasting room in the Psychology
Department of the University of Alabama. Some ohf#ult testing occurred at various sites in
the Tuscaloosa area. For example, some testingreccat a senior citizen residential site,
Capstone Village convenient to older adult paraaig. All older participants received the
dementia screening scale SLUMS. Results wereus#yg from those participants deemed to be
free of dementia based on their SLUMS performacoees. The stimuli was presented via
Inquisit 3 Software Program.

Material

Demographic questionnairés questionnaire was used to gather general infoomabout the
participants. The questionnaire asked questioaatabpics such as sex, age, health, and
education. The questionnaire asked individualedaate the frequency with which they have
bought houses and cell phones in the past. Th&tiqneaire also asked participants to rate their
familiarity with the house and cell phone purchggmnocess on a 7-point likert scale. The
guestionnaire has been used frequently in Dr. BsaCkgnitive aging lab to collect demographic
information.

WAIS-IV VocabularyThe vocabulary subtest of the WAIS-IV test wasdugetest the verbal
ability of each participant. The vocabulary subtdgshe Wechsler Adult Intelligence Scale-1V

is a well-established verbal ability subtest of exbal Comprehension scale of the Wechsler
Adult Intelligence Scale-IV. This test was giverdetermine if younger and older adults have
equal verbal intelligence. The internal consisyereliability of the composite scores of the
Verbal Comprehension scale, process and compasitessis .96. The Pearson test retest

reliability is .95 (Wechsler, 2008).
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WAIS-IV Digit SpanThe Digit Span subtest of the WAIS-IV test wasduseassess the

working memory capacity of each participant. ThgiC5pan subtest of the Wechsler Adult
Intelligence Scale-1V is a well established shertrt memory subtest of the Working Memory
Scale of the Wechsler Adult Intelligence Scale-Vhis test was given to determine the working
memory span of each individual participant. THebdity of the subtest is .93 (Wechsler,
2008).

WAIS-IV Letter-Number Sequenciridhe Letter-Number Sequencing subtest of the WAAS-I
test was used as a secondary working memory meashre measure was used to assess
working memory, memory span, attention, and comaéioh. The Letter-Number Sequencing
subtest of the Wechsler Adult Intelligence Scaled\é well-established short term memory
subtest of the Supplementary Working Memory Scitb@Wechsler Adult Intelligence Scale-
IV. The reliability of the subtest is .88 (Wechsl|2008).

Saint Louis University Mental StatuBhe Saint Louis University Mental Status (SLUMSHi

new screening instrument for cognitive impairmenihe test examines orientation, short-delay
verbal memory, visual construction, and executwectioning (Tarig, Tumosa, Chibnall, et al.,
2006). The SLUMS is often used when working wiltheo adults to test cognitive functioning.
The SLUMS is used as a research tool to screetefmentia. Older adults received the exam in
order to help identify individuals that might befsuing from dementia (those scoring less than
twenty five on the SLUMS) and exclude their scdrem the final analysis.

Vulnerable Elders Survey -13he Vulnerable Elders Survey-13 (VES-13) (Salibale2001)

is a simple 13-item screening tool used to asdees adult self-reported age, their performance
on physical and functional activities, and theif-selated health (Min, Elliott, Wenger and

Saliba, 2006). The VES-13 is brief and can be atitared in approximately 4 minutes (4).
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The aim of the VES-13 was to identify community-diig older adults at risk of death or
decline. Scores range from 0 (lowest risk) toHiQH risk) (Min, Elliott, Wenger and Saliba).
The VES-13 has been shown to be highly accuratdemtifying physical and functional
impairment in older adults (Min et.al., 2009). Tiest-retest reliability of the total VES-13 has
been shown to be 0.92 of the Pearson Correlati@ifiCent (Mohile et.al., 2007).
Filler task: The “n-back” task was used as a filler task mdistracted condition. This task was
used because it places a high demand on workingonyeloy using processes that are involved
in the storage and manipulation of information iorking memory (Jonides et al., 1997). This
point is important as Acker (2008) has suggestatlttte significant results achieved by
Dijksterhuis and other researchers may be attribicehe filler task used. According to Acker,
the filler tasks used in earlier studies might Imate been resource demanding enough to prevent
deliberative thinking in the distracted condition&he filler task chosen for the current study, the
n-back test, has been used in numerous other utioossdecision making studies (Dijksterhuis,
2004; Kane, Conway, Miura, & Colflesh, 2007; HanesB& Doorn, 2009). According to the
extant literature, it does a good job of exhaustwogking memory resources. Thus, in the
distracted condition, participants were not abldebberate much during the thought phase of
the proposed experiment if the n-back is usedfaigiatask. In this task, participants were
shown a sequence of random figures and for eaahefigarticipants were asked to decide if that
figure matches the identity of the figure that wassented n places in the series or figures
(Jonides et al.).
Procedure

The sequence of events during the procedure wasediinto the following phases:

acquisition, deliberation, and decision. Eachheke phases is discussed in turn.
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Acquisition phaseTo begin the study, participants were given claatructions as to the

decision making task and thought condition. Theyeatold that they were to make decisions
based on information presented in the four scesariiba feature was not listed, they should not
assume that the feature would be available atitiee @f purchaseRarticipants received four
decision making trials. They were informed thateach of the four trials, they would receive
two options. They were given a limited amount ofdito review the options and to decide which
of the two options provides the best value forrttaney.

Following the instructions, participants were gr@ed with trial 1, consisting of two
options, and given a limited amount of time to rdadugh the features of each option. Younger
adult participants were given 20 seconds to readdatures of both options. Research indicated
that older adults process visible information 1Infets slower than younger adults. Thus, older
adults reading time was 38 seconds. After the timg had elapsed, the options were removed
from the screen.

Deliberation Phase Immediately following the removal of the optioias the computer screen,
participants in the conscious thought conditioneméen told that they had three minutes to
deliberate about the two options that were involvetthe decision making task. Participants in
the distracted thought condition were given theankitask to perform during the same amount
of time.

Decision PhaseAfter the time limit had expired in both thougltnditions, participants were
required to choose the option that they considerdx the best. They received a decision
screen which displayed labels associated withvtioedptions. They indicated their decision by
pressing a key that corresponded to the labelltheychosen. In the distracted condition,

younger adults had one second to make a decisabolder adults had a 1.5seconds to make the
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decision. This limitation in decision time was dse the Queen and Hess (2010) study and was
meant to limit a participant’s ability to engagecwnscious deliberation of the decision making
material. This condition remained consistent fbtreals. To reiterate, in the conscious and
distracted condition, participants were given 3utas to consciously deliberate on the material
or engage in the n-back task. Following the defiben stage, participants were forced to
immediately make a purchasing decision. Youngeitathad one second to make a decision.
Older adults had 1.5 seconds to make a decisiarticipants received all four (two critical and
two explicit trials) of the purchasing trials arétprocedure remained the same for each trial.
Following each trial, participants received a stidgiaper with the labels identifying each of the
two critical purchasing decisions. At this poithiey were asked to circle the choice that they
made earlier and were asked to write down a jastithn for their earlier choice for all four
purchasing trials. Participants were also asketrii® down thdeatures that they remembered
from the previously read material. This servedmgpisodic memory check.

After completion of the decision making task, Eapants were then presented with each
individual option presented in all four trials aasked to rate the value of each of these
individually. This component of the experiment waduded to examine the degree to which
there would be age differences in the ability te r@oducts consistently, independent of context.
As explained earlier, earlier studies have indiddbat there are age differences in the ability to
maintain a consistent perception of a product'si@alcross various contexts (Finucane, 2002).
With regard to the actual procedure, as statedeegphlarticipants were asked to perform this task
as a means of confirming that participants had laédés to correctly identify the value of each
option they were presented across the four tidsticipants then rated each option on a Likert

evaluation scale. The scale ranged from “1” intiingpa low quality option to “7” indicating a
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high quality option. All participants were therkad to complete the demographic
guestionnaire. Following this, all participantsres@dministered the VES-13.

