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Neuropsychological research has been limited in representation of cultural
diversity due to various issues. These limitations raise questions regarding applicability
of current findings to diverse populations. Nonetheless, culture-dependent differences in

fundamental psychological processes have been demonstrated in several domains. One
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of the most basic of these, self-construal, is central to how many other differences are
interpreted. Self-construals, described as individualistic or collectivistic (IC), may have
possible consequences on social interactions, emotions, motivation, and cognition.
Despite research demonstrating cultural differences, frontal-lobe-dependent cognitive
processes are not well understood in the context of self-construal. This dissertation
explored this relationship.

A total of 201 adults (101 young, 100 older) were recruited. The young adults
(YA) were recruited from undergraduate psychology students between ages 18 and 26.
The older adults (OA) were community-dwelling and at least 60 years of age.

IC was measured using common three self-report measures. A brief
neuropsychological battery was administered to assess for verbal and non-verbal fluency
abilities. The study aimed to: (1) demonstrate the usefulness of Latent Profile Analysis
(LPA) in classification of IC when using multiple measures of self-construal; (2) evaluate
the impact of self-construal on cognitive fluency; (3) elucidate the effect of aging on this
relationship.

Once participants were classified by self-construal based on LPA results, one-way
analyses of covariance (ANCOVA) including relevant covariates (e.g., gender, ethnicity,
education) were usedto compare cognitive performance between individualists and
collectivists in both age groups. In YA, self-construal was not significantly related to
cognitive performance (all ps>.05). In OA, collectivists outperformed individualists on
measures of verbal fluency after controlling for race, ethnicity, and linguistic abilities.

Groups did not differ on non-verbal fluency.
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Results support the utility of LPA in assessing self-construal. Although self-
construal did not affect cognitive performance in YA, cross-cultural differences emerged
in OA. This bias may be due to a cognitive advantage in collectivists for executive
function as measured by verbal fluency. Research with more diverse samples and larger
cognitive batteries is needed to clarify relationships among self-construal, cognition, and
age and to explore the possible role of executive functions. Nonetheless, self-construal as
a key demographic factor may provide a meaningful descriptor for diverse samples in

neuropsychological research.
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INTRODUCTION

Cultural diversity continues to change and grow at both a nationwide and global
scale, facilitated by newer and affordable forms of transportation and motivated by
socioeconomic factors integral to the emigration/immigration process. In the United
States of America alone, both the population of Asians as well as that of
Hispanics/Latinos living in the country have each increased 43 percent between the
period of 2000 and 2010. Additionally, the population of individuals who identified as
being of more than one race increased during this same ten-year span by 32 percent (US
Census Bureau, 2010).

Despite apparent cultural differences and the implications of this diversity, the
scientific literature, including that in the field of psychology, has been limited in its
representation of cultural diversity due to numerous factors. An example of this was
presented in a review of neuropsychological research journals that spanned over five
years. Although age, education, and gender were frequently reported in these
publications, race, ethnicity, native language, and acculturation were rarely, if ever,
included in the description of research samples (O’Bryant, O’Jile, & McCaffrey, 2004).
In addition to this shortcoming, issues related to the recruitment of underrepresented
populations (Sheikh, 2006) have further raised questions regarding the applicability of
current research findings to these populations (Cagigas, 2008). Therefore, it is
paramount for current research to consider the role of cultural factors on established

norms and newly found empirical results.



Another complication to issues regarding cultural factors in scientific research
revolves around classification taxonomies intended to distinguish between groups.
Varied constructs referring to race, ethnicity, culture, and other demographic variables
often are used inconsistently or in ways that reduce statistical power to make confident
inferences from research results. Nonetheless, underrepresented minorities report
willingness to participate in health research comparable to that of non-Hispanic whites,
leading to suggestions in increasing minority participation and a focus on ensuring access

for all groups (Wendler et al., 2006).

Previous Research on Cultural Differences

In essence, “culture” is defined as relating to both internal and external factors. It
is a particular system of beliefs and values associated with customs, norms, practices, and
social institutions (Fiske, Kitayama, Markus, & Nisbett, 1998). Culture is fluid and
dynamic (American Psychological Association, 2002) and describes diversity via
multiple pathways (e.g., race, ethnicity, nationality, gender, age socioeconomic status,
religion, disability). Kitayama and Park (2010) further explain that culture has three
main constituents: explicit values, cultural tasks intended to achieve the culture’s primary
values, and the implicit psychological and neural tendencies aligning with those values.
It is theorized that both micro (biological) and macro (behavioral) aspects of culture are
associated with brain processes that plastically change as a function of an individual’s
engagement in culture-specific ideas and practices, illustrating a model of a neuro-
cultural interaction (Kitayama & Uskul, 2011). In other words, given that culture

involves explicit behaviors and processes, synchronous firing of neurons during cultural



tasks results in those neurons being wired together; therefore, cultural tasks can shape and
modify neural pathways (Kitayama & Park, 2010).

Culture-dependent differences in fundamental psychological processes have been
demonstrated in various domains (Chiao & Ambady, 2007). For example, researchers
have examined cultural variation in the context of such dimensions as religiosity (Cohen
& Rozin, 2001), hierarchy (Shavitt, Torelli, & Riemer, Forthcoming), and honor (Nisbett
& Cohen, 1996). However, one of the most basic cultural dimensions, how people
perceive the self, has been central to how many of these other differences are interpreted
and explained. Described as construals of the self that are either independent (or
individualistic) or interdependent (or collectivistic), the development of self-perception
can be traced to early childhood and parental rearing practices, ultimately being further
reinforced by peers and society. Self-construals of individualism or collectivism (IC)
have been implied as having possible consequences not only on social roles and
interactions, but also on emotions, motivation, and cognition (Markus & Kitayama,
1991). It has been hypothesized that some cultural differences observed in adult
competencies, such as those measured by level of autonomy, willingness to communicate
with partners, and realistic versus idealized assessment of others, may potentially be due
to developmental differences in areas such as exploration, autonomy, and efficacy
(Rothbaum, Weisz, Pott, Miyake, & Morelli, 2000). Indeed, researchers have found
evidence of cultural differences between individualists and collectivists in the use of
socially engaging and disengaging emotions, regulation of emotions, and intrinsic versus

extrinsic motivation (see Kitayama & Park, 2010 for a review).



Much of the research on involving self-construal and relevant cultural differences
has relied on a fairly consistent “East-West” paradigm. Western cultures, described as a
highly individualist, tend to place greater value on the personal self, applying a schema of
independence to social perception, and grounding their emotional life and motivation
primarily on personal goals, desires, and needs. On the other hand, Easter cultures,
which are seen as highly collectivist, place greater value on their interpersonal or social
self, applying this schema to their social perception, and grounding their emotions and
motivations largely on social goals and concerns (Kitayama & Park, 2010).

The individual development of cognition and meaning systems takes place in a
cultural context through the interactions with other people (Cole & Means, 1986; Cole,
1989). These different culture-dependent meaning systems may then alter genomic
expression and neural processing (Chiao & Ambady, 2007). Epigenetic literature has
brought to light the influence of ecology and culture on such genetic factors as single-
nucleotide polymorphism (SNPs). In one example, attention deficit hyperactivity
disorder and novelty seeking have been linked to long allelic version of dopamine
receptor gene 4 (DRD4), a genetic variant commonly found in European Americans,
typically seen as a more individualistic culture, but virtually absent in Asians, a
collectivist culture (Chen, Burton, Greenberger, & Dmitrieva, 1999). In a similar study
of genetic coevolution across 29 nations, one group found a correlation between allelic
frequency of the serotonin transporter functional polymorphism (5-HTTLPR) and
collectivism (Chiao & Blizinsky, 2010). A higher frequency of the 5-HTTLPR short
allele, known to be a risk factor for depression, was shown in countries classified as

being more collectivistic, where perhaps the genetic factor is adaptive. That is, the



shorter allele in a collectivistic environment with strong social links, and subsequent
strong psychological support, would be more adaptive than in an individualistic
environment.

Using a functional magnetic resonance imaging (fMRI) protocol, one study that
examined social conformity during a mental rotation task found functional changes in
several brain regions that differed between participants who were conforming to peer
responses, defined as a collectivist pattern, and those who were not, defined as an
individualist pattern (Berns et al., 2005). Tang and colleagues (2006) found differential
cortical representations and functional distinctions on fMRI connectivity in pre-motor
cortex and perisylvian cortices between individualists and collectivists when processing
arithmetic. During an attention task, another fMRI study found frontal-parietal activation
differences between East Asians and Americans of Western European ancestry (Hedden,
Ketay, Aron, Markus, & Gabrieli, 2008). As described by Zhu and colleagues, neural
processing of the self and self-reference judgment is associated with greater activation in
the medial prefrontal cortex (mPFC) in both cultural groups (Zhu, Zhang, Fan, & Han,
2007). Similar patterns of activation in the mPFC have been found by others (e.g., Chiao
et al., 2009, 2010; Harada, Li, & Chiao, 2010). Therefore, this evidence supports the
notion that self-construal is a higher order function potentially mediated by frontal lobe
processes.

This association with the frontal lobe has been demonstrated in other imaging
research. A psychophysiological study utilizing event-related potentials (ERP) specific to
frontal-parietal regions during a serial-order recall task similarly found differential

recruitment of neurocognitive resources (Goode, Goddard, & Pascual-Leone, 2002). Ina



sample of 5-year-olds using ERP, individualists and collectivists performed similarly on
an inhibition tasks but revealed distinct activation patterns (Lahat, Todd, Mahy, Lau, &
Zelazo, 2010). Moreover, collectivists have demonstrated greater intensity in the
novelty P3 ERP when detecting novel stimuli in an oddball paradigm (Lewis, Goto, &
Kong, 2008) and are more prone to detect incongruity than individualists as shown by the
N400 ERP (Goto, Yee, Lowenberg, & Lewis, 2013). Taken together with other imaging
research, individualists and collectivists not only use the same part of the brain in
different ways, but also employ different parts of the brain to achieve the same goal
(Miller & Kinsbourne, 2012). Based on these basic cross-cultural differences, cultural
psychologists have described cognition as not simply influenced by culture, but rather,
cognition as essentially defined by culture through pathways of IC (Greenfield, Keller,
Fuligni, & Maynard, 2003).

