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“Research is formalized curiosity.
It is poking and prying with a purpose.” 

- Zora Neale Hurston
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Dear Reader,  
 
The Challenger: a McNair Scholars Paper Series was established last year to 
further the access and representation of underrepresented students through the 
dissemination of their research projects. One of the series’ missions is to provide a 
platform that allows scholars of all backgrounds to express their unique lens of 
viewing and addressing societal problems.

Despite the advancement in technology and science, the modern environment is 
making it hard for many groups to thrive, including immigrants, minorities, and 
indigenous populations. Immigrants and other second-language adult learners 
experience difficulties in learning a new language. Racial/ethical prejudice and 
discrimination in the United States have contributed to the rising mental 
healthcare disparities among minorities. Indigenous populations whose lands 
once conquered by foreigners face the danger of losing cultural authenticity.

In this issue, McNair Scholars from UC San Diego present findings on language 
acquisition, neuro-cognitive function, and indigenous cultural survivance. 
McNair Scholar Hernandez-Santacruz performed a cost-benefit analysis upon 
learning a second language to enhance foreign language teaching methods and 
assistance for immigrants. Scholar Montoya explored the interaction among 
neuro-cognitive abilities, race, and resilience to reduce mental healthcare 
disparities between different ethnic groups. Scholar SanNicolas, a Chamoru 
descent, explored how Chamorus reclaimed its culture and authenticity despite 
impacted by white colonialism. Through our scholarly research, we hope to 
inspire new perspectives and community efforts on societal problems, making 
positive impacts on the community. 

EDITOR’S LETTER
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Sincerely,

Jiayan Tan
Editor-in-Chief



In Commemoration of
Dr. Ronald E. McNair 

Ronald McNair was not born under particularly unusual circumstances. He grew up in Lake 

City, South Carolina during the 1950’s when segregation dominated the lives of African 

Americans in the South, forcing most to live in poverty and with limited access to resources. 

Despite his humble beginnings, McNair would go on to earn a PhD in Physics at M.I.T., 

become one of the first African American astronauts, and be honored posthumously by the 

US Congress with a federal education program dedicated in his name.

From a young age, Ronald McNair demonstrated an unshakable will to pursue his dreams in 

the face of adversity. Growing up in South Carolina during the 1950s, McNair, like other 

blacks at the time, was prohibited from using the same facilities as whites. Despite this, one 

day when McNair was nine years old, he went to the local public library to check out books 

on advanced science and calculus. As he stepped into line, the librarian refused to let him 

check out the books, instead demanding he leave. A young, passionate McNair would not 

budge, and police were eventually called along with his mother. In the end, the policemen 

allowed McNair to check out his books, and the library has since been renamed a�er him, in 

honor of the boy who refused to yield. McNair refused to let his social surroundings dictate 

his future endeavors.

While growing up, McNair’s interest in space exploration would manifest with the launch of 

Sputnik in 1957, and later grow with Star Trek, which featured a diverse cast. Excelling in his 

studies at school, he became the first in his family to attend college at North Carolina A&T 

and would later matriculate at M.I.T., where he earned a PhD in Laser Physics. McNair 

would go on to be selected by NASA to become a crew member of the Space Shuttle Chal-

lenger, as well as the second African American to reach space. While in space, he served as a 

mission specialist and operated the robotic arm of Challenger. Unfortunately, McNair was 

one of seven crew members who were killed in January of 1986, when Challenger exploded 

moments a�er li�-off due to a malfunction in the rocket’s boosters. McNair’s legacy 

endures through the education initiatives founded in his name, and his life serves as an 

inspiration for individuals who are born into disadvantaged and similarly challenging 

circumstances.
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"Before you can make a dream come true, 
you must first have one.” 

—Dr. Ronald E. McNair



STUDENT PAPER 1
Investigating Neuro-cognitive Function in 

Individuals from Different Racial and
Ethnic Backgrounds & its Interactions

with Resilience

 
Morgan Montoya, Gillian Grennan, Jyoti Mishra 

Department of Psychiatry, University of California San Diego, La Jolla, CA 92037, USA
Neural Engineering & Translation Labs,

University of California San Diego, La Jolla, CA 92037, USA

Faculty Mentors:
 Dr. Jyoti Mishra, Ph.D.

Department of Psychiatry

Professor Andrea Chiba, Ph.D.
Department of Cognitive Science

Ronald E. McNair Postbaccalaureate Achievement Program
University of California, San Diego

Neuro-cognition is our brain’s ability to perform 
context-appropriate cognitive functions, such as 
paying attention and maintaining information in 
working memory, which are associated with 
specific neural activations. The ability to generate 
context-appropriate, neuro-cognitively optimal 
responses to stressful life hardships is a shared 
aspect of resiliency across all races and 
ethnicities. We studied how resilience influence 
neuro-cognitive abilities and if a relationship 
exists with race and ethnicity. A series of rapid 
game-like, objective assessments were used to 
measure internal attention, working memory, 
distractor processing and emotion processing. 
We collected demographic characteristics (age,

ABSTRACT gender, race, ethnicity, socioeconomic status) 
and measured resilience using the Brief 
Resilience Scale (BRS). We used generalized linear 
mixed models to probe the association of 
demographic factors including race and 
ethnicity, and resilience with neuro-cognitive 
performance. Resilience scores alone was not a 
significant factor contributing to neuro-cognitive 
performance in these models; however, we 
found an interaction between multiracial 
participants and resilience scores for emotional 
processing consistency. Understanding how 
race/ethnicity and resilience interact to 
determine neuro-cognitive abilities can improve 
the quality of mental healthcare given to diverse 
Americans, serving to decrease the burden of 
mental healthcare disparities.  
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Life is complicated — filled with events that 
inspire joy, heartbreak, fear, or a surplus of other 
emotions. Recuperating and flourishing despite 
hardship, defined as resilience, is an enabling 
ability experienced across the lifetime. (American 
Psychological Association, 2012). Throughout the 
COVID-19 pandemic, there has been enormous 
pressure on every community across the United 
States. While all have felt the pressure and 
hardship, some communities of color have 
experienced greater mental healthcare inequities 
during this time of constant psychological stress. 
Examples of these inequities include: Blacks and 
Latinos experiencing lower access to 
psychological services, increased psychological 
stress on Indigenous individuals who already 
struggle with an underfunded healthcare system, 
and a burdening of livelihood insecurities that 
dissuades middle-to-lower income individuals 
from seeking mental healthcare (Cénat et al., 
2020; SAMHSA, 2020; Sandoiu, 2020). Individuals 
facing considerable challenges are at risk of 
developing a maladaptive stress response due to 
constant exposure to stressors. Driven by chronic 
stress, this maladaptive response over time can 
impact brain functions that may result in the 
progression of neuropsychiatric disorders 
(Musazzi & Marrocco, 2016). However, developing 
neuropsychiatric disorders is not common among 
communities of color. Breslau et al.  (2006) point 
out, people of color do not experience elevated 
disorders despite stress experienced from 
inequities.

NEATLabs at the University of California, San 
Diego (UCSD) aims to understand the neural 
circuitry underlying cognition across the 
spectrum of healthy functioning to 
neuropsychiatric disorders, and engineers 
scalable technologies to leverage for such 
research. Taking both race and ethnicity into 
consideration when studying neuropsychiatric 
disorders is important, as these variables have 

Introduction  

Keywords: neuro-cognitive performance, 
resilience, race, ethnicity, working memory, 
internal attention, distractor processing, emotion 
processing

shown to influence diagnosis and treatment
(Coleman et al., 2016). A previous study found 
“…Asian, Black, and Latino adults had lower 
lifetime risk for all major classes of mental 
disorder compared to White adults” (Alvarez et al., 
2019). Here, we studied how resilience scores 
using the Brief Resilience Scale (BRS) influence 
neuro-cognitive abilities and if a relationship 
exists with race and ethnicity. Studying the 
impact of subjective resilience on objective 
neuro-cognition may help provide insight into 
measures of individual resilience, which may help 
better identify and provide proactive solutions for 
vulnerable individuals with a maladaptive stress 
response (Winslow et al., 2015).

LITERATURE REVIEW

The brain preforms context-appropriate 
cognitive functions which are associated with 
specific underlying neural processes. In this 
current study we focus on working memory 
(WM), emotional processing (EP), distractor 
processing (DP), and internal attention (IA). By 
observing DP and WM, which are a part of the 
three core executive functions, and EP and IA, 
both influence higher cognitive functions; we 
study a well-rounded view of neuro-cognition 
(Diamond, 2013; Raffone & Srinivasan, 2017; Tyng 
et al., 2017). DP and selective attention arise due 
to the complex interaction between the forebrain 
and midbrain, two areas that contain specialized 
circuits allowing for information processing for 
decision making (Knudsen, 2018). The forebrain 
specializes in selecting information based on the 
task at hand while the midbrain focuses on 
priority and relevance of the information being 
received (Knudsen, 2018).  WM is a fascinating 
executive function due to the communication 
of the prefrontal cortex (PFC),  posterior 
parietal cortex (PPC), and overlapping neural 
circuits found between each area (Murray et 
al., 2017). Effective EP is not secluded to one 
area of the brain like the amygdala, but 
requires an interconnected neural network 
between the insula, the medial prefrontal 
cortex (mPFC), PPC, dorsal lateral prefrontal

Neuro-cognition: 
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cortex (dlPFC), and anterior cingulate cortex 
(ACC), just to name a few (Ma et al., 2017). Lastly, 
IA impacts the stability of attentional processes 
by improving neural mechanisms underlying 
attention across brain regions and networks 
(Lutz et al., 2009). 