Following this, all participants were asked to gbate the Digit Span Subtest and the
Letter-Number Sequencing subtests of the WAIS-I\¥¢xtamine working memory. Following
this, older adult participants were administereel $hUMS. Finally, all participants were
administered the vocabulary section of YWAIS-I1\V,

Debriefing

Upon completion of the study, participants weld tbe true purpose of the
study. Any questions that participants had wessvaned. The participants were given their
compensation for participating in the study, eitimethe form of course credit for younger adults
or monetary compensation for older adults. Paicis were thanked for their participation and
given information about who they could contach#y had further questions or encounter any

problems as a result of participating in the study.
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RESULTS

Demographics

A total of 95 participants completed the study.iddicated earlier, all older adult
participants received the SLUMS. The only par&cits included in the analysis were
participants who showed no signs of dementia basdteir performance. Because the cut off
score for dementia is 25, individuals scoring kbss) 25 were excluded from the final analysis.
Six older adult participants were dropped fromfthal analysis due to SLUMS scores less than
25. The final analysis was conducted on 49 youadaits and 40 older adults. Of the final 89
participants, 23.6 % were male and 76.4% were femBesults for means and standard
deviations of age, education, vocabulary, workirggmory (LNS and DS), health (VES-13), and

cognitive screener (SLUMS) scores are displayethinie 1.
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Tablel
Participant Mean and Standard Deviation (SD) foeagducation, vocabulary, working

memory, health and cognitive functioning

Younger adults(n=49) Older Adults(n=40)
Mean SD Mean SD

Age 18.33 .69 68.2 6.84
Education 13.12 .39 18.30 3.62
Vocabulary 27.63 10.29 44.98 10.00
LNS 19.47 3.49 18.87 3.05
DS 27.33 4.88 28.13 5.37
VES-13 14 .54 1.68 3.45
SLUMS 27.67 1.72

Psychometric Tests

Psychometric tests were given to determine if ganrand older adults differed on
variables such as education, which might be reletgxbrformance in the experiment. |
conducted-tests to determine if there were age-related idiffees in psychometric test
performance.

First, starting with age differences in educatiocompared the difference in years of
education of younger and older adults by usinghdependenttest. The difference in years of
education between younger adufs £ 13.12,SD = .39) and older adult$A = 18.30,SD=

3.62),t (39.73) = 8.98p < .05was significant, which indicates that the two grethad markedly
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different years of education. As one can see fiteertable 1, older adults had higher education
than younger adults.

Working memory of the participants was examinedd&ministering the LNS and DS
sections of th&AIS-IV. | compared the scores of each of these sectwwngting and older
adults by using an independenést. The difference between younger adult LMS=(19.47,
SD= 3.49) and older adult LNS$A = 18.88,SD = 3.05) scores was not significan{87) = .85p
=.40. The difference between younger adult D6 27.33,SD = 4.88) and older adult D$A(
= 28.13,SD=5.37) scores were not significan(37) = .73p = .47. This indicates that the two
groups did not have markedly different working meyncapacity.

Verbal ability of participants was examineddmministering the vocabulary section of
the WAIS-IV. | compared the vocabulary scores of young andradults by using an
independent test. The difference in vocabulary scores betweemger adultsM = 27.63,SD
=10.29) and older adultM(= 44.98,SD= 10.00)t (87) = 8.01p < 05was significant, which
indicates that the two groups had markedly diffelevels of verbal intelligence. In this case,
the older adults had higher verbal intelligencenttiee younger adults.

Participant health and physical functioning waaremed by administering the VES-13
| compared the scores of young and older adultssinyg an independentest. The difference
in VES-13 scores between younger adiMs<.14,SD= 0.54) and older adult$/(= 1.68,SD=
3.45),t (40.56) = 3.07p < 05was significant, which indicates that the two gretad markedly
different levels of reported health and physicaldiioning. Older adults had significantly more
health problems than younger adults. To summahieelemographic and cognitive ability data,
there were age differences in perceptions of headttbal ability, and education but no age

differences in working memory.
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Explanation for response latencies

To assess the hypotheses of the current studycipant responses to the decision
making scenarios were analyzed. When the resgonsef both younger and older adult
participants were examined, results indicated radribe younger adult participants responded
within the 1 second time limit for the decision aw®in the distracted familiar condition or the
distracted unfamiliar condition. Similarly, nonetbe older adult participants responded within
the 1.5 seconds limit in the distracted familiandibion or the distracted unfamiliar condition.
Thus, the response times for each age group wemndatdized and only responses within 1
standard deviation of the mean for younger andra@dalts were used in the analyses. However,
analyses of results within one standard deviatidh@mean response times did not yield
significant power. Therefore, the analyses weralaoted on all available results (49 younger
adults and 40 older adults) in an effort to achigneerequired power for significance. Results of
the mean and standard deviation for the respomsstare displayed in table 2.
Table 2

Participant Mean and Standard Deviation (SD) fospense time in seconds

Younger adults Older Adults
Mean SD Mean SD
Implicit Familiar 2.31 2.52 253 192
Implicit Unfamiliar 1.01 1.11 1.84 1.20

Before analyses were conducted on the respongke decision making scenarios, initial
analyses were conducted on the familiarity ratimigthe domain specific scenarios to examine

the domain knowledge of each age group. Thanelyaes were conducted to explore to what
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extent the younger adult participants were famwéh cell phone purchasing scenario and
unfamiliar with house purchasing scenario and oddiedt participants were familiar with the
house purchasing scenario and unfamiliar with #leptione purchasing scenario. Participants
were asked to rate their familiarity with the puasing process for each of these scenarios on a
scale of “1” to “7” where “1” represented no infoation and “7” represented an expert. Patred
tests were conducted to determine if the studyrapans were correct. The results of the
pairedt-tests show significant results that verified thenpise of the hypothesis in that younger
adults were familiar with the task of purchasinyj ppones and unfamiliar with the task of
purchasing a house while older adults were familidin the task of purchasing a house and
unfamiliar with the task of purchasing a cell phone
Overview

To examine any interactions amahd@ge (Young vs. Old) X 2 Familiarity (Familiar vs.
Unfamiliar) X 2 Thought condition (Conscious vssbacted), a three way mixed factorial
ANOVA was conducted. It should be noted that #malysis only included data from the
implicit condition, the condition that containeckttritical trials. Age and thought condition
were between-subject variables and familiarity eagthin-subjects variable. The means and
standard deviations are displayed in Table 3. &hee several interesting points to note about
Table 3. First, older adults outperformed youraghrlts with respect to overall accuracy.
Interestingly, this positive effect of age was mprenounced in the unfamiliar than in the
familiar condition. Another surprising pattern It older adults were better able to use intuitive
decision making than younger adults. That is, oo was examined in this study through
performance in the distracted condition, and o&krlts clearly outperformed younger adults in

this condition.
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These observations were supported in a 2 Age (Ye@snOld) X 2 Familiarity (Familiar

vs. Unfamiliar) X 2 Thought condition (Conscious 8stracted) ANOVA which indicated a

significant main effect of ag&(1, 85) = 4.04p < .05 ;nzp: .05, indicating that older adults

performed better than younger adults. Althougleoktults performed better in the unfamiliar

than in the familiar condition and the reverse tae for younger adults, there was no age x

familiarity interaction, nor was there an age x ileanty x thought condition interaction.

Additionally, there was no main effect of familigrnor was there a main effect of thought

condition.

Table 3

Participant Mean and Standard deviation (SD) prdjmor correct as a function of Age,

Familiarity and Thought Condition

Younger adults(n=49)

Older Adults(n=40)

Mean SD Mean SD

Familiar

Conscious .72 46 .70 47

Distracted .58 .50 .70 A7
Total .65 48 .70 46
Unfamiliar

Conscious .60 .60 .80 41

Distracted .58 .50 .85 .37
Total .59 .50 .82 .39
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Thus far, | have conducted an ANOVA to examinertteen effects and interactions with
respect to the data. | will now discuss the resofiteach analysis in terms of each hypothesis.
Although my data are essentially categorical in gaaticipants made forced choices to
determine the better of two options, | analyzedda& using ANOVAs. ANOVAs are widely
used to analyze categorical data, and ANOVAs drasbto violations of normaility. | realize
that there is some concern among researchersdimgf parametric procedures with categorical
data could lead to spurious results. Thus, | afsdyzed the data using nonparametric
procedures such as Chi Square and Binomial tést30 instances did the nonparametric
procedures yield different findings than the parim@rocedures. For the sake of brevity, | have
only included the parametric analyses in this domotmin the next section, | will examine the
predictions raised in my hypotheses.