Besides physiological differences noted during cognitive tasks, other research has
focused on functional differences in neuropsychological performance in the context of
IC. Memory has been described as being context bound and, therefore, potentially
sensitive to cultural differences (Mistry & Rogoff, 1994). One group studying cognitive
function across the life span in both China, a collectivist country, and in the United
States, an individualist country, found no evidence of cultural differences in non-verbal
tasks of working memory with a visuospatial component (Hedden et al., 2002).
However, results on a verbal task of working memory (Digit Span — Backward) were
saturated with cultural differences with Chinese participants performing significantly
better than their American counterparts. On the contrary, another group using a brief

cognitive measure found evidence of differences in both verbal and nonverbal measures.



Whereas overall performance on the measure was the same in both groups, Finnish
elderly, individualists, outperformed Chinese elderly on copying of a figure but
underperformed in recalling words (Salmon et al., 1989). Such mixed findings have led
many to argue the relationship between language and observed cognitive differences.

Linguistic relativity hypothesis (Whorf, 1956) argues that since language
influences cognition, these cultural differences are, therefore, a product of language
differences. Although support for the impact of language on thought is strong (Hunt &
Agnoli, 1991), more recent research suggests cultural differences on cognition go beyond
the mere impact of language (Ji, Zhang, & Nisbett, 2004). However, limited test batteries
make it difficult to draw inferences on how culture may affect general performance in
cognitive domains rather than on few tests of these domains. Moreover, language and
translation issues have made it difficult to evaluate the extent to which culture impacts
performance on these measures beyond the mere effect of language. For instance, in a
study of 161 patients referred to a neuropsychology clinic, poorer performance on some
cognitive measures were accounted by language first spoken, while acculturation and
years living in the United States accounted for poorer performance on other measures
(Boone, Victor, Wen, Razani, & Pontdn, 2007). Another study found a relationship
between bilingualism and short-term memory (Kaushanskaya, Blumenfeld, & Marian,
2011), demonstrating the need to account for language in the evaluation of cultural
differences in cognition. As described by Rosselli and Ardila (2003), the idea of
“culture-free” tests appears to be only an illusion.

While attempting to control for language, many studies have focused on how

cultures differ on less language-sensitive measures of attention and visual-spatial



perception. Using eye-tracking equipment, one group found differences in the eye
movements of Chinese participants and American participants while viewing
photographs (Chua, Boland, & Nisbett, 2005). In this study, Chinese participants, who
focused more on background information, took longer to attend to the focal object in the
photo than the American participants, who tended to fixate on the focal object before
gazing at the background. This is consistent with other evidence showing that
collectivists tend to be more field-dependent, focusing more on the background and field,
whilst individualists tend to be more field-independent, fixating more on the foreground
and focal elements of a scene (Berry & Annis, 1974; Eagle, Goldberger, & Breitman,
1969; Nisbett, Peng, Choi, & Norenzayan, 2001; Witkin & Berry, 1975; Witkin &
Goodenough, 1977). This propensity to attend differently to visual stimuli appears to be
related as well to how individualists and collectivists differentially detect change in focal
objects or in their context, a concept referred to as “change blindness” (Simons & Levin,
1997), and to their respective selection and incorporation of information in the decision-
making process (Ji, Peng, & Nisbett, 2000; Masuda & Nisbett, 2001). Likewise, context
dependent and independent patterns have been noted even when collectivists and
individualists describe themselves (Cousins, 1989; Rhee, Uleman, Lee, & Roman, 1995).
In a study using category learning tasks, Cagigas (2008) reported evidence that
cultural differences on cognitive measures may be more attributable to higher cortical
functions than more primitive subcortical systems. This may help explain extant
literature on executive functions and culture. Prior research has shown that children in
Japan, a collectivist culture, develop theory of mind, a higher order executive function,

later than Western children (Naito, 2003). Asian children, nonetheless, tend to



outperform North American and British children on various inhibition, cord sorting, and
tower-building tasks believed to be related to these higher order cortical processes (Chen
et al., 1998; Sabbagh, Xu, Carlson, Moses, & Lee, 2006). Coupled with evidence from
physiological research demonstrating differences in frontal lobe processes between
individualists and collectivists and the implications from the reported neuropsychological
research on attention, an argument can be made that behavioral manifestations of frontal-
lobe dependent cognitive processes exist between collectivists and individualists. The

current dissertation sought to explore this relationship.

Why Examine Culture and Cognition through Self-Construal

As noted previously, the use of constructs such as race, ethnicity, nationality, and
other related demographic variables can complicate cross-cultural research by narrowing
groups and, thusly, impacting statistical power to make inferences. Additionally, such
labels create clear distinctions that do not account for individuals who effectively blur the
lines between categories. For instance, this can be seen in individuals with dual-
citizenship, individuals of one racial background who were reared by parents of a
different racial background, or in persons who identify as being members of more than
one group (Arnett, 2002). Some argue that this type of categorizing lends itself to seeing
culture-specific, “emic” (Lonner & Berry, 1986) attributes as differentiating members of
contrasting cultures rather than using a more “pan-cultural” approach (Bochner, 1994)
that allows for the clustering of cultures based on an underlying perceptual process
instead of arbitrary distinctions. Along those lines, others have argued that racial

categories lack conceptual meaning when principles of the scientific method are applied
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(Helms, Jernigan, & Mascher, 2005) and that perhaps constructs like self-construal may
provide more understanding in the study of underlying cultural differences (Cagigas,
2008).

The use of self-construal in the conceptualization of culture has another
advantage. Most often, research that attempts to report or account for cultural diversity
utilizes predetermined “check-box” classifications, such as race or ethnicity, where an
individual is asked to check off a box that most closely describes how the person
identifies him-/herself. On the other hand, self-construal can be evaluated through the
use of various objective measures. Such measures can then provide information to either
categorize the individual along a binary system (i.e., collectivist or individualist) or a
continuum describing the extent to which each is manifested within the individual (i.e.,
how collectivistic and individualistic). The latter approach capitalizes on how the two
may not be mutually exclusive in an individual. Other recommendations for further
categorization of self-construal have been suggested, but are beyond the scope of this
dissertation (see Triandis, 1998).

Markus and Kitayama (1991) describe suggestions made by past research as to
how independence or interdependence may pull cognitive resources differently.
Individuals from collectivist cultures, who focus on the respect and obedience of others,
potentially expend cognitive capacity that might be devoted to a task, such as an
executive function task. This possibly explains why norms for some creativity tasks, a
higher-order ability attributed greatly to frontal lobe processes, in collectivist Chinese
populations fall below American norms. However, research into this hypothesized

restriction of available cognitive resources dependent on self-construals is limited. Ina
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series of executive function studies conducted on college students, one research team
found evidence of increased difficulty in a problem-solving task due to increased
cognitive load based on active choice and response (Lieberman, Jarcho, & Obayashi,
2005). Another study described differences in reasoning and logic, other frontal lobe
mediated higher-order abilities, dependent on self-construals where collectivists were
more likely to be holistic in their cognition and rely on dialectical reasoning whilst
individualists were prone to analytic cognition and formal logic (Nisbett et al., 2001;
Varnum, Grossmann, Kitayama, & Nisbett, 2010). In a similar study, one group (Na et
al., 2010) found evidence that although these cognitive style differences can help
distinguish between individualists and collectivists at the group level, these differences
are less valid at the individual level. However, these studies focus on tasks that measure
mode of thought and not specific neuropsychological functional domains. In other
words, assessment of mode of thought (e.g., analytic attention, naive dialecticism, causal
inference), although higher order, evaluates processes attributed to or mediated by
various brain regions and functional domains. Therefore, without more localized or focal
context for these differences in cognitive function, it is expected that there would exist
more variability at the individual level that is not easily detected at the group level. The
current dissertation attempted to approach this limitation in the research by utilizing a
battery of measures specific to a cognitive domain. Additionally, given the impact of
aging on cognition, the proposed dissertation sought to explore the relationship between

self-construal and cognition in the context of the aging brain.
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Aging and the Brain

Aging is associated with many notable physiological changes in the brain.
Developmentally, the brain appears to mature in the direction from posterior to anterior
structures assuring that basic and vital processes, believed to be mediated by some of
these more primitive posterior areas, are supported before higher-order processes, which
seem to be dependent on more anterior brain regions, are developed. Inversely, healthy
aging has been observed to decline in the opposite direction in a “last in, first out”
manner where anterior brain regions are affected before posterior regions (Raz, 2000).
Recent research has helped elucidate the impact of healthy aging on the brain, which
generally appears to be associated with volumetric atrophy and subsequent ventricular
expansion. However, these structural changes demonstrate a highly heterogeneous
pattern (Fjell & Walhovd, 2010; Raz, Ghisletta, Rodrigue, Kennedy, & Lindenberger,
2010) in which the largest changes take place in frontal and temporal cortices in addition
to certain structures, such as the putamen, thalamus, and accumbens (Fjell & Walhovd,
2010).

The volumetric reduction noted in the aging brain may not be related as much to
neuronal loss, but instead to the shrinkage of neurons, reduction of synaptic spines, and
loss of synapses (Fjell & Walhovd, 2010). Similar shrinkage has been noted in the
hippocampus, cerebellum, subcortical prefrontal white matter, and caudate while stability
of the primary visual cortex and pons is maintained (Raz et al., 2010). Volume loss is
evidenced to be nonlinear and, therefore, accelerated in the hippocampus (Raz et al.,
2010) and white matter (Salat et al., 2009), areas related to memory and speed of

processing, respectively. This white matter deterioration is believed to be a consequence,
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at least in part, of myelin degeneration (Davis et al., 2009), which can account for the
reduction of myelinated axon lengths upwards to 50% (Fjell & Walhovd, 2010).