We frame resilience in a comprehensive context 
encompassing a neurobiological and social scope 
of an individual’s life. Resilience is not a fixed 
trait; it grows as the individual develops 
throughout life (Cicchetti, 2010; Office of the 
Surgeon General (US) et al., 2001). Resilience is a 
regaining of a previous status before an adverse 
event and overcoming this event with positive 
adaptation (Carver, 1998; Smith et al., 2008). A 
resilient neurobiological system displays 
adaptability during times of chronic stress, not 
confined to one neural circuit but interconnected 
across brain regions, neurochemical systems, 
and genetic factors (Southwick et al., 2005). The 
interconnectedness between resilience, 
neuro-cognitive function, and neuropsychiatric 
disorders is observed in disorders like General 
Anxiety Disorder (GAD) or Major Depressive 
Disorder (MDD). These disorders demonstrate 
how neural circuits lose resiliency to a 
maladaptive neurochemical imbalance and 
require external intervention (McEwen, 2016). 
Important neural circuitry involving the 
amygdala, mPFC, and AAC contribute to 
top-down executive functioning, linking 
neurobiological resilience to behavioral 
responses in stressful socioemotional contexts 
(Yao & Hsieh, 2019). 

Resilience to chronic stress is determined by 
neurobiology and by larger social systems that 
influence daily life (Southwick et al., 2016). Social 
systems include but are not limited to 
employment, education, income, culture, and 
mental health system accessibility. Yao & Hsieh 
(2019) explain this dynamic interaction through 
the Cognitive Appraisal of Resilience (CAR) 
model, stating that a�er an individual 
experiences an adverse event, cognitive 
appraisal comprises both top-down and

Resilience:

bottom-up processing. This processing is 
influenced by endogenous resources like 
internal, goal-directed behaviors and exogenous 
resources, including external, stimuli-driven 
motivators (e.g., accessibility of mental 
healthcare resources) (Yao & Hsieh, 2019), which 
contribute to a positive adaptation. 

There are contrasting opinions within the 
scientific community on whether race should be 
included as a variable within research 
(Corbie-Smith et al., 2008). Our goal is to both 
define race and provide the importance of its use 
within this current study. We define race as a 
social construct that is multidimensional to 
cultural background and social group belonging. 
Race is o�en misconstrued as a biological 
construct despite no genetic or biological 
evidence to support this theory (Doris & The 
Moral Psychology Research Group, 2010; 
Kwabi-Addo, 2017; Office of the Surgeon General 
(US) et al., 2001; Saperstein, 2013). Genetic 
research and the completion of the Human 
Genome Project discovered that not only does 
humanity share a 99.5% similarity in genome 
sequencing, but that there is greater genetic 
variation within-group than between-group 
populations (Kwabi-Addo, 2017; Office of the 
Surgeon General (US) et al., 2001). 

Ethnicity is frequently used to identify culture 
and is interchangeably used with race, making it 
difficult to agree upon the specific definition (Rice 
& O’Donohue, 2002).  To facilitate understanding 
the results of this study, we will recognize race 
and ethnicity as similar social constructs, as this 
will help simplify understanding of our results. 

Race categorization for demographic collection is 
a required practice by the US National Institutes 
of Health (NIH) for federal funding. It includes a 
list of 5 accepted categories of race  and 2 
accepted categories of ethnicity (National 
Institutes of Health, 2015). It is critical to 
recognize how racial categorization has been 
abused and has contributed to racism, not limited 
to governance and policy making but
within scientific history as well (Skibba, 2019).

Race & Ethnicity:
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participants provided written informed consent 
for the BrainE study approved by the UC San 
Diego Institutional Review Board (IRB #180140).

Every participant had to complete the survey 
prior to or at the same visit as the BrainE 
neuro-cognitive assessments. It includes 12 
different mental health questionnaires assessing 
a wide range of issues ranging from childhood 
trauma, a life events checklist, post-traumatic 
stress disorder (PTSD), attention 
deficit/hyperactivity disorder (ADHD), and 
mindfulness, etc. These questionnaires provide 
subjective data that can be used along with 
behavioral and EEG data to give a comprehensive 
neuro-cognitive snapshot of a participant. We 
focused on self-reported BRS resilience scores. 

METHODS AND 
MATERIALS

We use the Brain Engagement (BrainE) digital 
platform developed at NEATLabs, UCSD, 
comprising of a suite of game-like assays 
designed to measure neuro-cognitive processes 
simultaneously with electroencephalography 
(EEG) recordings (Misra A, Ojeda A, Mishra J., 
2018). A qualitative mental health survey, 
behavioral responses during the game-like 
assays, and EEG neurophysiology were recorded 
for each participant. In this study of 281 healthy 
adults, we excluded data from 17 participants due 
to self-reported medication and/or diagnosed 
psychiatric disorders. Study eligibility was simply 
based on age, ranging from adolescent to senior. 
No participants were excluded from BrainE. A 
$20 gi� card incentive was offered to all 
participants who completed the study. All

A�er each participant finishes the mental health 
questionnaire, they complete a suite of 8 
computerized assessments. These assessments 
are defined as closed-loop video games (CLVG) 
which provide continuous feedback to the 
participant and incorporate 
performance-adaptive levels, and further 
integrate real-time EEG recordings (Mishra et al., 
2016). prior to or at the same visit as the BrainE 
neuro-cognitive assessments. It includes 12 
different mental health questionnaires assessing 
a wide range of issues ranging from childhood 
trauma, a life events checklist, post-traumatic 
stress disorder (PTSD), attention 
deficit/hyperactivity disorder (ADHD), and 
mindfulness, etc. These questionnaires provide 
subjective data that can be used along with 
behavioral and EEG data to give a comprehensive 
neuro-cognitive snapshot of a participant. We 
focused on self-reported BRS resilience scores. 

This chart describes each test's name, 
duration and what neuro-cognitive construct 
examined. Each neuro-cognitive assessment

From the beginning of biological race 
categorization originating from Botanist Carl 
Linnaeus in 1759, to Francis Galton coining the 
word ‘eugenics’ to describe efforts at race 
betterment in 1883, and to Richard J. Hernstein 
and Charles Murray arguing for racial difference 
in intelligence, found in their 1994 publication 
The Bell Curve (Asian/Pacific/American Institute 
at NYU, 2015; Facing History and Ourselves, n.d.). 
Science has a checkered past with using race as a 
variable. With careful definition and use, 
categorization within research will better inform 
of mental health disparities rather than a 
race/ethnicity-blind approach. This stance is 
supported by (Simon, 2012) in which European 
human rights institutions reversed the decision 
to exclude collecting racial demographics, finding 
it was harder to push for effective decision 
making to help support marginalized 
communities. 

We expect to find a correlation between high 
self-reported resilience scores and performance 
across neuro-cognitive functions. Additionally, 
we expect individuals who identify with 
communities of color and have higher 
self-reported resilience scores perform better at 
these neuro-cognitive functions.

Mental Health Survey

Computerized Assessments

BrainE Assessment
Modules  (Figure 1)    
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is derived from standard task paradigms that 
have been used in prior cognitive 
neuroscience literature (Misra A, Ojeda A, 
Mishra J., 2018). This study focuses on the 
Middle Fish, Lost Star, Face Off, and Two Tap 
because these test critical internal/external 
executive functioning as previously discussed.

This game is an adaptation of the Eriksen 
Flanker Task primarily measuring DP (Eriksen 
& Eriksen, 1974; Misra A, Ojeda A, Mishra J., 
2018).  Individuals focus their attention on the 
direction of the middle fish appearing either 
above or below the fixation '+' sign and ignore 
the direction of the surrounding school of fish. 
The le� and right arrow keys are pressed 
depending on which direction the middle fish 
is facing, resulting in a happy face feedback, if 
correct or sad face if incorrect. The inference 
made when faced with the incongruent set of 
fish can be measured cognitively and neurally 
(Balasubramani et al., 2020).