Hypothesis 1 The first hypothesis predicted that both youraphilts and older adults would rate
a high quality product more favorably than a lovaliy product with greater consistency in the
familiar conditions as opposed to the unfamiliandiions. This should be true across both the
conscious and distracted conditions. To examindaimgiar and unfamiliar conditions within
each age groups, paired saniglests were conducted to determine if accuracy darsea
function of familiarity within either age group.eBults indicated that for younger adults, there
was no significant difference in accuracy acrossfémiliarity conditions, familiar conditior
=.65,SD = 0.48) vs unfamiliar conditiorM = .59,SD= 0.50)t (48) = .65, = .52. | conducted
the same analysis with respect to the older aduw#t.dThe analysis of the older adult data
yielded similar results. For older adults, resofta paired sampletest indicated no significant
difference between the levels of accuracy in timlfar condition M = .70,SD = 0.46) versus

the unfamiliar conditionsM = .82,SD=0.39),t (39) = 2.21p = .23.
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Hypothesis 2 The second hypothesis predicted that the reldiaween age and decision
making would be mediated via working memory in¢beascious unfamiliar condition. |

believed that working memory would mediate ageed#hces in the conscious condition for
several reasons: 1) There is evidence that oa@aaity to deliberate and consider multiple
alternatives is determined by working memory (Heger, Madden & Huettel, 2010); 2) There
is evidence that older adults have less working orgroapacity than younger adults; 3) |
specifically thought that working memory would becassary in the unfamiliar domain because
one would need greater working memory capacity wdwarsidering unfamiliar versus familiar
information. However, as indicated earlier, indegmmtt-tests indicated that there were no age
differences in working memory. Nor was there ansigant correlation between age and
working memory. Moreover, there is no evidence yloainger adults outperformed older adults
in the unfamiliar condition. If anything, as orencsee from Table 3, older adults outperformed
younger adults. Thus, it would be inappropriatednduct mediational analysis to examine the
relation between age and decision making perforeanthe unfamiliar condition.
Nevertheless, an important question remains. e significant age differences in the
ability to make appropriate decisions in the untendomain? | conducted a 2 Age (young vs.
old) x 2 Thought Condition (Distracted vs. ConssjpANOVA on the data in just the

Unfamiliar domain. The data yielded a significargimeffect of agef-(1, 85) = 5.80p < .05 ;

nzpz .06, because older adults were more accurateythamger adults, however the data failed
to yield a thought condition x Age interactidf(1, 85) =.12p = .73 ;nzp: .0. Additionally,
there was no main effect of Though Condition. Tlalder adults were more accurate than
younger adults in the unfamiliar condition but alddults’ superior performance does not seem

to be mediated by working memory.
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Hypothesis 3:The third hypothesis predicted that younger anemhdults would make better
quality decisions in the distracted (i.e., no tifmedeliberation) familiar (i.e., cell phone-young
adults; house older adults) condition than in tisé&ralcted unfamiliar (i.e., house younger adults;
cell phone older adults) condition. In the disteal condition, the information would be
presented quickly and participants would have togeize the “red flags” that they should focus
upon to make a decision. | believed that prior kieolge would be crucial in this condition

That is, recognizing and appreciating that certaiormation should serve as “red flags” would
depend more on prior knowledge than working memaAgain, in the distracted condition, |
assumed that participants would not have time étibdration and thus would rely on intuitive
processes to make a decision.

Table 4 displays the means and standard devidiorike distracted implicit conditions.
Interestingly, as one can see, for the youngernsdihlere were no differences in accuracy as a
function of familiarity. In contrast, for the oldadults, the unfamiliar condition was actually
more accurate than the familiar condition.

The aforementioned pattern of data was supponeddaired sampletest in which |
compared accuracy as a function of familiarityhia tlistracted conditions within each of the age
groups. First focusing on younger adults, theltesodicated that there was no significant
difference (with regard to accuracy) between tlstracted familiar condition| = .58,SD =
0.50) and the distracted unfamiliar conditidh £ .58,SD= 0.50),p = 1.0. In fact, as one can
see, the younger adults’ performance was almostigxhe same across familiarity domains in
the distracted thought condition. The same analg§éhe older adult data also failed to yield
significant differences between the distracted f@am{M = .70,SD = 0.47) and unfamilial =

.85,SD=0.37), conditiongp = .51. However, it is noteworthy that the youngeult
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performance is barely above chance in the distaotelicit condition. In fact, | conducted a
one samplé-test to determine if accuracy was above chandeeidistracted condition. The one
samplet-test analysis indicated that it was nq®3) = .81,p = .43. Thus, even though I initially
predicted that younger and older adults would perfbetter in the familiar versus the unfamiliar
domains in the distracted condition, there waswidesmce that familiarity mattered with respect
to the distracted condition. Further, with resgeatlder adults, the evidence indicates that they
performed better in the distracted condition thaanger adults.

Table 4

Participant Mean and Standard deviation (SD) focid®n making quality of familiar and

unfamiliar purchasing scenarios in the distractatpliicit condition

Younger adults(n=24) Older Adults(n=20)
Mean SD Mean SD
Familiar .58 .50 .70 A7
Unfamiliar .58 .50 .85 37

Explicit Condition

To confirm that participants were taking this taskiously, participants were also
presented with purchasing scenarios that werensplsithat no deliberation or prior knowledge
about the subject matter wasjuired to make the best decision. Table 5 dysplae accuracy
data as a function of thought condition and famitlya | initially thought that the explicit
condition would yield ceiling effects because judmnts in this condition were so
straightforward. However, as one can see upomrwerg Table 5, the younger and older adults

yielded responses which were far less accuratedhgimally anticipated. There are several
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additional points to note in Table 5. Althoughei@dults outperformed younger adults in the
distracted condition when the information was pnése implicitly, older adults did not
outperform younger adults when the information waesented explicitly in the unfamiliar
condition. In fact, older adults’ performance lre istracted unfamiliar condition was quite low
(55%), significantly lower than their performancethe distracted familiar (85%). This is quite
surprising, given that information in the explicandition is presented in a very straightforward
way and it should be fairly simple to choose thstloé two options.

Recall that | initially predicted that familiarityould have a larger impact on older
adults’ performance than younger adults’ perforneandhe implicit condition. Interestingly,
familiarity is having a fairly large impact on oldadults’ performance in the explicit condition.
If one reviews Table 5, one can see that youngeltsigherformance remains close across the
familiarity conditions.

| conducted analyses directly comparing familiad anfamiliar conditions in the explicit
condition to examine the possibility that accuraayied in the explicit condition as a function of
familiarity and age.