While deterioration of both gray matter and white matter are observed in healthy
aging (Ziegler et al., 2010), the most profound age-associated differences are associated
with alterations in white matter, particularly in the frontal lobe, including the medial
orbitofrontal region, suggesting a preferential vulnerability in the superior frontal gyrus to
the effects of aging (Salat et al., 2009) and lending support to the “last in, first out”
hypothesis (Davis et al., 2009). Currently, researchers have brought more attention to
these age-related alterations in white matter, which reportedly accelerate with age (Salat
et al., 2009). Whereas cortical thinning primarily occurs in primary sensory and motor
cortices, white matter changes seem to be localized more to regions underlying
association cortices. Some researchers now argue that cognition is associated more with
these white matter changes than with cortical thickness (Ziegler et al., 2010). Imaging
studies employing fractional anisotropy (Davis et al., 2009) and diffusion tensor imaging
(Ziegler et al., 2010) have demonstrated that anterior tracts are primarily associated with
executive function tasks whilst visual memory tasks are mediated by white matter
changes in posterior tracts. These findings lend to the impression that age-related
cognitive changes may arise from degenerative processes in the underlying connection of
respective neural network (Ziegler et al., 2010).

Functionally, psychophysiological studies have similarly shown a frontal
phenomenon in which older adults show more frontal event-related potential (ERP)
activity than young adults and a persistence of a novelty response in a task-relevant event

(Peltz, Gratton, & Fabiani, 2011). This research into the P300 wave response suggests
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age-related increased presence of compensatory processes during cognitive flexibility and
attention control tasks. Likewise, it implies age-related difficulty with frontally-mediated
inhibitory processes. Other imaging studies using resting state and task-related functional
connectivity MRI have demonstrated age-related differences in frontoparietal networks
crucial for attention and executive functions (McGinnis, Brickhouse, Pascual, &
Dickerson, 2011). For instance, in an updating working memory task in which
participants are asked to encode, maintain, and update sequences of digits and asterisks,
one study (Podell et al., 2012) found an association between normal aging and poorer
task performance. The same study revealed a correlation between task performance and
activation in striatal and prefrontal cortical regions in which a reduced ability to
efficiently activate crucial neurocognitive systems is evident with advanced aging while
activation in less crucial networks is increased. In a related study utilizing a working
memory capacity paradigm, older subjects (>55 years of age) demonstrated a threshold
effect not present in younger subjects (<35 years of age); in these older subjects
physiological compensation through prefrontal cortical activation could not be made in
tasks involving higher working memory loads (Mattay et al., 2006). Similar age
differences in the activation of prefrontal sites have been shown using positron emission
tomography (PET) during both verbal and spatial short-term storage tasks (Reuter-Lorenz
et al., 2000). Age-related deficits in social cognition, a higher order executive function,
have been noted as localizable to changes in blood-oxygen-level-dependent (BOLD)
response on fMRI of the dorsomedial prefrontal cortex (Moran, Jolly, & Mitchell, 2012).
Such findings imply a shift from lateralized brain activity in young adults to a

Hemispheric Asymmetry Reduction in Old Adults (HAROLD) model during cognitive
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tasks. Accordingly, older adults employ bihemispheric compensatory strategies to lessen
the impact of age-related neurocognitive decline and increased difficulty in recruiting
specialized neural mechanisms (Cabeza, 2001).

Although some of these age-related changes may be inevitable, evidence of both
neuronal and cognitive plasticity exists and may potentially stimulate each other in the
aging brain (Greenwood & Parasuraman, 2010). These adaptive changes of neurons and
patterns of cognition may help explain the individual variability in patterns of brain
aging. Nonetheless, cognitive decline exists in the non-demented brain and these are
significantly mediated by neuroanatomical changes (Cardenas et al., 2011; Fjell &
Walhovd, 2010). For instance, an association between longitudinal change in brain
structure and longitudinal changes in cognition has been reported in individuals followed
over the course of four years (Kramer et al., 2007).

One of the most noted cognitive changes in healthy aging is a decline in memory.
This decline has been seen in various types of memory including episodic (Head,
Rodrigue, Kennedy, & Raz, 2008), semantic (Cardenas et al., 2011), spatial (Holden &
Gilbert, 2012), source memory (Dulas & Duarte, 2014), prospective memory (Mattli,
Schnitzspahn, Studerus-Germann, Brehmer, & Z6llig, 2014), and temporal order memory
(Tolentino, Pirogovsky, Luu, Toner, & Gilbert, 2012) and has been described as being
mediated by shrinkage in hippocampal (Head et al., 2008; Kramer et al., 2007) and
entorhinal cortex volumes (Cardenas et al., 2011). Smaller left entorhinal volume has
been associated with greater longitudinal decline in verbal memory, smaller left temporal
volume has been associated with greater decline in semantic memory, and greater

executive decline occurs with smaller frontal lobe volume (Cardenas et al., 2011; Head et
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al., 2008; Kramer et al., 2007). However, considering the preponderance of changes in
white matter associated with normal aging, cognitive processes moderated by these
alterations increasingly have become the focus of research on cognition and the aging
brain. Executive function abilities have been explained as the primary cognitive domain
affected by white matter alterations (Murray et al., 2010).

Executive functions (EFs) are a multi-faceted construct and have been broadly
defined in the scientific literature, but they are generally understood as complex higher
mental processes used in the formulation of goals, planning, and effective execution of
plans (Lezak, 1982). EFs are largely dependent on the integrity of the frontal lobes,
which have greater interconnectivity with subcortical brain regions than any of the other
lobes (Coolidge & Wynn, 2001). One executive function involves the production of
intended actions while self-regulating through the inhibition of unrelated or irrelevant
actions (Lezak, Howieson, Loring, Hannay, & Fischer, 2004), herein referred to as
cognitive fluency. Neuropsychologically, cognitive fluency is often evaluated via verbal
and non-verbal measures where the individual is asked to generate a series of novel
responses within a category or a set of rules. The tasks are usually timed and failure to
inhibit irrelevant responses (e.g., perseverations, intrusions) is often quantified.

Cognitive fluency tasks are popular measures in neuropsychology given their ease
and relative short time to administer, yet are sensitive to cognitive impairment due to
various etiologies (e.g., both cortical and subcortical dementias, closed head injury,
schizophrenia, movement disorders; Kempler, Teng, Dick, Taussig, & Davis, 1998).
They have been shown to be particularly sensitive to frontal lobe lesions (Baldo,

Shimamura, Delis, Kramer, & Kaplan, 2001) and have even demonstrated utility in
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predicting global cognitive decline (L. R. Clark et al., 2012). This sensitivity may, in
part, be due to the various components of fluency measures, such as clustering and
switching (Troyer, Moscovitch, & Winocur, 1997), semantic and inhibitory processes
(McDowd et al., 2011), as well as speed of response and mental organization (Kempler et
al., 1998). Such a diverse cognitive makeup of fluency measures is reflected in the
underlying neural pathways seemingly associated with performance on these measures.
For instance, imaging research on verbal fluency generally illustrates a model of
particular involvement by three main cortical regions: dorsolateral frontal cortex,
temporal cortex, and striate/extrastriate cortex (Friedman et al., 1998). Given the effects
of aging on these areas, it is not surprising that performance on fluency measures is
generally worse in older adults than in young adults (Elgamal, Roy, & Sharratt, 2011).
Developmentally, it is not clearly understood when in the lifespan particular
cross-cultural cognitive differences begin to emerge (Kitayama & Uskul, 2011).
Although age-related changes in cognition have been extensively documented, the impact
of age only recently has been studied in the context of self-construal and cognition. In
what appears to be the first study of its kind on the age-related negativity reduction effect
in memory and visual attention, Fung and colleagues (Fung, Isaacowitz, Lu, & Li, 2010)
found an interaction of age and self-construal in how negative visual stimuli are
processed relative to neutral or positive images. Compared to older individuals with low
interdependence, older individuals with increased interdependence demonstrated an
attenuation of the negativity reduction effect and were able to attend equally to and recall
images regardless of negative or neutral valence. The current study attempted to expand

on the dearth of research by examining this interaction in other cognitive processes.



18

Specific Aims

The objectives of this dissertation can be explained along the lines of three
specific aims of this research.

Aim 1. Given the limitations of current methods for measuring self-construals
and a need to use multiple measures, the current study intended to employ a novel
statistical approach for the assessment of IC. Latent Profile Analysis (LPA) is a
multivariate technique used to analyze patterns of responses to continuous variables in
order to create “profiles” of individuals in a sample. A review of the extant literature on
measures of IC demonstrates that such an approach has not been taken previously.

However, the utility of LPA is well-documented. The current dissertation sought to

demonstrate the usefulness of LPA in the classification of IC when using multiple

measures of self-construal.

Aim 2. The fundamental process of self-construal has been implicated in cultural
differences observed in the evaluation of cognitive abilities. However, little research
actually has been realized that directly examines the relationship between self-construal
and cognition. The perception of the self in the context of others is conceptualized in the
proposed dissertation as an advanced human ability similar to other executive functions

related to the frontal lobe. Therefore, this project aimed to evaluate the impact of self-

construal on executive function in young adults.

Aim 3. Aging is a ubiquitously and naturally occurring progression with an
observable effect on cognition and other processes. The role of aging in self-construal

only recently has received attention in the literature and the relationship between age,



self-construal, and cognition has not been thoroughly characterized. The current study

intended to elucidate the effect of aging on the relationship between self-construal and

executive function by examining cognitive fluency in older adult individualists and

collectivists.
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METHOD
Participants

Participants were recruited from two sources. The young adult (YA) group was
recruited from a pool of undergraduate psychology students enrolled in an Introduction to
Psychology course at San Diego State University (SDSU). YA participants between ages
18 and 26 were recruited to participate. In return, participants received course credit.