This task is an adaptation of the visuo-spatial 
Sternberg Task, widely used as an assay of WM 
(Sternberg, 1966). Participants hold a set of 
visuo-spatially distributed items in mind and 
compare a probe stimulus against these items 
stored in WM, deciding if that probe stimulus was 
a part of the original set or not (Misra A, Ojeda A, 
Mishra J., 2018; Sternberg, 1966; Vergauwe & 
Cowan, 2014).  Lost Star was designed in two 
stages to gauge the number of items an individual 
can hold perceptually and then test WM. The first 
stage adaptively calibrates a participant’s 
perceptual WM threshold as per number of items 
they can discriminate correctly without errors, 
using 1-8 blue stars. In the second stage, 
participants maintain their unique threshold set 
of stars in WM for a three second delay period, 
then respond whether a probe green-colored star 
is in the same location as one of the original set of 
blue-colored stars. Participants press the 'Y' key 
for yes or 'N' key for no. Lost Star’s two-stage

OR

Module
Duration
with EEG Problem Target  

FIGURE 1:
BrainE Assessment Modules

Go Wait

Middle Fish

Lost Star

Face Off

Lucky Door

Two Tap

Lion Cage

Rest

10 min

8 min

6 min

10 min

6 min

4 min

3 min

3 min

Selective Attention & Cognitive Flexibility

Distractor Processing

Working Memory

Emotion Processing

Feedback & Reward Processing

Internal Attention

Pre-attentive Processing

Resting State

FIGURE 2:  Middle Fish

Misra A, Ojeda A, Mishra J. BrainE: a digital platform for evaluating, engaging and enhancing brain 
function. UCSD Copyright SD2018-816. 2018

Task Stimuli and Feedback are shown. Misra A, Ojeda A, Mishra J. BrainE: a digital platform 
for evaluating, engaging and enhancing brain function. UCSD Copyright SD2018-816. 2018

Task sequence is shown. Misra A, Ojeda A, Mishra J. BrainE: a digital platform for evaluating, 
engaging and enhancing brain function. UCSD Copyright SD2018-816. 2018

FIGURE 3:  Lone Star

Middle Fish  (Figure 2)     

Lost Star  (Figure 3)      
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and WM while promoting less mind wandering 
and better mood. The usefulness of IA isn’t 
limited to these two intrinsic changes, as it can 
also reduce symptoms of both anxiety and 
depression (Parmentier et al., 2019). 

To assess neural responses during 
neuro-cognitive processing, BrainE integrates 
non-invasive, semi-dry EEG recordings. The 
semi-dry EEG requires a saline solution for 
proper connectivity between the electrodes 
and the scalp. By utilizing a semi-dry method, 
as opposed to the traditional gel-electrode 
method, the experimental set-up is rapid and 
the BrainE program can be used in any mobile, 
community/clinic setting, which allows for 
greater accessibility. Spectro-temporal 
patterns of brain activity time-locked to the 
cognitive events are analyzed.

formatting enables us to curtail the experience to 
each individual's threshold and WM limits, 
allowing an equal perceptual load across 
participants (Lavie et al., 2004).

Face Off was designed to address two aspects of 
neuro-cognitive EP from prior studies: attention 
bias in an emotional context and how emotions 
interact with basic executive functioning and 
behavior (López-Martín et al., 2015; López-Martín 
et al., 2013; Misra A, Ojeda A, Mishra J., 2018; 
Pessoa, 2009; Thai et al., 2016). For this task, 
participants view a racially diverse set of faces 
that range from neutral, happy, sad, or angry 
emotional expressions, one-at-a-time with a 
superimposed blue arrow on top. Participants 
respond by pressing the le� or right arrow key, 
depending on which direction the blue arrow 
points.

Survey data were collected and managed using 
the REDCap  (Research Electronic Data Capture) 
tools hosted at UCSD (Harris et al., 2009, 2019). 
REDCap is a secure, web-based application 
designed to support data capture for research 
studies, providing: 1) an intuitive interface for 
validated data entry; 2) audit trails for tracking 
data manipulation and export procedures; 3) 
automated export procedures for seamless 
data downloads to common statistical 
packages; and 4) procedures for importing data 
from external sources. Data is imported from 
REDCap into MATLAB so that answers from the 
survey can be analyzed and flagged if a 
participant demonstrates a greater level of a 
mental illness. SPSS v.26 was used to analyze 
data using Generalized Linear Mixed Models 
(GLMM).  These analyses include the 
neuro-cognitive performance data for each 
task of interest, including neuro-cognitive 
metrics as the dependent variable moderated 
by resilience, and race and ethnicity as our 
independent variables. 

Face Off  (Figure 4)   

FIGURE 4:  Face Off

Task stimuli and feedback are shown. Misra A, Ojeda A, Mishra J. BrainE: a digital platform for 
evaluating, engaging and enhancing brain function. UCSD Copyright SD2018-816. 2018

Two Tap assesses IA, that is commonly 
understood as mindfulness. Participants attend 
to their breathing, reporting a two-breath cycle 
with one tap on the keyboard, continuously for 
up to 4 minutes while keeping their eyes shut. If 
a participant taps the keyboard more 
consistently, meaning a more regulated 
breathing pattern, this signals that they have a 
higher IA. This task is supported by evidence in 
Levinson et al. (2014), who found that 
breath-counting was distinct from attention

Two Tap 

EEG Recording 

ANALYSIS
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The current study draws upon a pool of 281 
participants (mean age 33.58±19.32; age range 
18 — 84 years) who had participated in the 
BrainE neuro-cognitive assessments in years 
2018-2020 (Balasubramani et al., 2020). Racial 
demographics included White (n=148, 52.67%), 
Asian (n=69, 24.56%), Multiracial (n=34, 12.1%), 
and Other (n=30, 10.67%). The ‘Other’ racial 
demographic was comprised of Black/African 
American (n=4), American Indian (n=3), and 
Unknown (n=23). Ethnic demographics 
included Hispanic (n=53, 19.5%). Table 1 
presents descriptive statistics for race and 
ethnicity. There was no association between 
gender and race group (χ2(3)=2.173, p=.537) and 
ethnicity (χ2(1)=.169, p=.681).

Correlations Between Resilience
and Neuro-cognitive Functioning
for different Race Groups.

We used Spearman’s correlations for each of 
the five racial/ethnic groups to investigate the 
relationship between resilience and 
neurocognitive task performance (Table2). To 
control for multiple comparisons across 7 
neuro-cognitive performance categories 
(consisting of efficiency and consistency 
scores) and 5 racial/ethnic categories, we set a 
family-wise error rate corrected p value 
threshold of p=0.003 (one-sided, because we 
hypothesized that greater resilience would be

RESULTS associated with greater neuro-cognitive 
performance).

There were two highly significant correlations 
in the Multiracial demographic category that 
surpassed the corrected p value threshold. For 
multiracial individuals, resilience was 
significantly associated with DP consistency on 
the Middle Fish task (rs(279)=.504, p=.001) and 
with EP consistency on the Face Off task 
(rs(279)=.504, p=.001).

Effects of Resilience, Race Groups, and 
Ethnicity on Neuro-cognitive Performance

We generated GLMM specifically for the 
interference processing and emotion 
interference processing consistency measures 
that showed significant relationships with 
multiracial resilience. Both models included
fixed effects of age, gender, socioeconomic
status, race groups, ethnicity, and resilience 
score. The models also included interaction 
terms for resilience x race group and resilience 
x ethnicity. GLMM models used a log link 
function to approximate normal distributions 
for the neuro-cognitive performance measures 
of task consistency. 

The EP consistency model (on the Face Off task) 
found that the Multiracial category was a highly 
significant inverse predictor of EP consistency 
(ß = -.193, 95% CI [-.328, -.058], p=.005) while 
other racial/ethnic groups were not significant. 
Additionally, only the interaction of resilience

TABLE 1:  Descriptive Statistics

White

Sample Size

Age (years)

Gender
(# and % female)

Resilience
Mean Score

Resilience Median

Asian Miultiracial Other Hispanic

148

41.85 ± 22.76

95 (64.2%)

21.04 ± 6.73

1.61 ± .489

69

24.43 ± 6.77

39 (56.5%)

20.47 ± 5.08

1.44 ± .500

34

23.56 ± 5.42

24 (70.6%)

20.99 ± 6.05

1.56 ± .504

30

25.13 ± 9.76

19 (63.3%)

19.32 ± 5.16

1.43 ± .504

53

26.92 ± 13.63

35 (66.0%)

20.28 ± 5.17

1.49 ± .505

Note. Resilience Score is a continuous variable ranging from 0 to 30.  Resilience Median is a categorical variable ranging from 1 (Resilience Score ≤ 21) to 2 (Resilience Score > 21).
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DISCUSSION 

We found that there was an association of race, 
specifically multiracial category, and the 
moderator of resilience affecting consistent 
performance on emotion interference 
processing. 

TABLE 2:  Spearman Rho Correlations for Resilience Score versus 
                     Neuro-cognitive performance 

White Asian Multiracial Other Hispanic

-.024 -.048 .289 -.053 -.205

.388 .349 .049 .390 .070

-.019 .114 .504** .087 .095

.409 .179 .001 .323 .250

Note: ** significant to .03 (1-tailed)

Middle Fish 
efficiency

Correlation
Coefficient

Sig.

Correlation
Coefficient

Sig.

Correlation
Coefficient

Sig.

Correlation
Coefficient

Sig.

Correlation
Coefficient

Sig.

Correlation
Coefficient

Sig.