Performance in the Explicit Condition across Familarity Domains

| first compared performance across familiaritpdidions without considering thought
condition. A paired sampletest was conducted in which | compared accura¢iyarunfamiliar
versus the familiar conditions. The results inthdathat there was no significant difference
between the responses in the explicit familMr=.71,SD = 0.46) and the responses in the
explicit unfamiliar conditions for younger adul{®) = .73,SD= 0.45),t (48) = .24p = .81. For
older adults, a paired sampiteest yielded a significant difference between theels of accuracy

in the familiar condition1 = .80,SD = 0.41) and unfamiliar condition®(= .63,SD= 0.49),t
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(39) = 2.21p < .05. Table 5 displays the accuracy data as eitumof thought condition and
familiarity. As pointed out earlier, this patteshresults for older adults is surprising givenithe
relatively good performance in the implicit conditi

Table 5

Participant Mean and Standard Deviation (SD) prajpmw correct as a function of Age,

Familiarity and Thought Condition in the Explicibrdition

Younger adults(n=49) Older Adults(n=40)
Mean SD Mean SD

Explicit Familiar

Conscious .80 41 75 44

Distracted .63 .50 .85 .37
Total g1 A7 .80 41
Explicit Unfamiliar

Conscious .68 48 .70 A7

Distracted .79 42 .55 51
Total 73 45 .63 49

Examining Age Effects in the Unfamiliar Condition

Because the data in Table 5 reveals that youngeolaer adults responded quite
differently in the unfamiliar condition as a furanti of thought condition, | was interested in
following up on that observation with additionab&yses. | conducted a 2 Age (Young vs. Old)

x 2 Thought Condition (Conscious vs. Distracted)@WA on the data in just the unfamiliar
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condition. Although older adults performed muchrenpoorly than younger adults in the
distracted unfamiliar condition, there were no gigant interactions or main effects.

| then followed up with analyses in which | focdsen data in the distracted unfamiliar
condition. Recall that the distracted conditiothis condition in which participants were unable
to deliberate and thus | surmised that participamsld have to use intuitive processes to make
decisions in this condition. To examine the eSexftage on decision making in the explicit
distracted familiar condition, | used a paired skjpest analysis across familiarity domains in
the explicit condition. For younger adults, resuftdicated that there was no significant
difference in accuracy in the familiar conditiavi € .63,SD = 0.50) vs. unfamiliar conditioM
=.79,SD=0.42)t (23) = 1.28p = .21. However, for older adults, there was aificant
difference in accuracy between the responses iexpkcit familiar distracted conditioM =
.85,SD = 0.37) and the responses in the explicit distccinfamiliar conditionNl = .55,SD=
0.51),t (19) = 2.85p < .05.
Age and Context Effects

Previous research conducted by Finucane (200®)ates that older adults are less
consistent than younger adults with respect ta #naluations. That is, earlier research has
shown that older adults’ ratings are more influehlog context than younger adults’ ratings.
In order to find out if there would be age diffeces in contextual bias in the current study,
participants rated the products twice. In additimparticipants’ making decision choices about
which of two products was preferable in the decipbase of the experiment, participants were
also asked to rate the value of each of the itewhsidually. As stated earlier, participants were
asked to perform this task as a means of confirthagparticipants had been able to correctly

and consistently identify the value of each optiogy were presented across the four trials.
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Participants rated each option on a scale rarfgomg “1” indicating a low quality option
to “7” indicating a high quality option. The medios the implicit conditions are displayed in
Figure 1and the means for the explicit conditiomdisplayed in Figure 2. To evaluate the
participants’ ratings of each individual productnaltivariate ANOVA was conducted on their
responses. Age group was used as the indepenalégibie while participant ratings for the
eight individual products were used as the depengsrables. The results of the MANOVA
indicated there was an overall significant effdcage on the combined dependent varialies,
(8, 80) = 2.69p <.05; Wilk's Lambda = .79;72p: .21. When results of the dependent variables
were considered separately, the only differenaedch significance was the implicit house
option considered to be of good quali®f(l, 87) = 6.12p <.05;;72p= .07. Older adulta\ =
6.45,SD= 1.45) were more likely to rate high quality @pis more favorably than low quality
items in the house condition but younger adits=(5.67,SD = 1.49) did not make that
discrimination.

The results in this phase of the study in whiahtipipants made consistency judgments
indicate that there were age differences in comscst, but not in the expected direction. As it
turns out, older adults were more consistent tlmamger adults. That is, older adults were more
likely than younger adults to rate high quality guots more favorably than low quality products
across familiarity domains.

To explain in more detail, although younger adgéise higher ratings to the higher
guality cell phone option than the lower qualitytiop, younger adults did not discriminate
between low and high quality options with regardh® house option (i.e., the unfamiliar

domain for younger adults). Younger adults di@ tae high quality option more favorably than
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the low quality option when having to make fed choice decisions in the earlier part of
study.

Figure 1

Younger and Older adult average scores for theviddial scenario ratings for the house &

cell phone scores

Average participant scores in individual ratings

HYoung

mold

Implicit House Good Implicit House Poor  Implicit Cell Good Implicit Cell Poor
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Figure 2
Younger and Older adult average scores for theiexmhdividual scenario ratings for the house

and cell phone scores

Average participant scores in explicit individual ratings

B Young
3 old
2
1
0

Explicit House Good Explicit House Poor  Explicit Cell Good Explicit Cell Poor

Participants’ ability to justify their decision

In addition to instructing participants to rateleaption individually (independent of
context), | also required participants to justtigir previous evaluations. | did this because one
might wonder whether individuals were making trimuitive decisions during the phase of the
experiment in which participants had to choosebgtter of two options. If participants were
able to select the appropriate option without beiblg to justify their decision, then | would
have some evidence that participants were beimgenéed by unconscious mechanisms.
Thus, following participants’ decisions on the phasing scenarios, they were asked to write
down a justification for their earlier choice fdret purchasing trials.
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The patrticipants’ responses were analyzed for fleegk.” That is, | read their
justification for making a decision to determingdrticipants referred to the critical information
presented in each scenario to distinguish a gamd & poor choice. With regard to the house
condition, the critical information was the inspent With regard to the cell phone condition,
the critical information was the internet serviBesults are displayed in table 6 below. A two-
way mixed factorial ANOVA was conducted in whicheagas between-subjects and familiarity
was within-subjects. The results indicated thatehwas a significant interaction between
familiarity and age condition in that younger adu{ = 8.50,SD = 3.54) were more likely to
list one of the critical items designated as “reg$” as reasons for their choices in the
unfamiliar condition compared to older adult$ £ .50,SD=.71). Interestingly, in the familiar
condition, older adultd = 6.0,SD = 1.41) were more likely than younger adults $b fred
flags” as reasons for their choicé$ € 4.0,SD= 4.24), Wilks Lambda = .0E(1, 2) = 200p <

.05 ;nzp: .99. There were no significant main effects.
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Table 6
The number of participants as a function of agmifiarity, and thought condition who listed

“red flags” in their explanation of the basis ftieir decisions

Younger Adult Older Adult

Familiar

Conscious 1 7

Distracted 7 5
Total 8 12
Unfamiliar

Conscious 6 1

Distracted 11 0
Total 17 1

Interestingly, the younger but not older adultbpvdid indicate their rationale for their
decisions were more likely to justify their decissoin the distracted rather than the conscious
condition. Again, the majority of individuals diobt justify their decisions.

Episodic Memory Measure

In addition to being concerned with participantsility to justify their decisions, | was also
interested in participants’ episodic memory. | waacerned that age differences in episodic
memory might influence decision choices. If younged older adults produced drastically
different data with respect to their decision clksicone explanation for the age differences could
be age differences in episodic memory. Particpamdre also asked to write down any features
that they remembered from the previously read rataes an episodic memory check. Results

for the implicit data are displayed in Table 7 eloThere are several points to note with regard
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to Table 7. First, younger adults remembered rtiaae older adults. Both younger and older
adults remembered more items from the familiar tih@unfamiliar domain. Familiarity had a
larger impact on older adults’ episodic memory perfance than younger adults’ performance.
Table 7

Number of items remembered by participants follgwgompletion of the decision makingka

Younger adults(n=49) Older Adults(n=40)
Mean SD Mean SD
Familiar
Conscious 7.60 3.62 5.10 4.61
Distracted 5.46 3.35 5.45 4.24
Total 6.55 3.62 5.28 4.37
Unfamiliar
Conscious 6.68 3.88 3.05 2.70
Distracted 6.04 3.54 3.25 3.29
Total 6.37 3.70 3.15 2.98

The aforementioned observations were supportedbiFamiliarity (Familiarity vs.
Unfamiliarity) x 2 Thought Condition (Distracted.\Gonscious) x Age (Young vs. Old) three
way mixed factorial ANOVA. The ANOVA indicated &sificant interaction between
familiarity and ageF(1, 85) = 8.89p < .05 ; Wilk's Lambda = .9]172p: .10, indicating that
older adults remembered significantly more famitiams M = 5.28,SD= 4.37 than unfamiliar
items (M = 3.15,SD= 2.30). The results also yielded a significaaimeffect of familiarity,