The older adult (OA) group was recruited from the general community in the San
Diego area through the use of fliers and contacts with community programs serving older
adults. For participation, OA participants needed to be at least 60 of age. OA
participants received $10 for their participation.

Inclusion/Exclusion Criteria. While participants had to be within the
aforementioned age ranges in order to participate, there were no gender, race, or ethnicity
restrictions on enrollment. Participants were asked about their English proficiency and
number of years living in the United States. Participants who did not feel comfortable
reading, writing, and speaking in English in order to complete study measures were
excluded from the study. Participants had to be able to provide written informed consent
and not have a diagnosis of dementia (e.g., Alzheimer’s disease) or a cognitive disorder
(e.g., MCI) at the time of testing. Although participants were not excluded from
participation based on history of psychiatric diagnoses or substance use, information
regarding these was collected in order to control for their potential effect on performance
in data analysis.

Power Analysis. A total of 201 participants (101 YA and 100 OA) were

recruited. An a priori power analysis performed using G*Power, Version 3.1 (Faul,

20



21

2008), demonstrated that this sample size would be sufficient to detect a medium effect
size (f=0.25) statistically significant at the p<0.05 level.

Protection of Research Participants. All participants signed informed written
consent approved by the Institutional Review Boards (IRB) at both San Diego State
University (SDSU) and the University of California, San Diego (UCSD). The current
study functioned as part of a larger study protocol titled “Cognitive, motor, and
behavioral changes associated with aging and neurodegenerative disease” (SDSU IRB
Study Number: 606069). The current study had no foreseeable associated risks or
discomforts besides the boredom and fatigue that may be experienced during periods of
cognitive testing. Also, participants were informed during the consenting process that the
study had no foreseeable direct benefits to them. All study materials and data were kept
confidential and participants’ names and other identifying information (e.g., date of birth)
were removed from the data to be analyzed. Data were kept in a locked cabinet and
digital data were password-protected. Only study personnel had access to research

records.

Design

A cross-sectional, 2 (age group) x 2 (self-construal) factorial design was used.
Individuals who agreed to participate were asked to fill out three instruments used in the
measurement of IC (described below). After completing these instruments, a member of
the research team individually interviewed each participant in order to collect pertinent
demographic as well as health and medical history information. The research team

member administered a brief battery (approximately 30 minutes in length), assessing for
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cognitive fluency. Lastly, participants were asked to complete two self-report measures
that assessed for mood before being debriefed. Participants generally were able to finish

all measures within an hour.

Measures

The instruments used in this study can be categorized into demographic, self-
construal, cognitive, and mood measures.

Demographic. All participants were given a brief semi-structured interview by a
member of the research team in order to collect information related to the participant’s
demographic background. This included information such as birthplace, race and
ethnicity, first language spoken, fluency in the English language, and years living in the
United States. Additionally, pertinent medical history, such as history of head injury,
learning disability, stroke, and substance use were collected.

Some additional demographic measures were administered to the OA group in
order to gather other information on language and acculturation:

Bilingual Dominance Scale (BDS; Dunn & Fox Tree, 2009). This brief scale is
administered as an interview and assesses an individual’s bilingualism. Consisting of 12
items, the measure evaluates the person’s predominant use of one language over another
or the equal use of the two languages by targeting three main criteria: percent of language
use, age of acquisition, and restructuring of language fluency.

Stephenson Multiphasic Acculturation Scale (SMAS; Stephenson, 2000). This
reliable and validated self-report measure of acculturation consists of 32 statement rated

on a four-point scale (i.e., false, partly false, partly true, true). ltems relate to domains of
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language, interaction, media, and food in the context of either the society of origin or the
current society of residency. The measure allows for the calculation of two indices: the
dominant society immersion (DSI) and the ethnic society immersion (ESI).

Self-construal. Given that culture is defined by explicit beliefs and values,
researchers have employed self-report survey questions on cultural attitudes as primary
research tools. Thus, there are many methods of measuring 1C with numerous studies
demonstrating highly variable reliability and validity (Oyserman, 2002). In a review of
various survey methods, Peng, Nisbett, and Wong (1997) found significant limitations of
rating and ranking measures in the assessment of IC when used to differentiate between
cultures. Due to the unsatisfactory limitations of these methods, it is necessary to use
more than one method (H. Triandis, personal communication, November 5, 2010).
Therefore, this study used a mixed methods approach to examine how IC is related to
cognitive fluency.

After participants completed the demographic interview, three self-report
measures of self-construal were given to each participant to complete.

INDCOL (Triandis, 1996). The 32 items of this self-report questionnaire provide
two main scores and four sub-scores; the two main scores were used for classification of
IC. Respondents are asked to rate their agreement with a statement (e.g., “T usually
sacrifice my self-interest for the benefit of my group) on a 9-point scale ranging from
Strongly Disagree (1) to Strongly Agree (9). Of these 32 items, 16 relate to
individualism and 16 relate to collectivism. The average of each set of items comprises

the score for the subscale.
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Scenarios (Triandis, 1998). This 16-item measure employs hypothetical scenarios
(e.g., “You and your friends decided spontaneously to go out to dinner at a restaurant.
What do you think is the best way to handle the bill?”’) in order to calculate two scores:
overall individualism and overall collectivism. After reading each scenario, individuals
are asked to check one of four choices, each of which relates to a particular 1C construct.
A concern of assessing IC with self-report measures is that of possible group reference
effects, in which an individual perceives an item or situation as it is related to a salient
social group better than as the item or situation is processed in some other manner
(Johnson et al., 2002). This type of measure assessing for IC that employs scenarios has
been shown to maintain reasonable criterion validity while being less affected by group
reference effects (Peng et al., 1997).

Twenty Statements Test (TST; Kuhn & McPartland, 1954). This qualitative
measure of cross-cultural self-concept has been used extensively as a way of respondents
to openly describe themselves (e.g., Bond & Cheung, 1983; Rhee, Uleman, Lee, &
Roman, 1995; Santamaria, de la Mata, Hansen, & Ruiz, 2010; Trafimow, Triandis, &
Goto, 1991; Wang, 2001). As past research suggests, an abbreviated version of the TST
was used due to the increased probability of repeated responses after the first ten
statements (Grace, 2002; Watkins, 1997). Respondents were given a sheet with ten
numbered blanks prefaced with the words “I am...” and were asked to simply fill the
blanks answering the question “Who am I?” for each blank. These responses were then
coded by two raters who are blinded to the participant’s responses to other test materials,
including other IC measures. TST responses were coded along two domains:

organization and evaluation (Santamaria et al., 2010; Wang, 2001). The organization of a
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statement was coded as either private (e.g., “I am smart”), collective (e.g., “I am a
student”), or public (e.g., “I am someone who cares for others”). Statements are similarly
coded for evaluation as positive (e.g., “I am a good friend”), negative (e.g., “I am ugly”),
or neutral (e.g., | am a person). Scores along the organization domain were used for
evaluation of IC.

Cognitive. Upon completing the self-construal measures, a research team
member administered a brief cognitive battery. This battery largely assessed for
cognitive fluency as well as working memory.

Action Fluency Test (AFT; Piatt, Fields, Paolo, & Troster, 1999). The AFT is a
cognitive measure of frontal function. An examiner provides the respondent with a
verbal prompt that instructs to list “as many different things as you can think of that
people do” and records all responses listed within one minute.

Semantic Fluency (Animals, Fruits, Vegetables). Another commonly used task in
neuropsychological assessment is category fluency. These tasks assess for verbal fluency
and working memory by prompting respondents to generate the names of as many items
in a particular semantic category as they can recall in one minute. For purposes of this
study, the categories of “Animals,” “Fruits,” and “Vegetables” were used due to their
wide use in memory research. Inthe OA group, an additional semantic fluency, Verbal
Fluency Switching (Fruits — Furniture, Delis-Kaplan Executive Function Scales, or D-
KEFS; Delis, Kaplan, & Kramer, 2001) was used in place of the “Fruits” category.

Idea Fluency (The Brick Use Test; Guilford, Christensen, Merrifield, & Wilson,
1978). A divergent thinking test, the Brick Use Test is part of a collection of tests that

prompt respondents to name as many original and alternate uses of an item, a brick in this



26

99 ¢ 29 ¢¢

case (e.g., “weight-training,” “paper-weight,” “to throw at my sister”’) in one minute. The
Brick Use Test has been used to help measure idea fluency and general creativity (Lezak
etal., 2004).

Phonemic Fluency (Controlled Oral Word Association Test, or COWAT; Benton
& Hamsher, 1978). The COWAT is a popular verbal fluency test sensitive to frontal lobe
functions. It asks respondents to name as many words they can recall in one minute that
begin with a certain letter. The most commonly used form of the COWAT, and the form
used in the current study, prompts respondents to name words that begin with letters F, A,
and S with one minute for each letter.

Design Fluency (D-KEFS; Delis, Kaplan, & Kramer, 2001). This nonverbal
fluency measure complements the aforementioned verbal fluency measures by asking
participants to make a series of unique designs by connecting a group of dots with a line.
The switching condition used in the current study requires participants to additionally
alternate between two colors of dots (black, white) when connecting them with a line.

Digit Span. This widely-used attention and working memory task asks
respondents to remember and repeat a series of increasing number sequences both
forward in order and in reverse (e.g., “1-2” is repeated as “2-1"") after an examiner reads
them aloud (Miller, 1956). One point is given for each correctly repeated sequence.

Judgment of Line Orientation (JOLO; Benton, Varney, & Hamsher, 1978). As a
measure of visuospatial abilities, the JOLO asks respondents to observe pairs of line
segments that are in different locations and at different angles on a page. They compare

these pairs with a standard reference set of numbered lined and state which two reference

lines correspond with the pair of line segments. A point is given for each correct pair.
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Wide Range Achievement Test: Fourth Edition — Reading subtest (WRAT-4
Reading; Wilkinson & Robertson, 2006). This word identification test has been validated
and used extensively as a proxy measure of premorbid function (Ahl et al., 2013).