Correlation
Coefficient

Sig.

Middle Fish 
efficiency

Lost Star
span weighted 

by efficiency

Lost Star 
consistency

Face Off 
efficiency

Face Off 
consistency

Two Tap 
consistency

-.023 .181 .423 -.029 .135

.390 .070 .006 .439 .167

.009 .059 .106 .179 .234

.455 .315 .257 .172 .046

.008 -.067 .202 .125 -.138

.462 .296 .126 .255 .162

.025 -.019 .504** -.149 .084

.382 .440 .001 .216 .275

.069 .024 .251 .280 .059

.204 .423 .076 .067 .338

Figure 5 provides a visualization of how the EP 
consistency scores within the multiracial 
category compare to other race/ethnicity 
groupings, showing that greater resilience 
scores in this racial group are associated with 
higher performance consistency. There was an 
inverse relationship between the multiracial 
category and EP consistency (i.e., this category 
had lower consistency than other racial/ethnic 
categories as seen in Figure 5), whereas when 
an interaction between resilience and 
multiracial category was included, more 
resilient individuals in the multiracial category 
had greater performance consistency than less 
resilient individuals. This finding aligns with 
our hypothesis that self-reported subjective 
resilience may impact objective cognitive 
function. 

Several affective neuroscience studies have 
demonstrated a connection between 
emotional affect and neuro-cognitive control

by Multiracial category was a significant
positive predictor (ß=.009, 95% CI [.002,.015], p 
=.011). Figure 5 shows the consistency scores 
for all race groups and ethnicity split by a 
categorical median resilience score variable. 
Specifically, high resiliency individuals in 
Multiracial category showed a greater 
consistency score. Other predictors of age, 
gender, socioeconomic status, and resilience 
alone were not significant.

We found no significant effects in the GLMM 
model for DP consistency (on the Middle Fish 
task). 
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FIGURE 5: 

Asian Multiracial Other Hispanic

Low Resilience
High Resilience

Face Off Consistency for Low and High
Resilience Individuals across Racial Group

White:
Low Resilience (n=56) (.819±.0056), 
High Resilience (n=88) (.820±.0051).

Asian:
Low Resilience (n=38)(.82±.0108),
High Resilience (n=30)(.826±.01).

Multiracial:
Low Resilience (n=15)(.766±.0275),
High Resilience (n=19)(.850±.0060).

Other:
Low Resilience (n=17)(.806±.0155),
High Resilience (n=13)(.814±.0205).

Hispanic:
Low Resilience (n=27) (.7807±.0177), 
High Resilience (n=26)(.8141±.0123).

Note. Race group variables are separated by median resilience (Low Resilience ≤ 21, High Resilience > 21). Face Off consistency scores were averaged and standard error was calculated for each racial group’s 
consistency score median resilience separation. 

(Inzlicht et al., 2015).  Inzlicht et al. (2015) 
discussed that emotional affect is crucial to 
control, promoting a ‘good life.’ This concept of 
a ‘good life’ hints that for an individual to 
respond to stressors, neuro-cognitive control 
must be resilient enough to respond to a wide 
range of affective situations. An example of 
living this ‘good life’ comes from Sarah 
Winnemucca Hopkins, a Northern Paiute 
activist who displayed an admirable amount of 
resilience in great hardship. Found in her book 
Life Among the Piutes: Their Wrongs and 
Claims, Hopkins (1883) narrates:

When I think of my past life, and the bitter 
trials I have endured, I can scarcely believe 

I live, and yet I do; and, with the help of 
Him who notes the sparrow’s fall, I mean 
to fight for my down-trodden race while 

life lasts. (p.6) 

This quote displays the nuance between 
resilience fostered by a neurobiological system 
supporting affective control, a sociocultural 
system from her tribe, and a Christian religious 
system that Hopkins drew strength from. This 
concept of a ‘good life’ doesn’t exclude struggle 
and hardship but reframes it so that in the face 
of it, survival is possible.

Consequently, the ability to have flexible
affective processing was found to predict

differences in resilience levels across 
individuals in a study conducted by Genet & 
Siemer (2011). Interestingly, we did not find that 
resilience across all racial groups significantly 
affected EP performance.

One possible confounding variable for the Face 
Off task is the Other-Race Effect (ORE). ORE 
tends to selectively recognize and remember 
faces from the same race and is one of the most 
replicated phenomenon with 
well-documented consequences (e.g., 
eyewitness misidentification) (Yaros et al., 
2019). This phenomenon is not merely 
attentional or perceptual but can be associated 
with neural activations in the ventral temporal 
cortex, superior temporal cortex, face-selective 
fusiform gyrus, and amygdala (Natu & O’Toole, 
2013; Yaros et al., 2019). The amygdala is of 
particular importance because of its apparent 
connection with EP and fear regulation. A study 
from Cunningham et al. (2004) showed that the 
amygdala displayed greater activation when 
presented with other-race faces within 
participants who had implicit bias towards 
their race. The ORE bias may affect the Face Off 
task, as it draws from a pool of diverse faces 
that have an affective weight due to facial 
expression. The significant effects found for the 
multiracial category and its interaction with
resilience suggest that this category of
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individuals may possibly have a specific ORE 
effect from other racial/ethnic categories, 
which needs to be addressed in future 
research.  

Although our two GLMM models didn’t 
demonstrate a relationship between 
neuro-cognitive function and socioeconomic 
scores, this doesn’t exclude the argument that 
socioeconomic status (SES) could be a 
confounding variable. There is an interaction 
between SES and emotional development 
(Hackman et al., 2010). Indeed, SES's 
importance and its implications on brain 
development is a meaningful conversation 
when considering resilience. An analogy for 
SES is the low, middle, and upper-class 
experiences in the United States. There is a 
complex intersection of economic factors that 
are generally but imperfectly correlated to 
being ‘better’ or ‘worse’ off (Farah, 2017). The 
lower SES score an individual has, the more 
likely that psychological stress and a chaotic 
environment impact the brain’s stress response 
(Muscatell, 2018; Schibli et al., 2017). These 
exogenous factors influencing endogenous 
factors like executive functioning could result 
in either a flourishing or diminishing of resilient 
cognitive adaptation. An example of a 
socioeconomic inequality that impacts an 
individual’s neuro-cognitive functioning 
throughout life is accessibility to education 
(Zsembik & Peek, 2001). Zsembik & Peek (2001) 
show that there is an association between race 
and cognitive function due to social 
inequalities like the lack of education. Notably, 
in our study, all participants had at least a 
high-school level education. In future studies, 
education level should be accounted for.

Limitations

Our research draws racial and ethnic 
demographics solely from the accepted list of 
self-identification categories predetermined by 
the NIH. This single-measure approach does 
not accurately reflect the multifaceted nature 
of race and ethnicity. Adding additional

questions regarding cultural background, social 
group belonging, and ancestry would parse out 
an individual’s self-identification more than 
the current approach (Saperstein, 2013).  Along 
with parsing out an individual’s 
self-identification, we recommend taking a 
step beyond racial demographics and place 
greater emphasis on resilient-strengthening 
cultural experiences. A further limitation is the 
lack of American Indian and Black/African 
American group representation within this 
study. It is recommended that further 
investigation place particular focus on 
engagement and outreach to these specific 
populations, as they have been historically 
underrepresented in scientific research.

Finally, we note that our hypothesis for a 
positive correlation between self-reported 
resilience alone and performance across 
neuro-cognitive functions was not supported. 
Yet, our study shows the value of including 
both resilience and race/ethnicity as predictive 
factors. In a year when a pandemic has placed 
undue burden on the mental health system, 
resulting in inequities for individuals belonging 
to racial/ethnic minorities and lower SES, 
resilience needs to extend beyond an 
a�erthought in both research and mental 
health interventions.  By focusing on a mobile 
platform such as BrainE that can be 
implemented in any community setting, and 
including constructs such as resilience, race 
and ethnicity, we push for a more socially 
aware understanding of objective cognitive 
functioning. Ultimately advances in this 
domain may enable mental health 
practitioners to improve personalized services 
for communities of color, and engage in 
practices that bolster resilience in the 
community in which they serve.
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Within the multi-tones of blue that dress the 
waters of the Pacific Ocean lies Guåhan, the 
southernmost and largest island in the 
Mariånas archipelago. Guåhan and the other 
fourteen islands that make up this crescent 
chain are the collective ancestral homelands of 
the Indigenous Chamorus. Within Western 
hegemony, stories about Guåhan and 
Chamorus are inextricably rooted in a deeply 
colonial past and present. What began as 
Spanish “discovery” in 1521 turned into 
three-hundred years of the� of native land and 
livelihood. What began as Japanese 
“occupation” in 1941 turned into three years of 
unjustified violence and death of thousands of 
Chamorus. What began (and remains) as the 
facade of American “liberation” during World 
War II resulted in the division of the Mariåna 
Islands into the territorial and commonwealth 
statuses of Guåhan and the Northern Mariåna 
Islands, respectively—euphemisms for what 
can be concisely defined as white settler

colonialism of Indigenous lands. These 
colonial histories remain reminiscent in the 
daily lived experiences of Chamorus, which is 
most evident when looking at American 
militarization of Guåhan. For instance, the 
United States military possesses nearly a third 
of the island, which includes natural resources 
and ancestral villages that are inaccessible to 
the Indigenous community. Chamorus, per 
capita, are the largest group of recruits enlisted 
into the American military, but as residents of 
an overseas colony, they are unable to vote in 
the presidential election for their 
commander-in-chief. This is just to name a 
few, but these facts alone paint a picture of 
how the status quo of white settler colonialism 
has been especially understood as a strictly 
militaristic event. My research does not seek to 
condemn or disregard this understanding; 
rather, it works to create a more holistic image 
of white settler colonialism within the context 
of Chamoru culture in Guåhan outside the 
hypervisibility of militarism, which I analyze at 
the site of the fiesta. By using the fiesta, a 
revered celebration in Chamoru culture, as the 

ABSTRACT
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Introduction

optic, I explore how it constituent parts partake 
in the ongoing vanishment of Chamoru 
indigeneity and perpetuates white settler 
colonial remnants. Most importantly, I look at 
how contemporary Chamorus have reclaimed 
the fiesta as a space of survivance. 