F(1, 85) = 12.22p < .05; Wilk's Lambda = .87;72p= .13 indicating that participants
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remembered more familiar itemigl & 5.98,SD = 4.00) than unfamiliar item&A(= 4.92,SD=
3.74). There was a significant main effect of &f&, 85) = 9.77p < .05 ;nzp: .10, indicating
that younger adultdM = 6.37,SD = 3.70) remembered significantly more items thdéoadults
(adults M = 3.15,SD = 2.98). There was no significant three way iat&on between
familiarity, age and thought condition. These tessare consistent with the episodic memory
tests from the pilot study. Interestingly, oldduls’ performance was better than younger
adults’ decision making performance in the impligifamiliar condition, but yet their episodic
memory performance was not.

| also examined age differences in episodic menotige Explicit Condition. Although
| originally thought that the Explicit Condition wa manipulation check, the explicit condition
actually yielded interesting results that mightcghght on the relation between age, encoding
conditions, and decision making. Thus, | conduet@dFamiliarity (Familiarity vs.
Unfamiliarity) x 2 Thought Condition (Distracted.WSonscious) x Age (Young vs. Old) three
way mixed factorial ANOVA on the Explicit Data. @ RANOVA yielded a significant main
effect of familiarity,F(1, 85) = 11.88p < .05; Wilk’'s Lambda = .8872p: .12 indicating that
participants remembered more familiar items< 5.88,SD = 3.94) than unfamiliar item$A(=
4.73,SD=3.95). There was a significant main effect@é,& (1, 85) = 20.46p < .05 ;;72,,: 19,
indicating that younger adultM(= 7.06,SD = 3.41) remembered significantly more items that
older adults = 4.42,SD= 4.15). There were no significant interactioesaeen familiarity,

age and thought condition nor was there a sigmfiocaain effect of thought condition.
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DISCUSSION

This project addressed a number of important sssoacerning age, familiarity, and
intuition. One of the main motivations of this Wwawas to determine if there were age
differences in the ability to use intuition. Aglioated earlier, intuition is used often to make
important decisions. Are older adults as faciléh@r use of intuition as younger adults?
Furthermore, is it feasible for older adults to irgaition when making daily decisions?

| examined age differences in intuitive decisiorkmg as a function of thought
condition and familiarity. First, to examine théeets of intuition on decision making, | created
two thought conditions. In one condition (i.eg tistracted condition), participants had little
time to deliberate and in the second condition, (itee conscious condition), participants had
three minutes to deliberate. To make sure thaiggaeihts did not have time to deliberate during
the acquisition and decision phases of the stuohypbsed a time limit. | also manipulated
domain familiarity for younger and older adultsdidl this by providing younger and older adults
with information related to a cell phone (familfar young but not for older adults) or house
(familiar for older but not younger adults) purcimgsdecision.

| also varied the degree to which the informati@s\presented in a straightforward way.
On half of the trials, critical information was pemted subtly within a scenario and participants
had to quickly recognize the importance of thaaltinformation to make the optimal decision.
Those trials were labeled implicit trials. On titber half of the trials, the information was
presented in a very straightforward way, such ithags fairly easy to determine which of the

two options was best. The very straightforwaralsrivere labeled explicit trials. | initially
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assumed the explicit trials would be merely marapah checks. Thus my predictions
and hypotheses centered around the implicit trials.

In fact, the critical trials were the implicit tiga | made the following specific predictions
with regard to the critical trials in my studypredicted that both younger adults and older adults
would rate a high quality product more favorablgrita low quality product with greater
consistency in the familiar conditions as opposethé unfamiliar conditions. | also predicted
that the relation between age and decision makimgdwe mediated via working memory in
the conscious unfamiliar condition. Finally, | gieted that younger and older adults would
make better quality decisions in the distractedilfancondition than the distracted unfamiliar
condition.  Turning to the explicit condition, | predicted ngeadifferences in the explicit
condition, because all of the information was pnése in a very straightforward way which
should have made decision making easy. A numberygbredictions did not turn out as
predicted. However, one prediction was overwheliyicgnfirmed.

| predicted that older adults could use intuitiveqgesses under fairly stringent time
constraints, despite the age-related changes oepsong speed. This data from the current study
indicates that, if anything, older adults were &e#t making intuitive decisions than younger
adults when the information was presented impjicitHowever, many of the specific
predictions that | made about the various condétiere not confirmed. | will discuss the
discrepancies between my predictions and the adaialbelow.

I will first address the age differences in timplicit condition. | believe that older
adults outperformed younger adults because thisawaddite group of older participants—a
group of participants that have a unique set ohto@ resources not normally found in a

random sample of older adults.
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First, these older participants were highly ededand there are a plethora of studies that
indicate that education protects older adults fomgnitive decline. In fact, the average amount
of education among older adults in this study W8 years. Thus, the older participants had
significantly more education than the younger paréints (13.12 yrs). Additionally, it is
important to consider the zeitgeist in which theleker adults were seeking post graduate
education. At that time, very few people pursuestaccalaureate degrees. Additionally, there
are moderately-strong correlations between ineflgg and educational attainment (Engle,
Tuholski, Laughlin, & Conway, 1999). Thus, it ikdly that this sample of older adult
participants was very intelligent relative to tlestrof the population.

Finally, further evidence of the superior cognitaglities of this group is their working
memory performance. In fact, there were no afferdnces in working memory performance.
This is generally unheard of in the cognitive aditeyature (Hasher & Zacks, 1988; Moye &
Marson, 2007). Itis true that when younger amtohdults are matched on education that there
is an attenuation in age differences in working mgmbut the working memory difference is
usually not eliminated.

One of the reasons for such superior working mgrmerformance is that a number of
participants were retired from faculty positionsrmm other intellectually demanding careers.
There is evidence that people who work at intelialty challenging positions during midlife
experience less age-related declines in cognitian individuals who have less challenging
careers (Perfetti, 1985; Zacks, Hasher, Doren, H&hAttig, 1987).

In addition to the older adults in my sample hguime advantage of a high level of
education and a high level of occupational prestige older adults in the current sample were

very active and maintained a high degree of mestit@ulation post retirement. For example, one
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of the recruitment locations for older adult papants was the Osher Life Long Learning
Institute (OLLI) at the University of Alabama. Bhacademic cooperative provides older adults
with educational programs that encourage intelEdtimulation, social interaction, and cultural
development. Thus, the combination of an alreaglli educated older adult group, engaging
in continual intellectual stimulation, and sociatieraction results in this being a very elite group
A second reason that older adults might have padd well in the implicit distracted
condition is that older adults relative to youngdults, have more experience at making
purchases. Johnson & Drungle (2000) have conduwesshrch indicating that older adults are
better at focusing on crucial information, at leaben making familiar domain purchases. Thus,
when older adults were confronted with the hous®aago in the implicit condition, they may
have been better able to pinpoint the informatiat ts important and worthy of their attention.
But, what makes this pattern of data in the imipdiondition intriguing is that older
adults outperformed younger adults when being ptedewith information from the unfamiliar
domain. Why would this occur? First, although pélone usage is more prevalent among
younger adults, older adults who are well educhtaa probably had extensive experiences with
cell phones and might have had more experiencesaldar adults with less education. Thus,
the cell phone condition might not be as unfamiicarthis group of older adults as originally
anticipated. Second, given that this group of o&tilts had superior intelligence and had some
experience with cell phones, the older adults migtve been able to utilize their past experience
to focus upon what was really relevant in the phtbne scenarios-- internet access. There is
evidence that the more able older adults haverfasbeessing speed than the less able older
adults (Henninger, Madden & Huettel, 2010). Thbss group of participants was able to

deduce the importance of internet access withirithe constraints of this experiment.
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Finally there was a third issue with respect todhta that requires further explanation:
The finding that older adults performed betteria implicit than in the explicit condition.
Interestingly, the difference between the implad explicit conditions is especially pronounced
in the distracted thought conditiorOn the surface it appears that both young and aldigits
should produce ceiling effects in the explicit chioth. After all, on every dimension, one
choice is clearly superior to the other.