During the test, the individual is shown a list of words and asked to pronounce them. The
list is ordered by increasing difficulty and the individual is given a point for each correct
pronunciation.

Mini-Mental State Exam (MMSE; Folstein, Folstein, & McHugh, 1975). The
MMSE is a widely used measure shown to be a reliable and valid measure of global
cognitive status (Tombaugh & Mclintyre, 1992). This paper-and-pencil measure is
administered by an interviewer and asks the respondent questions measuring various
cognitive domains, including (1) orientation, (2) language, (3) delayed recall, (4)
attention, and (5) visual constructional praxis. A total of up to 30 points can be scored
and scores below 26 suggest cognitive dysfunction. The MMSE was administered to
participants in the older adults group in order to offer a brief screen for possible cognitive
impairment associated with aging. Although not without limitations and not intended for
diagnostic purposes, the MMSE was shown by a recent meta-analysis to have modest
accuracy with best value for ruling out dementia in community and primary care
(Mitchell, 2009). Individuals with MMSE scores below 26 were not included in the data
analysis.

Mood. The impact of mood on cognition is reasonably described in the research
literature (Langenecker, Lee, & Bieliauskas, 2009). Depression has been reported to
have a negative impact on performance in measures of executive function (Grant, Thase,

& Sweeney, 2001; Langenecker et al., 2005; Paelecke-Habermann, Pohl, & Leplow,
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2005). For instance, patients with Major Depressive Disorder have shown relative
deficits in some verbal fluency tasks (Porter, Gallagher, Thompson, & Young, 2003) and
sustained attention (Rose & Ebmeier, 2006) as compared to healthy controls. Therefore,
mood symptoms were assessed for each participant.

Beck Depression Inventory, Version 2 (BDI-II; Beck, Steer, Ball, & Ranieri,
1996). In order to control for any cognitive deficits due to depressive symptoms, the
BDI-11 was used. This self-report measure asks respondents to answer 21 items based on
diagnostic criteria for depression. Each item has options scaled from zero to three.
Higher scores on each item relate to increased severity of depressive symptoms. Only
Y A participants were given the BDI to complete.

Geriatric Depression Scale (GDS; Yesavage et al., 1982). The GDS, a 30-item
self-rating screening tool for depressive symptoms, was developed for use in older adults
by distinguishing symptoms of depression and dementia. It contains items that represent
characteristic affective and cognitive symptoms of depression in older adults while
eliminating items related to somatic concerns common in this population (Smarr &
Keefer, 2011). A 15-item short version was designed to decrease fatigue while remaining
sensitive to depression among elderly persons (Sheikh & Yesavage, 1986). The GDS
short version was administered only to OA participants, in which the BDI-11 may be less
appropriate.

Profile of Mood States- Standard Version (POMS; McNair, Lorr, & Droppleman,
1971). This 65-item self-report measure provides a rapid method of assessing transient,
fluctuating active mood states that may interfere with participants’ cognitive abilities.

Participants are given 65 adjectives (e.g., Friendly, Confused, Grouchy) and are asked to
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rate how much they feel like each adjective on a 5-point scale. The POMS provides
information on six scales: Tension-Anxiety, Anger-Hostility, Fatigue-Inertia, Depression-
Dejection, Vigor-Activity, and Confusion-Bewilderment. A Total Mood Disturbance
(TMD) is calculated by subtracting the raw Vigor-Activity score from the sum of raw

scores for the remaining five scales.

Analysis

Statistical analysis was a two-part process. The first part sought to determine I1C
classification for each participant. That is, this step categorized each participant as either
individualistic or collectivistic. The results of the first step were then used in the second
step of the analytical process. In this second tier of analyses, categorical variables from
the first step were utilized as the independent variable when comparing cognitive
performance in relation to IC for each age group.

Preliminary Analyses. Latent Profile Analysis (LPA), which allows researchers
to identify typologies of people as opposed to a taxonomy of variables, is a person-
centered technique in which an individual can be assigned to a mutually exclusive profile
based on that individual’s responses to observed continuous variables of interest (Roesch,
Villodas, & Villodas, 2010). The process of LPA seeks to maximize homogeneity
within groups and maximize heterogeneity between groups (Lanza, Flaherty, & Collins,
2003). Various models are tested to determine the optimal number of profiles and the
best-fitting model is chosen based on various statistical indices of fit.

Participants’ responses on the three IC measures provided multiple scores. The

INDCOL provided two scores, one for overall individualism and one for overall
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collectivism. The Scenarios measures provided two raw scores, similarly one for overall
individualism and one for overall collectivism. Lastly, each rater coding responses on the
TST provided a total number of private, collective, and public statements, resulting in
two sets of three scores that were then averaged between the raters to create three mean
scores. Therefore, each participant had a total of seven scores entered into the LPA.
Given that the relationship between age and self-construal is not fully understood, LPA
was performed separately for each group (YA, OA). A 2-, 3-, and 4-profile solution were
tested using Mplus, version 6.12 (Muthén & Muthén, 2010).

Main Analyses. Due to the 2 (IC group) x 2 (age group) study design and the
existence of covariates (e.g., mood, education), analysis of covariance (ANCOVA) was
used to examine the relationship of self-construal on cognition for each age group. In
order to evaluate cognitive measures independently of each other, a separate ANCOVA
was performed for each cognitive test. Findings with p-values at or less than .05 were
considered significant. All analyses were conducted using PASW, version 18 (SPSS,

Inc., 2009).



HYPOTHESES
Aim 1: To demonstrate the usefulness of LPA in the classification of IC when
using multiple measures of self-construal
Hypothesis 1. Consistent with the binary classification of self-construal
distinguishing between individualism and collectivism, it was hypothesized that LPA

would demonstrate a 2-factor solution as a better fit to the data than the 3-factor or 4-

factor solution in both young adults (YA) and older adults (OA). This would allow for

the successful IC classification of participants within each group based on their combined
responses to all IC measures.

Aim 2: To evaluate the impact of self-construal on executive function in young
adults (YA)

Hypothesis 2. As a result of the collectivist individual’s concern with others and

the subsequent pull on cognitive resources, it was hypothesized that collectivism would

be negatively associated with performance on cognitive fluency in YA. In other words,

the collectivist group would have lower scores on cognitive measures than the
individualist group.

Aim 3: To elucidate the effect of aging on the relationship between self-construal
and executive function

Hypothesis 3. It was predicted that the relationship of Self-Construal and
Cognitive Fluency would differ by age, such revealing that the young adult (YA) group
would perform generally better than the older adults (OA) group on cognitive measures.
It was expected that collectivists develop compensatory strategies throughout adulthood.

Therefore, it was hypothesized that the negative association
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between collectivism and cognition (Hypothesis 2) seen in the YA group would be

attenuated in the OA group.
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RESULTS
Sample Characteristics. A total of 101 YA (Mean age: 19.2+1.6) and 100 OA (Mean
age: 67.2+6.0) were recruited. The groups had similar levels of education (YA Mean
years of education: 14.1+1.5, OA Mean: 14.5+2.8, p>.05). Both age groups consisted
mostly of individuals who self-identified as white, non-Hispanic, and female (Table 1).
Although the percentage of participants that were female did not differ by age group
(X°[1, N=187]=2.72, p>.05), YA and OA differed significantly on distribution of
ethnicity (X°[1, N=182]=12.22, p<.001) and race (X°[1, N=187]=31.22, p<.001).

Data were checked for normality and outliers. Of the OA group, 6 individuals
withdrew consent or were unable to complete all measures, 7 were excluded from
analyses due to MMSE scores less than 26, and 1 was excluded due to outlying values
(>2 standard deviations) on several measures in addition to a history of head injury and

cognitive symptoms. Therefore, 101 YA and 86 OA were included in final analyses.
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Table 1. Sample Demographics

34

OA
n=101 n=86
Min Max Mean SD Min Max Mean SD
Age (years) 18 26 19.2 1.6 60 88 67.2 6.0
Education (years) 12 19 141 15 8 20 14.5 2.8
Years in US 0 26 172 47 4 80 61.5 14.5
Gender n % n %
Male 35 34.7 40 46.5
Female 66 64.3 46 53.5
Ethnicity
Hispanic 27 26.7 6 7.0
Non-Hispanic 72 71.3 77 89.5
Race
American Indian 2 2.0 1 1.2
Asian 17 16.8 5 5.8
Black 1 1.0 11 12.8
Multiple 8 7.9 4 4.7
Pacific Islander 4 4 1 1.2
Unknown 20 19.8 3 3.5
White 49 48.5 61 70.9

SELF-CONSTRUAL MEASURES

Descriptives. As shown in Table 2, both groups responded similarly on the self-

construal measures overall with the exception of two sub-scales. Additionally, self-

construal scores were not significantly correlated with race or ethnicity in either group

(all ps>.05).



35

Table 2. Mean (SD) Scores on Self-Construal Measures by Group

YA OA
n=101 n=86
Measure M(SD) 95% ClI M(SD) 95% ClI t(185) p
INDCOL Ind  6.35(.86) [6.18,6.52] 5.77(1.09) [5.53, 6.00] 3.96 <.01
INDCOL Col 6.84(.65) [6.71,6.96] 6.76(1.29) [6.48, 7.04] 489 .61
Scenarios Ind  8.63(1.97) [8.24,9.02] 8.33(2.40) [7.81,8..84] 961 34
Scenarios Col  7.33(1.96) [6.94,7.71] 7.49(2.49) [6.96,8.02] -.488 .62
TST Private 3.21(1.89) [2.83,3.58] 3.31(2.18) [2.84,3.78] -.348 73
TST Col 3.41(2.24) [2.96,3.85] 2.44(2.00) [2.01,2.87] 3.069 <.01
TST Public 1.06(1.01) [.86, 1.26] 0.91(1.02) [.69, 1.13] 1.031 .30
Note. Ind = Individualism score; Col = Collectivism score; Cl=Confidence Interval

Inter-rater Reliability. As noted previously, two raters independently scored
participants’ responses to the TST. Raters were blind to participants’ responses to the
other measures of self-construal. Inter-rater reliability was assessed using the intra-class
correlation coefficient (ICC) and was found to be high for both the YA (Cronbach’s alpha
=.94, ICC = .89) and the OA (Cronbach’s alpha = .97, ICC = .94).