Keywords: Chamoru, Guåhan, Chamoru 
studies, Pasifika, survivance, resurgence, 
fiestas, indigeneity

I want to begin by acknowledging that this 
research was conducted through the 
University of California, San Diego, an 
academic institution that operates on the 
ancestral lands of the Kumeyaay people. I pay 
homage and respect to the ancestors and 
living descendants of the Kumeyaay along 
with their future generations to come. 

My positionality is deeply rooted in my Pacific 
Islander heritage, specifically in being a 
woman scholar of Chamoru and Samoan 
descent. I was born and raised in Guåhan, the 
largest of the Måriana Islands where the 
Indigenous Chamorus claim ancestry. Like the 
currents and tides, Chamorus historically 
carried their stories across land and sea 
through oral tradition, which is the manner I 
wish to enter my project upon. 

As a child, my brother and I shared a small 
bedroom. One evening, my dad creaked open 
the door and found us both fast asleep. Seeing 
my brother nestled comfortably in his bed, my 
dad broke into tears and was brought to a 
vivid memory of a young boy being violently 
forced out of his home by Japanese soldiers. 
He was instructed to hike from his home 
village of Barrigada to Manenggon, an area of 
Guåhan that was turned into a concentration 
camp during World War II.

This estimated ten-mile march held tears, 
pain, and deaths of innocent children and
adults. Although American forces would

eventually return to “liberate” the island, the 
story of this child would remain and travel 
into the mind of my dad that night. My dad 
would not share this story with me until I was 
twenty-one, revealing that the boy in his 
memory was my Grandpa. Looking at my 
brother, so young and helpless, my dad said 
that he could not imagine why this would ever 
happen to a child, let alone his father. 

These are the tales that I grew up on Guåhan 
hearing—ones of sadness and despair from 
war. I would take field trips to parks that 
commemorated the war, which were 
decorated with destroyed tanks and other 
military ordinances. I would play in my 
grandparent’s backyard and hear my grandpa 
singing, “Dear Uncle Sam, thanks for coming 
back to Guam,” a popular jingle among the 
manåmko’ (elders). At my Grandpa’s funeral 
four years ago, guardsmen handed my father a 
folded American flag to honor my 
grandfather’s service in the United States 
Army. 

Since these stories were set in the past, I 
believed that my life was cleansed of 
colonialism. Chamorus were colonized by 
Spain. Chamorus were imprisoned by Japan. 
Chamorus were liberated by the United States. 
Yet every time I heard them, I was 
overwhelmed with a deep sense of guilt and 
pain. 

It was not until I began taking ethnic studies 
courses that I finally put a face to the name. I 
learned that this unjustified pain that I felt 
throughout my life was intergenerational 
trauma, and although the war had ended, I 
began to understand that colonialism, 
particularly white settler colonialism1, 
continues to dispossess Chamorus today. 
Moreover, it was the understanding of
colonialism as strictly militaristic that made

1  Within the context of Guåhan, white settler colonialism refers to an 
ongoing project of elimination where white settlers, particularly from the 
previous Spanish and current American colonial periods and occupations, 
inhabit the island and create a society and social order that displace 
Chamorus. 
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me unable to inauthentically address how it 
moves in my life and through my 
community.2 

The heart of my research is to correct this
misunderstanding of colonialism as 
something in the past or distinctly militaristic 
to what I argue is the malleability and 
transcendence of white settler colonialism. In 
order to make this argument tangible, my 
project centralizes fiestas, a gathering of 
family and friends for the purpose of 
celebration that is centered around the 
sharing of food, as a symbolic point of 
contention in perpetuating white settler 
colonialism. This research looks at how this 
same fiesta, stained by white settler 
colonialism, has been reclaimed by Chamorus 
and further signifies Indigenous survivance in 
the wake of continued coloniality. To 
articulate these points, my theoretical 
framework incorporates the following 
ideologies: white settler colonialism, 
vanishment, and survivance.

2  Briefly touched upon in the abstract, militarization in this paper pertains 
to the numerous ways in which the United States, as a colonial empire, 
uses Chamoru people and lands to enact violence to solidify power. 

The premise of my research is to look at how 
fiestas reveal white settler colonialism in 
contemporary Chamoru culture in the context 
of Guåhan. The literature that I will be 
reviewing situates recurring themes of food 
and militarism within the Chamoru fiesta. My 
intervention, however, is to address the gap 
between these themes by analyzing the fiesta 
in  relation to the ideologies of white settler 
colonialism, vanishment, and survivance. 
Performing this analysis alongside the first two 
ideas will provide just how harmful and 
pervasive white settler colonialism is in

vanishing Chamoru bodies and culture while 
theorizing the latter will demonstrate the 
powerful ways Chamorus contest colonization 
through their survivance. 

The themes outlined in the literature review 
are connected to a singular ideology, white 
settler colonialism. This is distinct from the 
ideas of colonialism or settler colonialism in 
that it directly pinpoints and shi�s the 
accountability of coloniality to the “multiple 
erasures that together constitute 
whiteness—as both a phenotype and an 
ideological tool of oppression” (Mikdashi, 
2013). Labeling is political. Therefore, it is 
important to call this phenomenon by name 
and definitively cite it as white settler 
colonialism. Synonymizing this ideology with 
colonialism erases histories of violence and 
fails to recognize that white settlers are 
responsible for Indigenous violence and 
trauma.

Positioning this research in relation to white 
settler colonialism theorizes:

A white settler society is one established by Europeans 
on non-European soil. Its origins lie in the dispossession 

and near extermination of Indigenous populations by the 
conquering Europeans… that European conquest and 

colonization are o�en denied, largely through the fantasy 
that [Indigenous land] was peacefully settled and not 

colonized (Razack, 2002). 

White settler colonialism is more 
comprehensively analytical of the white settler 
relationship to Chamorus, which is critical for 
further exploration of how it operates today.

My research is immensely inspired by Lila 
Sharif, particularly her conceptualization of the 
olive as a site of “vanishment” in addressing 
the complexities of settler colonialism in 
Palestine (Sharif, 2016). Vanishment is “a way 
to describe the processes of transforming, 
disappearing, replacing, and depoliticizing 
native subjectivities and claims to land” (Sharif, 
2014). By utilizing the olive as the optic, Sharif 
(2014) is able to connect both the material and 

THEORETICAL
FRAMEWORK
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METHODOLOGY

It is critical to address that Indigenous 
communities have struggled with legitimizing 
their presence within Western Academia as 
authors of knowledge rather than 
damage-based subjects, an idea theorized by 
Eve Tuck (2009). As Linda Tuhiwai Smith 
(1999) writes, “The word itself, ‘research,’ is 
probably one of the dirtiest words in the 
Indigenous world’s vocabulary,” which is a 
phrase that continues to define the ongoing 
conflict between Western scholarship and 
Indigenous forms of knowing the world. I 
utilize Smith’s Decolonizing Methodologies: 
Research and Indigenous Peoples as the 
foundation of my research, as I found it 
extremely difficult to locate literature that 
discusses both the fiesta event and Chamoru 
culture outside of a colonial narrative. 
Therefore, my methodologies rely on 
autoethnography, which as Smith (1999) 
states does not conform to the traditional 
hegemonic convention of objectivity. 

Autoethnography is a way of formulating 
knowledge, which is done through the 
first-person point of view and utilizes the 
individual’s experience (Pink, 2009). The use 
of autoethnography validates my personal 
experiences, and my existence as an 
Indigenous woman, as a rightful form of 
scholarship. The intellect of Indigenous 
people expands beyond the Western 
delineation of what academics should be 
because “our survival as peoples has come 
from our knowledge of our contexts, our 
environment… We had to know to survive” 
(Smith, 1999). The fact that I am presenting 
research through my worldview within 
Academia, an institution notorious for 
discrediting Indigenous agency, undeniably 
proves that resilience necessitates 
knowing—that my survivance is pure 
knowledge. 

cultural manifestations of settler colonialism to
the disappearance of Indigenous people and 
cultures. The various ways in which the olive 
makes itself known, whether it be the tree, an 
oil, or a seed, can be recognized “as a site of 
knowledge and struggle” (Sharif, 2014). My 
work builds upon Sharif’s theorizing of 
vanishment within Chamoru culture by piecing 
together how the fiesta serves as a site of 
knowledge and struggle in recognizing white 
settler colonialism. 