However, because the two lists of options in tki@ieit condition were so similar, older
participants might have read the lists passivélgey undoubtedly realized which of the two
options was better immediately after reading thes lin the explicit condition. However, they
might not have encoded the information extensidgeigng the acquisition phase in the explicit
condition, and the labels associated with each@&tenarios may not have been yoked together
in long term memory during the acquisition phaktreover, in thalistractedexplicit
condition, immediately after reading the list thaiind was occupied. | believe that because of
the time lapse between encoding and test time,liadydifficulty remembering which of the
labels corresponded to the good option and whighetwo labels corresponded to the poor
option. Thus, their performance was poor in thalieit distracted unfamiliar condition relative
to the implicit distracted unfamiliar condition.

If remembering the association between the quafithe product and the label was
difficult in the distracted unfamiliar explicit cdrtion, why wouldn’t that same problem arise in
the distracted unfamiliar implicit condition? Tkas one main difference in the implicit versus
the explicit conditions which might have an effentparticipants’ memory at decision time.
Participants had to discover which of the listedcsfications made one option better than the

other in the implicit condition. This discoveryggess may have created an “aha” experience,
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and may have created a more durable and salienbrgeag that could be retrieved later
consciously or unconsciously. That is, older adulight have felt that the advertiser was trying
to trick them, upon determining that a cell photen@ppeared to be offering 4G cell phone
service but no internet access. Likewise, theyhiigwve felt that the advertiser was trying to
trick them, upon learning that the house option Wes seemingly a good deal actually did not
include an inspection.

Although older adults did not perform as well asigger adults in the explicit distracted
unfamiliar condition, if one looks at the whole duin its entirety, older adults outperformed
younger adults (at a nonsignificant level) in tstigdy. In particular, older adults produced
superior performance relative to younger adultheimplicit condition. This was somewhat
surprising, because younger adults outperformeer @dults in the previous Wayde and Black
(2013) study in the implicit condition. The WaydsdaBlack study investigated many of the
same issues as the current study. The reasotisfdifferent outcomes will be discussed in the
next section.

Relation of the current study to the previous Waydend Black study

The purpose of the Wayde and Black (2013) studytwanvestigate older adult decision
making in familiar and unfamiliar domains as congghio younger adults. The design of the
study was similar to the current study, in thatfdrailiar domain for older adults was a house
purchasing decision. The unfamiliar domain usedfder adults was a cell phone purchasing
decision. The reverse was true for younger aditiswever, the current study and the Wayde
and Black study differed in that the previous Wagdd Black study did not place restrictions on
the amount of reading time during the acquisitibage nor did the previous study place time

restrictions on the decision phase of the studyi#ahally participants in the Wayde and Black
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study were not exposed to a distracted conditimweVer, one similarity between the two
studies is that in both studies, there was an oit@nd explicit condition. Results of the Wayde
and Black (2013) study indicated that there weeedifferences with respect to the unfamiliar
condition but not the familiar condition. Moreover,the Wayde and Black study, there were
age differences in the implicit but not explicitnctitions.

Obviously, the results of the current study argeqdifferent from the results of the
Wayde and Black (2013.), particularly with resp@cthe unfamiliar implicit condition. In the
current study, if anything, older adults outperfedryounger adults in the unfamiliar implicit
condition. Furthermore, in the previous Wayde Bfatk study, there were no age differences
in the explicit condition.

| believe that the two studies produced disparegalts due to differences in the design
of the study and differences in the demographicasttaristics of the older participants. With
regard to the older participants, the older pgréints in the current study were an elite group
with regard to educational levels and cognitivenstation, which might have served as
protective factors with regard to cognitive tasistsas decision making.

Turning to the issue of the disparate results betwthe two studies with respect to the
explicit condition, | believe that the two studigslded different results because of differences in
procedure in the explicit condition. As statediegrin the current study, there was a time lapse
between the acquisition or encoding phase of idysind the decision making phase. In the
current study, the explicit condition did not dliencoding strategies that would produce a
durable memory trace for older adults. Howevas tlurable memory trace would be necessary
because there was a time lapse between the acmuisitase and the decision phase. Older

adults would have to remember which label (i.e. $&0d, House M) was associated with the
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specific scenarios. Thus, older adults did notqrenfwell in the explicit condition in the current
study. In the previous Wayde and Black (2013) wttitere was no time lapse between the
acquisition phase and the decision phase; thus patécipants could readily select the
appropriate choice.
Working Memory and Decision Making

In the Wayde and Black (2013) study, working meyrmaediated the relation between
Age and decision making performance. That is dribeoreasons that | initially predicted that
working memory would mediate the relation betwega and decision making performance in
this study.

| initially predicted that the relation between agel decision making would be mediated
via working memory in the conscious unfamiliar ciieth. In addition to the results of the
Wayde and Black (2013) study, this prediction wasda on previous research that has shown
that working memory is an essential cognitive pssddat is necessary for higher order
functioning such as reasoning, comprehension, anidn making (Lange & Verhaeghen,
2009). One of the most robust findings in the cbgaiaging literature has been the age-related
decline in working memory. Age-related changedenision making quality have often been
attributed to age-related changes in executivegasing (Finucane, Mertz, Slovic, Scholze &
Schmidt, 2005). | believed that working memoryafy would be more likely to improve
performance in the conscious unfamiliar conditioant in any other condition. Thus, | predicted
that working memory would mediate age differencethis condition.

It was my belief that younger adult participantshia conscious condition would use
their superior working memory resources to figunethat the better quality option in the

conscious unfamiliar condition (i.e., the home atod for younger adults) had a home
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inspection. However, given the changes in workimegory and processing speed (Henninger,
Madden & Huettel, 2010) that occur as a functioagé, | assumed that older adults would be at
a disadvantage with the rapidly presented inforomaéind would be less likely to use their
limited working memory resources to engage in tyje of deliberation and figure out that the
better quality option in the conscious unfamiliandition (i.e., the cell phone condition for older
adults) had internet access and the possibiligGaf

My results were not as expected, given that cddieilts, if anything, performed better
than younger adults in the conscious unfamiliarlicitpcondition. Moreover, there were no age
differences in working memory. Therefore, resuitiicated that the first step of the mediation
analysis (establish a relationship between agedanigion making in the conscious unfamiliar
condition) was not significant. Thus, no mediataoralysis could be conducted on working
memory and age. Further, correlational analysisiden age and working memory also
indicated no significant relationship between thegevariables. These results are surprising
given the established relationship between agimgvasrking memory as previously mentioned
(Finucane, Mertz, Slovic, Scholze & Schmidt, 2088nninger, Madden & Huettel, 2010). The
next section focuses on older adults’ ability te agprocess on the opposite end of the
continuum with respect to the expenditure of cagaitesources. The next section focuses on
intuition.
Intuition, Decision Making, and Domain Familiarity

One of the primary goals of this study was to fnd if both younger and older adults
could make intuitive decisions. Intuitive decissoor intuition is defined as making a decision
or coming to a judgment without knowing why or lipable to verbalize a rationale. In the

current study, | forced participants to make imeitdecisions by purposely limiting deliberation
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time. Thus, participants had to quickly procedsrmation and choose the better of two options
after reviewing it during the acquisition phaseeThsults indicate that older adults are fully
capable of making intuitive decisions.

The results of this study are consistent with ttexjpusly mentioned research conducted
by Queen and Hess (2010). Both studies suggestivet decision making as a viable alternative
to deliberative decision making in certain condiso Thus, the results of both studies contribute
to evidence that suggests older adults are abteate intuitive decisions demonstrating that the
intuitive decision making is less affected by tlegative aspects of ageing than deliberative
decision making.

Why would intuitive decision making but not delibve processing be maintained
across the lifespan? For one thing, one of theegtasites for being able to make good intuitive
decisions is domain familiarity. Given that agefi®en correlated with experience, older adults
have expertise in a number of domains. | was éslbemterested in older adults’ performance
in the distracted condition because that was tineliton in which older adults would not be able
to deliberate about their decision.

The distracted condition was designed to exanmnaetive processes. As indicated
earlier, older adults had no problem making imeitilecisions in the distracted condition.