Latent Profile Analysis. Latent profile analyses (LPA) testing two, three, and
four classes of profiles were fit to the data by group. The model fit indices for each LPA
are available in Table 3. Fit indices did not indicate a statistically significant
improvement of the 3-class solution from the 2-class solution (YA: p =.22; OA: p =.16).
Despite greater entropy and the presence of a statistically significant improvement of the
4-class solution over the 3-class solution, substantive interpretation of conditional
response means in the 4-class (Table 4) suggests that some profiles of scores do not
maximally describe a well-defined pattern of responses on the IC measures. For instance,
response means in class 1 depict a profile with limited interpretability given variable
values on individualist and collectivist subscales. Therefore, the more parsimonious

solution, the 2-Class solution (Table 5), was considered a better fit to the data (see Lubke
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& Muthén, 2005). For the YA group, latent class probabilities for each class were 55.4%
(n=56) in class 1 and 44.6% (n=45) in class 2; in the OA group, latent class probabilities
for each class were 48.8% (n=42) in class 1 and 51.2% (n=44) in class 2. Considering
the conditional response means (see Table 5), class 1 was defined primarily as a high
individualism class, or “individualists”; class 2 was defined primarily as a high

collectivism class, or “collectivists.”

Table 3. Overall Model Fit for Class Solutions

Class Solution

2 3 4
AIC 2384.65 2329.08 2257.65
BIC 2442.19 2407.53 2357.03
YA sBIC 2372.70 2312.78 2237.00
Entropy .870 .890 983
LMRT (p) <0.01 0.22 0.01
AIC 2265.37 2225.07 2189.46
BIC 2319.36 2298.70 2282.72
OA sBIC 2249.95 2204.05 2162.83
Entropy 793 .859 940
LMRT (p) .07 .16 27

Note: AIC=Akaike Information Criterion; BIC=Bayesian Information Criterion;
sBIC=Sample-size adjusted Bayesian Information Criterion; LMRT=Lo-Mendell-Rubin
Test-adjusted likelihood ratio (p-value).

Better fit of the model is indicated by lower AIC, BIC, and sBIC. Higher entropy scores
suggest improved differentiation of profiles (1.0 = perfect classification).



Table 4. Table of Means: Four-Class Solution
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Overall Four-Class Solution
Group Variable I\}Iteezzpls Classl Class2 Class3 Class4

INDCOL Ind 6.35 6.41 6.31 6.01 6.52
INDCOL Col 6.84 6.94 6.88 7.05 6.41
Scenarios Ind 8.63 9.41 7.41 5.38 11.42
YA Scenarios Col 7.33 6.54 8.53 10.61 459
TST Private 3.21 3.38 3.22 3.14 2.90
TST Collectivist 3.41 3.11 3.88 3.00 3.45
TST Public 1.06 1.41 0.71 1.39 0.76

N 101 37 32 13 19
INDCOL Ind 5.76 6.20 5.70 5.94 5.01
INDCOL Col 6.76 5.63 7.05 6.41 8.05
Scenarios Ind 8.33 12.13 7.10 9.68 4.24
OA Scenarios_ Col 7.49 3.30 8.75 6.23 11.57
TST Private 3.31 3.62 3.22 3.66 2.22
TST Collectivist 2.44 2.45 2.66 2.02 3.03
TST Public 0.91 0.56 0.83 1.03 1.15

N 86 10 34 32 10

Note: Ind=Individualism score; Col=Collectivism score; TST=Twenty Statements Test



Table 5. Table of Means: Two-Class Solution

Group Variable Overall Item Two-Class Solution
Means Class 1 Class 2
INDCOL Ind 6.35 6.46 6.21
INDCOL Col 6.84 6.76 6.93
Scenarios Ind 8.63 10.08 6.89
Scenarios Col 7.33 5.89 9.09
YA TST Private 3.21 3.24 3.17
TST Collectivist 3.41 3.22 3.63
TST Public 1.06 1.17 0.92
N 101 56 45
INDCOL Ind 5.76 5.99 5.56
INDCOL Col 6.76 6.19 7.32
Scenarios Ind 8.33 10.23 6.48
Scenarios Col 7.49 5.55 9.37
OA TST Private 3.31 3.69 2.94
TST Collectivist 2.44 2.10 2.78
TST Public 0.91 0.86 0.95
N 86 42 44

Note: Ind=Individualism score; Col=Collectivism score; TST=Twenty Statements Test

COGNITIVE MEASURES

Descriptives. Table 6 demonstrates overall performance on cognitive measures

by both the YA and OA groups. As expected, the YA generally performed better than

the OA group on several of the cognitive measures. Performances on cognitive measures

by individualists and collectivists for each age group are also provided (Table 7).




Table 6. Mean (SD) Performance on Cognitive Measures by Age Group

YA OA

Measure N=101 N=86 t(186) p* B 95% CI
AFT 16.9(4.6) 16.5(5.1) .61 NS 429 [-.97,1.83]
FAS 38.1(9.1) 35.4(12.0) 1.69 NS 2.61 [-.44, 5.65]
Animals 19.7(3.9) 18.5(4.4) 2.09 .038 1.26 [.07, 2.44]
Fruits 14.3(4.0) NA
Vegetables 10.1(3.1) 11.9(4.4) -3.47 .001 -1.75 [-2.75, -.76]
VF
Switching NA 11.5(3.0)
Brick 7.5(3.3) 4.5(3.0) 6.56 <.001 3.01 [2.11, 3.92]
Digit Span
Forward NA 9.8(1.9)
Digit Span 7.4(2.1) 6.7(2.0) 216 | 032 | 663 [.06, 1.27]
Backward T T ' ' ' R
Design
Fluency 9.0(3.3) 6.1(2.2) 6.86 <.001 2.90 [2.07, 3.74]
Switching
Design
Fluency Non- NA 8.8(3.1)
Switching
JOoLo NA 22.6(5.3)

Note: Reported p-values compare YA with OA groups on each measure; AFT = Action
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Fluency Test; FAS=Phonemic Fluency with F, A, and S; VF Switching=Verbal Fluency

Switching Condition Total Correct; Brick=Brick Use Test; JOLO=Judgment of Line
Orientation Test; NA=Not Administered; NS=Non-Significant, CI=Confidence Interval



Table 7. Mean (SD) Performance on Cognitive Measures by Self-Construal

YA OA
Measure Ind Col Ind Col
N=56 N=45 N=42 N=44

AFT 17.6(4.9) 16.1(4.0) 15.9(5.2) 17.1(4.9)
FAS 39.3(9.6) 36.5(8.1) 34.3(13.2) 36.5(13.2)
Animals 20.2(4.1) 19.2(3.6) 18.3(4.0) 18.6(4.7)
Fruits 14.9(4.4) 13.5(3.3) NA NA
Vegetables 10.4(3.5) 9.8(2.4) 12.0(4.1) 11.8(3.7)
VF
Switching NA NA 11.2(3.1) 11.8(2.9)
Brick 7.8(3.5) 7.1(3.0) 4.4(3.0) 4.5(2.9)
Digit Span
Forward NA NA 9.9(2.1) 9.6(1.8)
Digit Span
Backward 7.3(2.1) 7.5(2.3) 7.0(2.0) 6.5(2.0)
Design Fluency
Switching 9.3(3.8) 8.8(2.8) 6.2(2.2) 6.0(2.3)
Design Fluency NA NA 9.2(3.1) 8.5(3.1)
Non-Switching Y A
JOLO NA NA 22.7(5.0) 22.5(5.6)

Note: AFT = Action Fluency Test; FAS=Phonemic Fluency with F, A, and S; VF
Switching=Verbal Fluency Switching Condition Total Correct; Brick=Brick Use Test;
JOLO=Judgment of Line Orientation Test; Ind=Individualist group; Col=Collectivist
group; NA=Not Administered

ANCOVA. A one-way analysis of covariance (ANCOVA) was used to evaluate

differences between individualists and collectivists on cognitive measures while

controlling for the possible effects of covariates. YA and OA were analyzed separately.
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Covariates were chosen for theoretical and statistical reasons. Age, ethnicity, race, years
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of education, years in the United States, mood, acculturation, English fluency, and
relevant medical history (e.g., heavy substance use, brain injury) were considered. In the
YA group, only age, ethnicity, and years in the United States were significantly
correlated (p<.05) with the outcome variables and, therefore, included in the ANCOVA.
Similarly, ethnicity, race, and WRAT-4 Reading scores were significantly correlated with
cognitive performance in the OA group and included in the analyses as covariates.
WRAT-4 Reading was used as a proxy for level of education given its stronger statistical
relationship to the outcome variables than years of education. This is consistent with
other research demonstrating how such literacy measures may be useful in accounting for
level of education, especially in ethnically diverse samples with heterogeneous
educational backgrounds (Manly, Schupf, Tang, & Stern, 2005) and in the elderly (Bolla,
Gray, Resnick, Galante, & Kawas, 1998).