It is of great importance that my research 
recognizes that Chamorus have reclaimed the 
fiesta as a site of Indigenous survivance. Gerald 
Vizenor (2018) describes survivance as the 
“action, condition, quality, and sentiments of 
the verb survive, ‘to remain alive or in 
existence.’” Craig Santos Perez says survivance 
“reaches for a Chamorro present and future 
that is enmeshed in its history of colonization 
yet open to the independence and sovereignty 
of the Chamorro people” (Lai, 2011). The fiesta 
is entangled with white settler colonial 
remnants that have contributed to the 
vanishment of Indigeneity. Regardless, 
Chamorus have transformed it into a space of 
hospitality, community, and love, which are all 
values embodied within Chamoru culture. As 
Sharif (2016) writes, “[New] sites of knowledge 
necessarily emerge from the realms of culture 
and imagination where disappearances haunt 
through the most seemingly benign sites.” I 
conclude with this idea of survivance because 
the modern fiesta is the heart and soul of our 
people—the essence of what it means to be 
Chamoru.
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LITERATURE REVIEW

Reviewing the literature, I acknowledge that 
there is limited scholarship detailing the 
Chamoru fiesta. Yet, I highlight that the 
available work mainly positions the fiesta in 
two distinct frames, food and militarism, 
where the former looks at the components of 
the table and the latter is analyzed through the 
occasion of Liberation Day. I address these 
themes in particular because though they are 
discussed in relation to fiestas, they do not 
articulate the evasive and o�en hidden ways 
that white settler colonialism makes itself 
known.

The fiesta is held for both celebratory and 
everyday occasions, but the food is one of the 
main reasons that this event is so beloved. 
VisitTheUSA.com, the “official travel site of the 
USA,” writes that the blend of “Chamoru 
heritage, years of Spanish colonialism, a brief 
Japanese World War II occupation and more 
than a century of American influence” 
converge to form what is the current Chamoru 
cuisine (2019). The website describes such 
setting: 

A typical fiesta table might consist of red rice, coloured 
with achote seed; fina’denne, a soy sauce-based 
condiment with vinegar and onions; titiyas, a tortilla-type 
flatbread made from corn or flour; kelaguen, a 
ceviche-like meat orseafood dish seasoned with lemon 
and peppers; and barbecue… You’ll also find imports like 
Filipino lumpia, Japanese sashimi, Spanish suckling pig 
and even buckets of American Kentucky Fried Chicken. 
(VisitTheUSA.com, 2019).

I supplement this ethnographic approach with 
the semiological method of cultural analysis, 
particularly in locating signs and analyzing 
how it develops a larger cultural 
representation. I look at the components of 
the fiesta to see what is consistent throughout 
these celebrations and analyze how these 
signs are used to create meanings regarding 
white settler colonialism. 

Food

This excerpt points to the variety of cultural 
influences in Guåhan, yet the description of 
this diversity fails to acknowledge the 
histories that have brought these cultures 
together. Moreover, it does not explain the 
white settler colonial injustices that have 
produced this seemingly benevolent, 
multicultural representation. By unpacking 
the influences behind the smallest 
components of the feast, like the ingredients, 
to the largest and most explicit pieces, I aim to 
derive the colonial histories in order to 
understand how white settler colonialism 
exists today.         

Where the contemporary flavor profile of 
Chamoru cuisine reigns supreme, the 
nutritional value does not. The narrative of the 
fiesta diet in scientific or epidemiological 
literature is that the modern “food landscape 
promotes a standard ‘Western’ diet: one that is 
high in trans and saturated fats, refined sugar, 
and salt, and low in macronutrients,” which 
has led to an increase in health disparities 
such as obesity and non-communicable 
diseases (Hammond & Perez, 2018). Perez 
(2013) defines food colonialism as a way in 
which foreign foods invaded the diets of 
native communities, which “[involves] taking 
native lands for military bases, plantations, or 
hotels, controlling native fisheries, 
establishing capitalist wage economies, 
growing monocrops for export, and 
force-feeding natives unhealthy, albeit 
convenient, imported foodstuffs.”

Perez importantly points to how white settler 
colonialism is not restricted to just militarism, 
but how it can move in disguised ways to 
negatively affect Chamorus in multi-faceted 
ways. Although analysis of food shows a 
deeply colonial past, the consequences do not 
end there. These foods have become staples 
within Chamoru culture, which hints to the 
continuity of white settler colonialism across 
time and space. The topic of food colonialism 
in Guåhan as Perez details is not actively 
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FINDINGS AND ANALYSES

situated within fiestas, which is what I plan to 
do in my analyses. 

The hegemonic narratives surrounding 
Guåhan are o�en centered around its military 
as a strategic vantage point. Michael Bevacqua 
(2012) discusses the hypervisibility of 
militarism in Chamoru culture as World War II 
is the most studied and discussed event in the 
history of Guåhan, which also makes it the 
most traumatic and relived moment. In this 
regard, “World War II thus becomes ‘the war’ 
and can be invoked as a single word reply to 
answering any number of Guam history 
questions related to…Chamorro identity and 
the identity of Guam itself” (Bevacqua, 2012). 
Bevacqua (2012) phrases hypervisibility as 
“how the representation of something can 
secure and obvious, and that it feels as if 
interpreting it in an alternative way is surely 
impossible,” this same understanding can be 
connected to militarism in relation to white 
settler colonialism. 

The fiesta maintains this hypervisibility in 
events that memorialize the war, specifically 
in the Liberation Day festivities in Guåhan. The 
events surrounding Liberation Day 
commemorate the day that American troops 
“liberated” Guåhan from Japanese occupation, 
which is the setting behind the anecdote of my 
Grandpa provided at the beginning of this 
paper. Liberation Day is designated as a 
government holiday and celebrated with a 
parade held on the entire stretch of Marine 
Corps Drive, one of the island’s main roads 
(Diaz, 2001). 

The Liberation Day fiesta has become a 
principal element of Chamoru culture, which 
subliminally cements a permanent association 
of white settler colonialism to militarism. This 
association is not solidified just on the holiday 
itself, but it is also ingrained in Guåhan daily 
life (e.g. main roads with names like Marine

Militarism

Corps Drive and Purple Heart Highway). I 
acknowledge that Guåhan’s history is 
indivisible from militarism, as evidenced by 
the importance of Liberation Day festivities. 
However, my research uses fiestas to explain 
how white settler colonialism is a more 
encompassing structure beyond just the 
hypervisibility of militarization. White settler 
colonialism limits the perpetuation of the 
Chamoru language, dispossesses Indigenous 
peoples from their family land, destroys our 
ancestral burial grounds in the name of capital 
progress, and more. White settler colonialism 
is extremely pervasive and includes but is not 
limited to issues of militarization.

The literature discusses food and militarism as 
part of the fiesta but does not address a more 
nuanced complexity of white settler 
colonialism in relation to Chamoru culture. 
Looking instead at these themes through a 
theorization of white settler colonialism and 
vanishment shows how the fiesta is evidence 
that colonialism exists beyond a strict 
understanding of militarism, which is 
demonstrated through a discussion of food 
colonialism and Indigenous displacement. 
More significantly, engaging in the ideology of 
survivance provides how the fiesta is a place 
of Chamoru indigeneity in the midst of white 
settler colonialism.

The gathering of Chamoru, Filipino, and 
American dishes on a fiesta table appears to 
be nothing but a mere celebration of Guåhan’s 
cultural diversity. However, the plating of 
food becomes political, as it symbolizes the 
erasure of colonial violence that brought 
these cultures together in the first place. For 
instance, the Jesuit missions that were 
established on Guåhan were simultaneously

Food Colonialism
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evangelizing the native Filipino people 
(Crumrine, 1982). The fiesta arrangement is 
more than a multicultural mosaic of the 
island’s people, but it points to settler colonial 
violence against Chamorus and Indigenous 
people of other nations.  Since the island is in a 
location that makes it prone to tropical storms, 
non-perishable items like SPAM and corned 
beef are heavily present in local kitchens. Even 
in times free of storms, SPAM continues to 
dominate the diet of island residents. Perez 
(2013) describes the United States military as 
an “invasive species'' to Guåhan, and by 
extension, SPAM as a “species of invasive 
foods.” When the American government was 
taking Chamoru lands from Chamoru hands 
a�er World War II, the Hormel company was 
shipping out thousands of SPAM cans to 
troops at the warfront. The United States then 
issued these same cans to Chamorus�and the 
rest is history. 