One might ask: What cognitive mechanisms were resipte for intuitive decision making in

this study? One way that it might have workedyishe activation of schemas. In fact, Dane and
Pratt (2007) have proposed that intuition may a$pon the use of expert schemas. The
researchers argue people with expert schemas desawaurate intuitive decisions. That is,
individuals with expertise in specific domains (i@der adults with greater familiarity in the

home purchasing domain), are able to create higityplex and domain relevant schemas or
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frameworks (i.e., identifying the importance of@nte inspection) which allows them to make
accurate intuitive decisions.

This expertise framework might explain older adudtgerior performance relative to
younger adults’ performance in the implicit distextcondition. Older adults might have a
purchasing schema that allows them to focus upertitical features that distinguish a high
quality product from a low quality product. In fadohnson and Drungle (2000) found that older
adults looked longer at fewer features than youadeits but nevertheless made the same
decisions at younger adults. Experience may hawght them which features were crucial for
making the best purchase. This overall purchasthgreaa may have also helped them with
respect to the cell phone purchase. As indicaaeliee although most older adults have had
more experience with purchasing homes than punehasll phones, most of the older adults
had some level of experience with a cell phone,given their activity level and education, the
older adults probably have used their cell phomeiernet access. Thus, the group of older
adults in this study had enough expertise to emitiey rich purchasing schema to cell phone
purchases and thereby make better decisions tharggo adults in the distracted unfamiliar
condition.

The aforementioned discussion concerning experiandeexpertise schemas begs the
guestion: Could younger adults’ poor performamcthe implicit distracted unfamiliar condition
be due to their lack of experience with home pusel@ One could argue that although older
adults had some experience with cell phones, yaueydts more than likely have had no
experience with home purchases. However, if ookd@t the data in Table 3, one can see that
younger adults performed poorly in the distracteddition across familiarity domains. In the

implicit condition, younger adult had problems tela to older adults in making intuitive
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decisions—even when the decisions involved celhpiso Thus, their poor decision making
relative to older adults may hinge upon being ébleecognize relevant features very quickly.
Another possible explanation for my pattern aiutes revolves around the concept of
long-term working memory. This explanation is danto the notion that older adults relative to
younger adults have expert schemas with regarédsidn making. Ericsson and Kintsch
(1995) have proposed the existence of a mecharasedon skilled use of storage in long-term
memory, referred to as long-term working memoryede researchers propose that long-term
working memory is an addition to short-term workmgmory. They propose that through
practice and training, individuals with expertisgoarticular domains and activities are able to
quickly recognize familiar patterns when present#ti a task and access relevant information
stored in long-term working memory. This additibmormation stored in long term working
memory expands their capabilities to interpret pratess information pertaining to their current
task. The relevant information stored in long ten@mory can be accessed through the use of
relevant retrieval cues that arise from the tadkaad. For example in the current study, it is
possible that “home inspection” may serve as #&netl cue. If it does, according to Ericcson
and Kintsch, all of the information related to ghtease will become available and will help
participants prioritize and interpret the infornaati It is also possible that a cue can activate a
strategy or template for a particular procedurbusl upon comparing two products, the older
adults’ decision making strategy stored in longnt@nemory for purchasing products might be
activated. The decision making strategy mightudel searching for key elements associated
with the overall quality of a purchase. By accegdang term working memory, individuals
increase their capacity to absorb information dradr tability to employ appropriate strategies

upon encoding information.
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How would long term working memory affect intuitinlt doesn’t impact intuition
directly. However, in the current study, it midit#tve helped older adults, in particular to process
information quickly and pay attention to relevanes during the acquisition phase of the
experiment. It should be pointed out that it is eontention that long term working memory
would only impact performance during the acquisitpinase of this experiment. In fact, much of
the information accessed during the acquisitiorsplveas probably not available at the time
participants made decisions in the distracted d¢mmdi

To explain further, with regard to the currentdstuin the distracted condition within the
acquisition phase, participants may have spottegharelevant word that served as a retrieval
cue to information in long term working memory. tivat instant, related information became
available that could assist with categorizing apias good or bad. In the distracted condition,
participants were involved with a very resource deding filler task immediately following the
acquisition phase, so they would not be able tth&uirconsider their options. However, upon
receiving the decision task they might have hadgue sense of one option being better than
other.

Rahhal, May, & Hasher, (2002) found that both ygemand older adults could remember
association tags (e.g., good or bad) between apgoan when they could not remember the
exact content of the options. Older adults, intipalar, frequently remembered affective tags
associated with an option without remembering frexdic details associated with the option.
Nevertheless, although older adults frequentlyndiiremember specifics associated with an
option, they could make appropriate judgments basetthe association tags.

| believe that the aforementioned notion of emwdidags is relevant to the pattern of

results in the distracted explicit unfamiliar camah. | believe that older adults were capable of
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making appropriate intuitive decisions in the eaiplcondition; after all, this condition was
easier than the implicit condition. However, libeé that the strength of the implicit association
between the option label (i.e., M vs. Z) and theliy of the product was not as strong in the
explicit condition. In the implicit condition, ot participants might have felt as if the advertise
were trying to trick them by advertising 4G but offering internet access. Moreover, the older
adults have learned from experience that when kislgao good to be true, it usually is, and thus
they may have associated the low quality optiomviliiad.” At decision time, as stated before,
they relied on those negative or positive assamati On the other hand, in the explicit
condition, there was no sense that the advertiasrteying to trick the consumer. One option
was simply better than the other. Thus, a strasg@ation between the label and the options
associated with the label may not have been madader adults. As indicated earlier, at test
time in the distracted condition, they may havenb&tea loss with respect to which label was
associated with the more favorable set of optioFsere is in fact data which indicate that there
are age differences in the ability to incidentdligd information so that it can be remembered
later (Johnson, 1996; Mitchell, Johnson, Raye, &$posito, 2000; Naveh-Benjamin, 2000;
Oberauer, 2005).

Finally, one might wonder the degree to whichr ba sure that participants were
making intuitive judgments. Is it possible thattmapants were depending on conscious
recollection and/or deliberation to make judgmentihe distracted condition (the condition
designed to examine intuition)? In addition tos@as outlined earlier (e.g., lack of deliberation
time in the distracted condition), | believe thattcipants made intuitive judgments in the
distracted condition because of participants’ pennce on the decision justification task. Very

few participants actually listed the critical feisgsi in justifying their decision. In fact, very few
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people justified their decisions. Moreover, evieough older adults outperformed younger
adults on the implicit decision task, fewer olddulss justified their decisions than younger
adults. In addition, younger adults outperformitboadults on the episodic memory test in the
implicit condition; nevertheless, older adults penfied better than younger adults on the task.
Thus, even though older adults could not rememéenwch information about the two options
as younger adults, they could somehow select ttierlod two options.

Although the data from the justification and epiisomemory tasks do not provide
definitive evidence that intuition played a roledecision making in this study, the data from the
two aforementioned tasks along with other datacatd to me that it is more likely than not that

participants were using intuition in the distracteddition.
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CONCLUSION

To summarize, it is clear that overall, older &slahade better quality decisions than
younger adults. Older adults also made accuratisidas using the intuitive process of
thinking. The older participants were a unique grotiolder adults, given their overall cognitive
abilities and level of education. This might expléhie finding that if anything, older adults
outperformed younger adults in the unfamiliar ctindiand in the distracted condition (the
condition designed to measure intuitive processi®iger adults might have been able to use
intuition effectively in this study because of thektensive experience with purchasing products.
This study provides evidence that older adults Wwitgh levels of cognitive functioning, under
certain circumstances, might be able to make bigttigitive decisions than younger adults—
even if the younger adults have better episodic amgwith respect to the specific features

associated with the product.
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APPENDIX A
Pilot Results
Pilot Study 1

Pilot Study 1 was conducted to determine the optinamount of time required for
younger and older adults to read and understanfiéteres associated with each of the
purchasing options without engaging in extensiMédeation of the material they were reading.