Self-construal was not significantly related to cognitive performance in the YA,
where individualists and collectivists performed similarly on all cognitive measures (all
ps>.05). However, in the OA group, collectivists outperformed individualists on several
verbal measure of cognitive fluency, specifically the Action Fluency Test (AFT),
phonemic fluency (FAS), and Verbal Fluency Switching, with medium effect sizes

(Table 8). Both groups performed similarly on all other measures.
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Table 8. Estimated Means (SE) on Cognitive Measures by Self-Construal Controlling for
Ethnicity, Race, and WRAT-Reading in OA

Measure Ind Col
N=42 N=44

Mean SE 95% CI Mean SE 95% ClI p d
AFT 21.94 | 83 | 203-236 | 2312 | .80 | 215247 | .037 | .490
FAS 3203 | 1.72 | 286-354 | 37.78 | 166 | 345-41.1 | .021 | .545
Animals 1801 | .71 | 166-19.4 | 1894 | .68 | 17.6-203 | .365
Vegetables | 11.54 | .60 | 10.4-12.7 | 1215 | .58 | 11.0-13.3 | .482
VF 10.83 | .46 | 99-11.74 | 1213 | .44 | 11.2-130 | .050 | .461
Switching
Brick 410 | 43 3.2-5.0 479 | 41 4056 | .266
DigitSpan | g 50 | 59 | 91-102 981 | .28 9.3-10.4 | .669
Forward
DigitSpan | o5 | 39 | 6072 | 668 | .29 6173 | 906
Backward
Design
Fluency 603 | .25 5.3-6.7 619 | .33 5569 | .748
Switching
Design
E'c‘jrf_”cy 859 | 45 | 7795 | 900 | 43 | 8199 | 513
Switching
JOLO 21.94 | 83 | 203236 | 2312 | .80 | 215247 | .323

Note: SE=Standard Error; Cl=Confidence Interval; AFT = Action Fluency Test;

FAS=Phonemic Fluency with F, A, and S; VF Switching=Verbal Fluency Switching
Condition Total Correct; Brick=Brick Use Test; JOLO=Judgment of Line Orientation

Test; Ind=Individualist group; Col=Collectivist group.
Cohen’s d estimate (d) is provided for significant variables only.



DISCUSSION

SPECIFIC FINDINGS

Aim 1. As part of Aim 1, which sought to demonstrate the usefulness of LPA in
the classification of IC when using multiple measures of self-construal, it was
hypothesized that a 2-factor solution would be a better fit to the data than the 3-factor or
4-factor solution in both young adults (YA) and older adults (OA). Indeed, consistent
with these expectations, 3- and 4-factor solutions did not fit the data significantly better
than a 2-factor solution along the dimensions of individualism and collectivism. Some
research suggests an orthogonal relationship between these two dimensions such that an
individual can be high or low on both dimensions or high on only one of the dimensions
(e.g., Triandis et al., 1986). However, responses on the IC measures from both the YA
and OA revealed that individuals were generally high on only one dimension. This might
explain why a 4-factor solution was not a better fit to the data.

The LPA results exhibit the utility of using such analyses in the exploration of IC
for several reasons. Primarily, analyses of latent variables allow for the optimization of
shared variance between related variables. Given the nature of this method, it
additionally eliminates error specifically in the latent variable, resulting in a variable that
is a direct reflection of the observed variables included in the model.

Second, given the additional benefit of employing multiple measures of IC in the
assessment of self-construal, LPA provides an opportunity to include various
scores. It then essentially distills these into a classification that is free of error.

Additionally, the results of the LPA can be used in further analyses.

43
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Moreover, the crux of research related to self-construal relies on a dichotomous
categorical variable — individualism versus collectivism. However, self-construal
measures, including those used in this study, typically provide continuous scores along
each domain, potentially making a categorical distinction difficult to establish and
limiting comparison with other studies. LPA helps examine consistencies between scores
within individuals and define profiles of response patterns. These profiles of continuous
variables can then be converted into categorical variables that aid in explaining sample
characteristics and compare research findings.

A caveat to be considered with the use of such modeling techniques as LPA is
that the models analyzed are only as good as the elements included within the model.
Therefore, although the latent variable produced by the LPA is statistically free of
measurement error, it may not be entirely reflective of the construct of interest since a
model is only as good as what is included. This, however, might not be a limitation of
the current research. The three measures used for purposes of evaluating self-construal
(INDCOL, Scenarios, TST) are self-report measures that have been extensively
researched and validated for these purposes (Oyserman, 2002). Given their theoretical
and empirical support, it is likely that these measures were effectively appropriate for
inclusion in analyses.

However, a limitation of the LPA is that it also relies on the sample data included
in the analyses. While recruitment efforts attempted to maximize diversity in terms of
race and ethnicity, it is nevertheless possible that greater variability in self-construal
could be obtained with a different sample. Therefore, results may have been different

with a more diverse sample.
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Future studies may wish to explore the efficacy of LPA in self-construal research
that includes more diverse populations. For instance, a study that incorporates responses
from samples of individuals living in the United States, an individualist culture, and a
samples of individuals living in Japan, a collectivist culture, may further extend these
findings and clarify the utility of LPA in the evaluation of self-construal.

Aim 2. Aim 2 sought to evaluate the impact of self-construal on executive
function in YA and it was expected that collectivism and performance on cognitive
fluency would be negatively associated. However, this was not supported by findings in
the YA group; there were no significant differences between individuals and collectivists
on cognitive measures beyond the effects of common covariates, such as ethnicity and
years of education.

As described previously, when cultural differences begin to emerge is not
completely known, despite evidence that culturally divergent cognitive performances
exist even in very young children (Chen et al., 1998; Lahat et al., 2010; Sabbagh et al.,
2006). Moreover, while much of the research on IC assumes self-construal based on the
participants’ country of origin, self-belief measures do not reliably seem to predict
behavioral responses (e.g., cognition, attention); instead, they appear to be more reliable
in predicting corresponding neural responses (Kitayama & Uskul, 2011). Given that
behavior is a product of both neural processes and environmental factors (Ajzen, 1985), it
is possible that cultural differences of self-construal on cognition are too subtle to detect,
or are nonexistent, in young adults. Additionally, as described by McDowd and
colleagues (McDowd et al., 2011), the limited cognitive battery used may not have been

broad or sensitive enough to capture some of these subtle differences in younger adults.
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Although it is difficult to assess with a cross-sectional design in which self-construal is
assessed at only one time-point, the possibility exists that adult brains ultimately
compensate for the differential culture-specific responses seen in children and
adolescents. Similar compensation has been observed in adults as compared to
adolescents when comparing mPFC activation on fMRI during self-knowledge retrieval
and self-reflection (Pfeifer et al., 2009; Pfeifer, Lieberman, & Dapretto, 2007). Future
research could attempt to expand on this by comparing a young adult population with a
younger, adolescent population or longitudinally by following adolescents into young
adulthood.

Aim 3. Elucidation of the effect of aging on the relationship between self-
construal and executive function was the focus of Aim 3. It was expected that an effect
observed in the YA group would be attenuated in the OA group. Instead, despite there
being no relationship between IC and cognition observed in the YA, collectivists
outperformed individualists on several cognitive measures in the OA group.

Contrary to the expected direction in which collectivism would be associated with
relatively worse performance on cognitive fluency measures, older collectivists
performed significantly better on three verbal measures of cognitive fluency after
controlling for linguistic ability. Both older groups performed similarly on nonverbal
measures of cognitive fluency, tests of working memory and attention, and a test of visual
cognition. These findings support previous literature suggesting that self-construal may
be differentially associated with verbal and nonverbal measures (Hedden et al., 2002).

As described previously, verbal fluency measures rely on various components

linked to various cortical processes. Interestingly, performance on these does not always
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rely on semantic memory or vocabulary knowledge (e.g., Kempler et al., 1998; McDowd
etal., 2011; Nagels et al., 2012). As explained by McDowd and colleagues (McDowd et
al., 2011), overall performance on verbal fluency measures is most consistently predicted
by speed of processing with an additional, albeit secondary, contribution by inhibitory
processes. This might explain why the effect in the current results was found after
controlling for linguistic ability using the WRAT-Reading. In addition, it might explain
why the effect was not found in an untimed working memory verbal task (Digit Span —
Backward) or in non-verbal design fluency, which relies primarily on motor planning and
visual scanning rather than processing speed (Suchy, Kraybill, & Gidley Larson, 2010).
However, the effect was not found in similarly timed measures (e.g., Animals,
Vegetables), suggesting that this effect may be due more to differences in executive
function between the two groups. Future studies that include measures of processing
speed are needed to further elucidate the role of processing speed and executive function.
These findings suggest a cognitive advantage in executive function of collectivists
over individualists. Nonetheless, the reason for this cognitive advantage on these
measures is unclear. As in the YA group, the potential exists that this is a manifestation
of neural compensation. That is, collectivists, accustomed to regular executive demands,
may have developed certain strategies to more efficiently handle the demands of these
cognitive tasks. An analogous pattern has been documented in research on perception in
which cultural differences in object processing were magnified with age in a sample of
younger and elderly Singaporeans and Americans (Chee et al., 2006). Evidence of
neuroplasticity in adults and of changes in neural processing related to acculturation

(Hedden et al., 2008) would suggest that development of compensatory strategies is
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possible even in an elderly population. However, such an explanation is dependent on
the assumption that these individuals have been individualists or collectivists over a
period of time, an assumption that cannot be asserted by the current cross-sectional

design.

GENERAL IMPLICATIONS OF FINDINGS

The current findings complement extant literature in various ways. With the
exception of two subscales, both age groups were comparable in self-construal. In at
least one study, using a single measure of self-construal, older adults were more
individualistic than younger adults despite previous research suggesting the contrary
(Guo, Schwartz, & McCabe, 2008). Apparent age-related differences in self-construal,
though, may be due to cohort effects related to generational shifts rather than social
change patterns (Bengtson & Lovejoy, 1973). The results reported here demonstrate
similar profiles of self-construal in younger and older adults from a local sample. These
results additionally illustrate the need to employ multiple measures of IC and the utility
of a statistical technique that may help minimize limitations of self-report measures of
self-construal. By improving how we measure IC, we can expect to increase our ability
to detect variables and differences associated with self-construal.