It is critical to analyze the ingredients atop the 
fiesta table in relation to white settler 
colonialism. The reputation of Chamoru 
cuisine is epitomized by the fiesta, but it also 
hints to the vanishment of Indigenous bodies. 
What has become popularly associated with 
the Chamoru taste palate, such as high salt and 
fat content, are all things that have been 
introduced as a result of white settler 
colonialism.  These foods have ultimately led 
to high health disparities among Chamorus 
and consequently result in illness and even 
death (Paulino et al., 2008). La Paperson (2017) 
writes about the� of Indigenous land 
correlating to Michel Foucalt’s idea of 
biopolitics, which he explains as, “The 
exercises of supremacist sovereign power 
over life and death [that] are most chillingly 
undisguised when we consider the ways the 
life worlds of…Indigenous people…whose 
capitalist ‘value’ does not depend on whether 
they are living or dead but only their fungibility 
and disposability.” The food itself then 
becomes a means in which white settler 
colonialism asserts biopolitical control over

Chamoru bodies, where the prevalence of 
ingredients that degrade Indigenous health 
represents this idea of disposability.

The food also signifies the vanishment of 
Indigenous self-sufficiency as many 
Chamorus traditionally lived off the land. Since 
these landscapes were either stolen or 
destroyed by white settlers, Chamorus were 
forced to participate in capitalism. This lack of 
land is paralleled by financial insecurity, 
pushing Chamorus to locate cheaper food 
alternatives that are not necessarily nutritious.  

The ancient Chamorus are lauded as one of 
the best seafarers and navigators throughout 
history. The movement of Chamorus outside 
of their homelands following Spanish and 
American colonialism, however, is anything 
but a willing journey. According to Faye 
Untalan (2019), “Chamorro migration was 
spurred by three primary reasons: the call to 
military service, the pursuit of greater 
education, and the search for better 
opportunities.” All are linked to white settler 
colonialism on the island, particularly through 
white settler appropriation of Chamoru land. 

The influence of white settler colonialism is 
not only manifested in the material 
components of the fiesta, but also in tracing 
where the event occurs. The large-scale 
Liberation Day fiestas in San Diego, California, 
Houston, Texas, Baltimore, Maryland, and Las 
Vegas show the migration of Chamorus 
outside of the Mariåna Islands. Additionally, 
these diasporic celebrations are located in 
close proximity to military bases where 
generous numbers of Chamorus are o�en 
stationed. In this regard, not only is the 
occasion for the fiesta engaged with American 
militarization but it is also the reason that 
Chamorus are gathered outside of their 
homelands.

Indigenous Displacement
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The fact that Chamorus are not conducting 
the fiesta in their homelands is a testament to 
Indigenous displacement, which is in large 
part a consequence of white settler 
occupation. The post-World War II era in 
Guam was dictated by an American naval 
government trying to rebuild the island into a 
military base. The naval government’s the� of 
land destroyed Indigenous means for 
self-sufficiency that cornered Chamorus into 
enlisting in the United States military— the 
primary factor of Chamoru diasporic patterns 
during this time. Further, the difficulty in 
locating jobs and maintaining financial 
security in post-World War II Guåhan 
pressured Chamorus to move to parts of the 
United States with a lower cost of living. Even 
today, the number of diasporic Chamorus 
continues to increase as property mortgages 
and rental prices disadvantageously match 
the high housing allowance of white military 
stationed in Guåhan rather than leveling with 
local wages. Although framed in large part by 
the theme of militarism, the locations where 
the fiesta is celebrated outside the Mariånas is 
also indicative of Indigenous Chamoru 
displacement, which is a mode of white 
settler colonialism that is not o�en 
acknowledged. 

The fiesta, then, is a means in which the 
Chamorus continue this active and persistent 
form of resilience. Even when the fiesta is 
implicated by white settler colonialism, it has 
ultimately transcended into a site of 
survivance. As Guåhan’s former Chamoru 
Governor Eddie Calvo stated, “That is what 
really gives Liberation Day its meaning- our 
unity as people. We, all of us, are part of what 
makes it a true celebration of our people, our 
freedom, and our island” (Sablan, 2017). 

The fact that the fiesta continues to be 
celebrated by Chamorus today is a testament

to our resilience. The beauty of sharing 
recipes among family members and the 
passing down of secret flavors from 
generation to generation through oral 
tradition shows the continuity of Chamoru 
culture. The hospitality at the fiesta, whether 
it be through inviting strangers to eat or 
making enough food to balutan (packaged 
le�overs) shows the true neighborly values of 
Chamoru culture. Although it signals 
displacement, the existence of fiestas 
throughout the United States and even the 
world shows the courage and versatility of 
Chamorus to thrive outside their homelands. 
The Chamorus have reclaimed this tainted 
space and transformed the fiesta into one of 
the most beloved exhibitions of culture today. 
From table to plate, Chamoru people exist and 
continue to prosper wherever fiestas are� the 
epitome of Indigenous survivance.

Indigenous Survivance
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CONCLUSION

It is nearly impossible to conceptualize white 
settler colonialism without militarism in 
Chamoru culture. It is entwined by and 
through militarism and should not be 
undermined, but at the same time it should 
not be hypervisibilized as its sole face. As our 
ancestors looked to the stars for guidance, so 
must we seek to understand how white settler 
colonialism continues to shape our realities. 
The fiesta, as an extension of Chamoru 
culture, is one point of analysis that enhances 
our understanding of how white settler 
colonialism masks itself. 

People constantly question the authenticity of 
Chamoru culture at almost every aspect, 
whether it be language, dance, or even in this 
case fiestas, is a fusion of non-Chamoru 
influence. I want to end by discussing how 
this supposed inauthenticity is in fact what 
makes tens of thousands of others and myself 
authentically Chamoru, as we are a people 
surviving, thriving, and resisting despite the 
most difficult conditions of white settler 
colonialism. The burden placed on Chamorus 
to legitimize our indigeneity a�er colonizers, 
one a�er the other, attempted to eradicate 
that part of our identity is purely colonial. 
Although this research analyzes fiestas as a 
site of white settler colonial continuity, it 
more significantly embodies the strength of 
Chamorus in transforming this space into one 
of celebrated survivance.
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One of the most efficient methods to learn a 
second language (L2) is through immersion in a 
country where that language is spoken. What 
aspects of language immersion enable adult 
learners to acquire an L2 more efficiently? An 
obvious consequence of immersion is more 
frequent and varied exposure to the L2, but 
another possibility is that immersion makes it 
easier to inhibit the first language (L1). If so, 
learning an L2 would involve cognitive 
mechanisms that lead to some benefits but 
also produce some cost to the learner, and if so, 
it would be of interest to know exactly how 
and to what extent does immersion negatively 
impact the learner? In this study, we tested a 
group of eleven English-speaking college 
students learning Italian through a study 
abroad program in Rome, Italy for a period of 
eight weeks. We predicted that language 
immersion would reduce fluency in the L1, in
order to obtain the benefit of acquiring greater 
gains in fluency in the L2. To test this,
participants completed a language history

On the topic of the acquisition of a foreign 
language in adults, the following question 
arises: to what extent does language 
immersion trigger inhibition of a speaker’s first 
language (L1)? Research has asserted that 
inhibition is a cognitive mechanism meant to 
facilitate the acquisition of a second language 
(L2) that can be observed in contexts where the

ABSTRACT questionnaire and a verbal fluency task in both 
English and Italian on the first and last days of 
the term. On average, participants’ levels of 
Italian fluency increased and to a greater extent 
than any losses to their L1, which trended in the 
direction of an inhibitory effect, but not 
significantly so.  These findings consider the 
possibility that foreign language acquisition is 
influenced primarily by frequency effects in the 
L2, and therefore not entirely due to an 
inhibitory mechanism on the L1. 

Keywords: second-language acquisition, 
inhibition, immersion learning

Introduction
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speaker is exposed to a target language and 
less opportunities to use their L1 (Baus, Costa, & 
Carreiras, 2013). However, it is still unclear if 
the effects brought on by immersion are due to 
an increased exposure to the L2 or whether this 
type of environment makes it easier for the 
speaker to inhibit their L1. In either case, it is 
important to consider the extent to which 
immersion effects benefit speakers and impose 
costs to their L1 abilities. 

A study by Linck et al. (2009) investigated 
immersion effects by administering a fluency 
test to a group of students studying abroad in 
Spain for a semester and a second group of 
students studying Spanish at an American 
institution. Their findings supported the 
presence of an inhibition effect as represented 
through an increase in their L2 abilities a�er 
the immersion period, and a simultaneous 
decrease in their L1 abilities. To establish the 
compatibility of the inhibition account with the 
observed effects, Linck et al. administered the 
same language-processing tasks 6 months 
a�er the immersed group of students had 
returned to the US. They observed that the 
speaker’s L1 abilities had rebounded to no 
longer show the differences seen at the re-test 
phase, supporting the account that inhibition 
imposed temporary processing costs on the L1 
in order to facilitate the acquisition of the L2.