Participants.Fifteen older adult participants aged 65 or oldet venty two younger
undergraduate participants were tested for thidystQlder adult participants were recruited
from a retirement home in the Tuscaloosa commurtider adult participants received $5 for
their participation. Younger adult participantsreveecruited from the Subject Pool at the
University of Alabama and received course creditheir participation. Two older adult
participants who scored less than 21 on the SLUNMBame additional older adult participant
who could only remember 1 item were dropped froenfthal analysis. The individuals were
dropped because of suspicion of severe cognitiyaimrment. Two younger adult participants
were dropped from the final analysis. These 2viddials remembered less than 4 items
suggesting that they did not take the task seryoubhus, the final data analysis was conducted
on 13 older adults and 20 younger adults.

Procedure. Younger adult participants were given varying tinile6® seconds, 15 seconds
or 20 seconds) to read the decision making materiails range is representative of the majority
of the times allotted in previous studies (AckdX0@; Dijksterhuis, 2004; Queen & Hess, 2010).
Once participants completed the reading of theufeatin a purchasing scenario, a memory test
was administered to examine the amount of featsieb participant could remember in each
time session (10 seconds, 15 seconds and 20 s¢@c@idsr adults only received one time

period (38 seconds) as this minimum time was fdortok adequate. As with younger adults,

81



immediately following the reading, older adult peigants were asked to recall as many items as
possible in a memory test.

ResultsFor younger adults, the timeframe that allowedntfagority of participants
(65%) to read the features of both purchasing optemd remember at least 7 features was 20
seconds. These younger adult participants remesdlzar average of 8.7 words. For older
adults, the majority of participants (67%) remeneldeat least 7 features in 38 seconds. These
older adult participants remembered an averagetoiv8rds.

Pilot Study 2

Plot Study 2 was conducted with younger aduldei@rmine that the desired interaction
between domain knowledge and thought conditionccbel achieved with younger adult
participants.

Participants.Twenty six younger adult participants were recaiftem the Subject Pool
at the University of Alabama and received courgelitifor their participation. Participants
completed the second phase of the pilot task (h3obeted the conscious decision making task
and 13 completed the distracted decision making.t&art of the scores of six participants in
the conscious decision making condition were drdmeethey did not respond in the time frame
permitted. Thus, the final analysis of the mainisien making task was conducted on 20
participants.

Procedure. Thirteen participants in the conscious conditiomergresented with two
options for a cell phone purchasing scenario andrgR0 seconds to read through the features of
each option. After the time limit elapsed, theiops were removed from the screen. Participants
were then instructed to take 3 minutes to delilgeafibut the two options. Immediately

following this time limit, participants were giveme second to choose one of the options they
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had seen. This procedure was repeated for theelmushasing choice. As a manipulation
check, participants also completed explicit versiohthe cell phone and house purchasing
choice. Participants were then asked to rate tilaéity of each of the 8 individual options they
had seen. Participants then completed a demogrgpbgtionnaire.

For the distracted condition, 13 participants wiess introduced to the-backtask and
given instructions on how to perform the task. yitieen completed a practice trail to ensure
they understood the instructions on how to perftrentask. Following this, participants were
presented with two options of a cell phone puratgscenario and given 20 seconds to read
through the features of each option. After theetimmit elapsed, the options were removed from
the screen. Participants were then instructed timime then-backtask for 3 minutes to occupy
their working memory capacity. Immediately followithis time limit, participants were given 1
second to choose one of the options they had sBes.procedure was repeated for the house
purchasing choice and again for explicit versiohthe cell phone and house purchasing choice.
Participants were then asked to rate the qualigach of the 8 individual options they had seen.
Participants then completed a demographic quesdicain

Results.Initial results examined accuracy during the decisnaking task. Across the
entire main task, participants demonstrated a meauracy of 65%3D = 48.8%), for the
familiar condition and a mean accuracy of 6P & 50.3%), for the unfamiliar condition,
suggesting participants made better quality decigidamiliar conditions as opposed to
unfamiliar conditions. Within the familiar conaiti, individuals in the conscious condition
demonstrated a mean accuracy of 5@8B £ 53.5%), and individuals in the distracted coodit
demonstrated a mean accuracy of 7388 £ 45.2%). Within the unfamiliar condition,

individuals in the conscious condition demonstratedean accuracy of 75%D = 46.3%), and
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individuals in the distracted condition demonstilademean accuracy of 50%0Q = 52.2%). This
suggests that participants in the distracted cmmdrade better decisions about familiar
scenarios as opposed to the unfamiliar scenarioige W the conscious condition, participants
made better decisions about unfamiliar scenariagppesed to familiar scenarios.

Results of a mixed factorial 2 Familiarity (Farailivs. Unfamiliar) X 2 Thought
condition (Conscious vs. Distracted) indicated thiaile the interaction between familiarity and
thought condition, was not significafii(1,18) = 3.76 MSE= .60,p = .07,112p =.0173, there was
a general trend towards significance.

The explicit decision making task was used as @aipodation check to ensure that
participants are taking the task seriously. Is thsk, no prior knowledge about the subject
matter is required to make the best decision. th@explicit decision making task, across the
entire explicit task, participants demonstratedesmaccuracy of 10096D = 0%), for the
familiar condition and a mean accuracy of 88b € 37.4%), for the unfamiliar condition,
suggesting participants made better quality decigidamiliar conditions as opposed to
unfamiliar conditions. Within the familiar conaditi, individuals in conscious and the distracted
condition demonstrated a mean accuracy of 108B60%). Within the unfamiliar condition,
individuals in the conscious condition demonstratedean accuracy of 92%D = 28.9%), and
individuals in the distracted condition demonstilademean accuracy of 77%Q = 43.9%). This
suggests that both participants in the distractedc@nscious condition made better decisions
about familiar scenarios as opposed to the unfanskenarios. Additionally, participants in the
conscious condition made better decisions aboulitaracenarios than participants in the
unfamiliar condition. Results of a mixed factb@a~amiliarity (Familiar vs. Unfamiliar) X 2

Thought condition (Conscious vs. Delayed) indicdtext while the interaction between
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familiarity and thought condition, was not sign#d, F(1,23) = .97 MSE= .07,p = .34,112p =
.040, there was a significant main effect of faamity, F(1,23) = 4.39MSE= .31,p < .05 ,nzp =

.160.
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Appendix B

Decision Making Tasks

Figure 1: Critical Cell Phone Task

Cell Phone Z

Cell Phone M

Unlimited minutes

Unlimited minutes

Video enabled

Video enabled

Free nights

Free nights and weeken

Free international roaming

Free international raagmi

Free text messaging

Free text messaging

8 Mega pixel camera

8 Mega pixel camera

3G enabled

4G enabled

Roll over minutes

Roll over minutes

Mp3 Player

Mp3 Player

Blue tooth enabled

Blue tooth enabled

Internet access enabled

No internet access

$110

$110

ds
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Figure 2: Critical House Task

House M House Z

$204,000 $198,000

Dish Washer included Dish Washer included
3 bathrooms 3 bathrooms

Home inspection includedPotted plants

3 bedrooms 3 bedrooms

$400 Home Owners $400 Home Owners
Association fees Association fees
Washer and Dryer Washer and Dryer
included included

Handicap accessible Handicap accessible
2 car garage 2 car garage

Central air conditioning Central air conditioning

1800 sq feet 1800 sq feet

Basement Basement
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Figure 3: Explicit Cell Phone Task

Cell Phone Z

Cell Phone M

Unlimited minutes

800 minutes

Video enabled

Video enabled

Free nights and
weekends

Free nights and weekend:

V)

Free international
roaming

Free international roaming

Free text messaging

20c/text message

8 Mega pixel camera

8 Mega pixel camera

4G enabled

3G enabled

Roll over minutes

Roll over minutes

Mp3 Player

Mp3 Player

Blue tooth enabled

Blue tooth enabled

Unlimited Internet acces

@ MB of free Internet access

$110

$110
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Figure 4: Explicit House Task

House Z

House M

$204,000

$198,000

Dish Washer included

Dish Washer included

3 bathrooms

3 bathrooms

Home offered as is

Home inspection include

d

3 bedrooms

3 bedrooms

$400 Home Owners
Association fees

$250 Home Owners
Association fees

Washer and Dryer hook uj

¥/asher and Dryer include

Handicap accessible

Handicap accessible

Car port

2 car garage

Central air conditioning

Central air conditioning

1800 sq feet

1800 sq feet

Basement

Basement
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