Consistent with previous studies (e.g., Elgamal et al., 2011; Kemmotsu, Enobi, &
Murphy, 2013; Kempler et al., 1998), the current findings support a differential effect of
age on cognitive fluency performance. The YA and OA groups did not differ on action
fluency, a measure shown to be related to frontostriatal function and particularly sensitive

to executive dysfunction (Signorini & Volpato, 2006). The two age groups also did not
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differ on letter fluency (FAS), another measure sensitive to frontal lobe dysfunction
(Shimodera et al., 2012; Troyer, Moscovitch, Winocur, Alexander, & Stuss, 1998).
Elgamal and colleagues reported similar findings (Elgamal et al., 2011), further
explaining that older adults may actually outperform younger adults on letter fluency
once accounting for processing speed.

The YA group outperformed the OA group on semantic fluency, corroborating
past findings (L. J. Clark et al., 2009; Crossley, D’ Arcy, & Rawson, 1997). Some have
argued that word generation may depend on three primary components: verbal attention,
word knowledge, and verbal long-term memory (Ruff, Light, Parker, & Levin, 1997), but
that processing speed differentially modifies performance on letter and category fluency
(Elgamal et al., 2011). In an fMRI study also reporting a differential effect of age on
letter and category fluency, increased difficulty in the access and selection of semantic
information explained problems with word retrieval (Wierenga et al., 2008). These age-
related deficits in semantic fluency over phonemic fluency have been linked to right
inferior and middle frontal lobe activity (Meinzer et al., 2009), further validating a more
complex neural network involved in semantic fluency. Similarly, the YA group
outperformed the OA group on backward digit span, a working memory task. Age-
related decline in digit span has been associated with deficits in central executive
processes (Grégoire & Van Der Linden, 1997) and with reduced gray matter volume in
prefrontal cortex regions (Ruscheweyh et al., 2013). An effect of age was also revealed
in design fluency, corroborating other research on design fluency and cognitive aging
(Chi etal., 2012). While verbal fluency measures appear to rely more on lateralized

frontal cortical processes, design fluency might be more dependent on bilateral frontal
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processes (Baldo et al., 2001). Lastly, increased age was related to poorer performance
on a measure of divergent thinking (brick use test), a finding that is consistent with cross-
sectional and longitudinal research on creativity and aging (McCrae, Arenberg, & Costa,
1987). A large network of various neuroanatomical regions underlie performance on
divergent thinking tests of creativity. Performance on these appear to rely on gray matter
volume in the prefrontal cortex, striata, and areas associated with dopaminergic
mechanisms (Takeuchi et al., 2010a), but also on white matter in or adjacent to prefrontal
and association cortices as well as the corpus callosum (Takeuchi et al., 2010b).

The current findings also suggest a differential effect of IC on cognition. A
culture-dependent cognitive advantage is manifested in an elderly sample, but is absent in
a younger adult sample. A recent meta-analysis explored the relationship between aging
and brain activity during executive function tasks; the researchers describe an age-related
pattern of prefrontal cortex activity during these tasks that increases with age, suggesting
a greater demand for executive control with increased age (Turner & Spreng, 2012).
Therefore, older individuals may experience a larger pull on cognitive resources than
younger individuals fluency tasks seem to rely on more resources, regardless of overall
performance (Nagels et al., 2012). Older collectivists may be more accustomed than
individualists to such executive demands and, thus, are more capable of compensating for
these.

Furthermore, the current findings indicate that this cognitive advantage exists in
verbal measures of both action and letter fluency as well as in a switching version of a
semantic fluency task, but is absent in other measures of verbal and nonverbal fluency.

Given that this advantage was present in measures that rely heavily on frontal processes
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after controlling for verbal knowledge and was not found in other measures sensitive to
executive function that involve more complex networks, these findings likely indicate
culturally-divergent executive function. Speed of processing, as a core component of
various neurocognitive measures, is hypothesized to be the main mediator of the
relationship between aging and cognitive decline in several domains (Elgamal et al.,
2011), including verbal fluency (Bryan, Luszcz, & Crawford, 1997; McDowd et al.,
2011), and cannot be ignored in the context of these findings. As described previously,
the role of processing speed may help explain why the effect was found in timed verbal
measures, but not in those without a time constraint. However, it is unclear why this
relationship was found in a measure of letter fluency and in a semantic fluency measure
with a switching component, but not in other semantic fluency measures without this
constraint (e.g., animals, vegetables). Evidence from imaging research has demonstrated
functional overlap in letter fluency and category fluency switching, particularly through
increased activation in parietal and premotor cortical regions, not seen during non-
switching category fluency performance (Birn et al., 2010). This suggests that, at least
physiologically, letter fluency appears to share a similar pathway with verbal switching
tasks. In the context of age-related decline in verbal fluency performance, Nagels and
colleagues explain the likely involvement of compensatory functions (Nagels et al.,
2012). It is possible that both individualists and collectivists are able to compensate on
simpler measures, but collectivists are able to compensate more than individualists on a
semantic measure with a more demanding switching component. Also, other executive
components may exist that affect verbal fluency performance, but are not yet well

understood (McDowd et al., 2011).



52

These findings additionally raise some questions regarding how self-construal can
play a role in applied settings. For instance, demographic variables such as race and
ethnicity are more commonly accounted for, or at least documented, in clinical settings
and normative samples relative to IC. However, it is unknown how much of their effect
on cognitive measures is potentially mediated or moderated by self-construal. Given the
dynamic nature of culture, it is difficult to ascertain how these and other demographic
variables interact to paint an individual’s cognitive profile. More research in this area

could help answer some of these questions.

GENERAL LIMITATIONS

The current study was limited by several factors. In terms of the sample used, as
shown in Table 1, both the YA and OA groups were limited in their diversity. Besides
the limited scope of recruitment sources, groups were particularly restricted in relation to
ethnicity and race, variables typically examined in the context of cultural differences and
potentially related to self-construal. This might explain why, contrary to expectations,
race and ethnicity were not related to self-construal. Extant literature on self-construal
typically describes an “East-West” paradigm, comparing performances of residents in
collectivist (“East”) countries (e.g., Japan, China) with those of residents in individualist
(West) countries (e.g., United States, United Kingdom). Beyond diversity in ethnicity
and race, the sample in the current study may have lacked diversity in self-construal,
therefore making additional group level differences between individualists and
collectivists more difficult to detect. Future research may benefit from more

heterogeneous samples.
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Another potential weakness of the current study could be its limited cognitive
battery. In spite of evidence that the measures administered are sensitive to cognitive
decline in older adults (see L. R. Clark et al., 2012), it remains possible that not all these
measures are sensitive enough to detect differences in a healthy sample of individualists
and collectivists. A more expansive battery of tests that are more challenging or
sensitive might aid future research. Moreover, such a battery should include other tests
across a variety of domains. Extant literature has suggested a relation between self-
construal and frontal lobe function (e.g., Cagigas, 2008; Kitayama & Park, 2010; Rosselli
& Ardila, 2003), which has been related to other executive functions beyond those
measures by the limited battery in the current study. Cultural neuroscience research
utilizing neuroimaging techniques such as EEG and fMRI has also elucidated how
processes and brain activation patterns may differ between cultures while performance
remains equivalent between groups (Kitayama & Park, 2010; Miller & Kinsbourne,
2012). Therefore, in a similar fashion, although individualists and collectivists may
perform similarly on a cognitive task, differences in process may exist.
Neuropsychological tests allowing for the measure of process approaches (e.g., serial
clustering versus semantic clustering in a verbal list task, global versus local attention to
drawing sequence in a complex figure task) might aid in the identification of these.

Lastly, without true experimentation it is not possible to posit any causality in the
relationship between self-construal and cognition. Recent literature has demonstrated the
benefits of being able to prime self-construal in individuals in order to investigate the
impact of IC on psychological processes. Such experimental methodology has

demonstrated that evidence of differential brain activation can still be observed in those
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who are primed to think individualistically or collectivistically after reading a short
vignette (Chiao et al., 2010). The direct effect of IC could thus be examined in the
context of cognitive fluency and other neuropsychological performance using a prime/no-

prime experimental design.

FUTURE DIRECTIONS

In the context of the presented aims of this research, the current study found that:
(1) latent profile analysis is a useful statistical tool in the study of self-construal that
maximizes shared variance in data from multiple measures in order to create a categorical
latent variable that can help compare findings across studies; (2) young adult
individualists and collectivists perform similarly on measures of verbal and non-verbal
fluency; and (3) older adult collectivists outperform individualists on measures of verbal
fluency after controlling for race, ethnicity, and linguistic ability, possibly due to a
cognitive advantage in executive function. Additional research using more diverse
samples, expansive cognitive batteries, and indices of processing speed is needed to
further elucidate this relationship of self-construal on cognition. Nevertheless, these
findings have implications for future research.

Since its inception as a distinct field of study, cultural psychology has sought to
illustrate how intrinsically connected are culture and the human psyche (Shweder, 1995).
Some have even argued that, with few exceptions, nearly all of our actions are mediated
by a sociocultural context (Wertsch, 1995). However, culture itself is a process that
requires its own analysis before it becomes operationalized in other behavioral research

(Kitayama & Park, 2010). Current neuropsychological research methods typically focus
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on traditional demographics, primarily those including race, ethnicity, gender, and age.
Although these variables have demonstrated consistent findings in much of the literature,
we still do not fully grasp the mechanism underlying the role of cultural variables in
cognition. Likewise, we are limited in our understanding of how these interact with other
cultural variables or how other variables are similarly related to cognitive processes.
Evidence suggests that culture may be operating as a higher order, top-down mechanism
at the interface of neural pathways and the processing of information (Goh, Tan, & Park,
2009; Kemmotsu et al., 2013). A cultural neuroscience framework incorporating
multiple factors -- micro and macro, biological and behavioral, process and performance
—would aid greatly in expanding our comprehension of our increasingly diverse world.
This attention to issues related to cultural diversity in our studies is likely to clarify past

and future research findings.
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