To further investigate how immersion reduces 
accessibility of the L1, Baus, Costa, & Carreiras 
(2013) administered a picture naming and a 
category fluency task on a group of German 
students studying abroad in Spain. They
sought to determine the extent to which lexical 
retrieval is influenced by word frequency and 
cognate status. Interestingly, they observed a 
reduction in the accessibility of lexical 
representations in the L1, but only in the results 
of the picture naming task which were also 
found to be modulated by cognate status and 
level of frequency. They explain that these 
findings are consistent with the “weaker links” 
hypothesis (Gollan et al., 2008), also known as 
the frequency-lag account (Gollan et al., 2011),

which specifies that words in the lexicon of a 
bilingual individual will be more accessible 
when they are used more frequently (have 
higher frequency values) or are cognates 
(words that are similar across languages). The 
latter “benefit from the addition of frequencies 
in both languages” (Baus, Costa, & Carreiras, 
2013, p. 407). Therefore, according to this 
account, the words within the lexicon that are 
the least protected when a bilingual speaker 
experiences cognitive decline, are those that 
are non-cognates and of low frequency. In the 
context of immersion, processing costs 
imposed on the L1 would primarily affect 
words of these two qualities, and an increase 
in L2 might simply reflect increased use of 
words in the L2 during immersion. 

As proficiency continues to increase through 
the process of language acquisition, one would 
expect that words with “weaker links” in the 
lexicon (non-cognates and low frequency 
words) develop stronger links over time. A�er 
sufficient language use takes place, these 
words would require less activation and 
experience smaller frequency effects (Gollan et 
al., 2011). To address whether their findings 
were due to inhibition or simply a reduction in 
the use of the L1, Linck et al. (2009) 
administered a re-test six months a�er his 
participants had returned to their L1-dominant 
contexts. If the effects in their data were to be 
attributed to a reduction in the use of the L1, 
which corresponded to the logic in the 
“weaker links” hypothesis, any attenuation 
tothe L1 should be undone when L1 dominance
is restored. The results from the re-test did 
show a rebound effect, that could not be 
accounted for by the “weaker links” hypothesis 
but was instead more congruent with the 
inhibitory account he proposed. However, 
more interestingly, they also showed a 
sustained effect on the L2 even though 
inhibition on L1 had dissipated. This suggests 
that the increase in L2 is entirely independent 
of the ability to inhibit L1, and could instead 
reflect increased frequency of use of the L2. 
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Participants     
Eleven participants from the different UC 
campuses participated in this study.1  

Participants were recruited and tested during 
an eight-week study abroad program in Italy. 
All students were enrolled in a beginner or 
intermediate-level Italian language course at 
the UC Center. One participant was a native 
English speaker, and the remaining 
participants were bilingual in Spanish and 
English. Details of participants’ language 
history can be seen in Table 1. 

METHOD

1  Prior to the outbreak of COVID-19, we were able to collect data for the first 
testing period from 81 American students studying abroad in Italy and 18 
students studying at the University of California, San Diego. Due to the 
pandemic, students studying abroad were asked to return to the United 
States and we were unable to administer the test to those whose contact 
information we had not previously recorded. After suspending our initial 
method, we were only able to collect data from 11 students through an 
online survey platform that included all of the questions from the language 
history questionnaire and timed sections to administer the fluency test. Our 
data analyses include the results from the 11 students’ first and second 
testing periods. All other participant data was excluded from analysis.

Number of Participants

Age (years)

Self-rated proficiency in English

Speaking

Reading

Writing

Understanding

Self-rated proficiency in Italian

Speaking

Reading

Writing

Understanding

11

21.1

7

7

7

6.9

1.5

2

1.6

1.9

TABLE 1:  
Characteristics of the
Participant Groups

Materials and Procedures     
All participants provided informed consent 
and then performed a linguistic assessment 
(verbal-fluency test) and a language history 
questionnaire. Both tasks were completed on 
the first and last days of class. In the 
verbal-fluency task, participants were 
presented with a series of categories (i.e., 
animals, fruits, vegetables, clothing, 
occupations) and then instructed to write 
down as many category members as they 
could within 30 seconds. The task was 
completed first in English and then in Italian. 
Fluency scores were calculated by summing 
the total number of category members that 
were produced by each participant in each 
language. A�erwards, participants completed 
the language history questionnaire that asked 
them to list any previous exposure to Italian 
and other foreign languages, and to rate their 
levels of proficiency (on a scale of 1 to 7, where 
7 represents native-like proficiency) in 
speaking, reading, writing, and understanding 
for each. 

In the present study, we directed our attention 
to the fluency task to observe Linck et al.’s 
(2009) inhibition effect more closely. We 
predicted that language immersion would 
reduce fluency in the L1, in order to obtain the 
benefit of acquiring greater gains in fluency in 
the L2. Through this study, one should expect 
to see differences in the number of category 
members that participants listed in the first 
fluency test (before immersion) and in the 
second fluency test (e.g., a�er being eight 
weeks in the Italian context). A�er taking an 
Italian-language course, participants will have 
listed more category members in the second 
fluency test, to represent an increase in their 
proficiency in Italian. For the English portion of 
the task, we expect to see a decrease in the 
average number of category members listed. 
These results would agree with previous 
findings that have shown the benefits of 
acquiring an L2 through an immersive 
environment. 
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RESULTS

The average scores for production in English 
are presented in Fig. 1.  A paired samples t-test 
was conducted to compare changes in fluency 
scores from the first (before immersion) to the 
second (a�er immersion) testing periods. 
Although participants tended to produce more 
category members in the first test compared to 
the second test, these differences were not 
significant overall (t(10)= 2.23, p= .33), and also 
not significant for each category on its own (all 
ps≥ 0.09). The only exception to this is in the 
fluency scores for the category ‘Animals’ which 
was marginally significant in the predicted 
direction (p= 0.09), significant with a 
one-tailed t-test (t(10)= 1.8, p= 0.04), 
supporting the presence of an inhibitory effect. 
The only category that showed an effect in the 
opposite direction (increased English fluency 
a�er immersion) was ‘Fruits,’ and in this case 
the before-a�er difference was very small, just 
0.2 exemplars. The remaining 4/5 fluency 
categories all show a trend in the predicted 
direction. 

With a higher sample size, the difference 
between these means could prove statistically 
significant, a finding that would have 
replicated the effect found in Linck et. al 
(2009). In their study, 25 participants were

tested in the immersion condition and 
completed a verbal fluency task with three 
categories: ‘Animals’, ‘Clothing’, and ‘Fruits’. 
Their findings reported an overall average of 
about 48 exemplars in the English 
verbal-fluency task, which would mean that 
participants produced about 16 exemplars per 
category. The verbal fluency task used in our 
study tested participants on two additional 
categories (i.e., ‘Animals’, ‘Clothing’, ‘Fruits’, 
‘Occupations’), and measured an average of 
7.09 exemplars produced per category. Linck et 
al.’s level of proficiency is higher than the one 
observed in our studies, but our semantic 
categories might have been more difficult than 
those in Linck et al, and most of our 
participants were bilingual in Spanish-English, 
which previously have shown to have lower 
semantic fluency scores even in their 
dominant language (Gollan, Montoya, & 
Werner, 2002). If we assume that Linck et al.’s 
re-test findings for English proficiency 
rebounded to or very close to pre-immersion 
levels, we can calculate an average loss of 
about 2.33 exemplars per category. On average, 
differences in our study ranged from no change 
to losses of 1.4 exemplars per category. This 
analysis implies that Linck et al.’s subjects may 
have had larger losses to their L1 than the 
participants tested in our study, but actual 
pre-immersion test results would be needed to 
produce a more accurate comparison of L1

English Fluency Scores Before vs. After Immersion
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6

4

2

0

FIGURE 1: 

CLOTHING FRUITS OCCUPATIONS VEGETABLES

Beginning End

Average of English fluency scores produced for each category in each of the testing periods (before and after immersion period).
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losses. In Spanish fluency scores, Linck et al. 
reported that immersed participants produced 
an average of 2.33 exemplars (per category) 
more than their classroom counterparts. A�er 
2 months of immersion, our participants 
produced an average of 2.78 exemplars (per 
category) more compared to their 
pre-immersion scores. This analysis implies 
that our participants may have had slightly 
larger gains than Linck et al.’s participants. 
However, it is important to note that the 
subjects in Linck et al.’s study had an average of 
3.9 university semesters of Spanish (L2) study 
previous to their studies abroad. Most of our 
subjects had little to no exposure previous to 
their time abroad and had less formal 
instruction in the L2 language.

The average scores for production in Italian are 
presented in Fig. 2. Contrasting the patterns 
shown in Fig. 1, scores in the second testing 
period were significantly higher than those 
initially recorded at the first testing period, this 
was true overall (t(10)= 2.22, p < .01). Increases 
in the means of 4/5 categories proved to be 
significant (all ps≤ .07) and the remaining 
category was found to be not significant (p= 
.15). When comparing overall scores, the 
decrease in English fluency scores is smaller 
than the increase in Italian fluency scores – 
even a�er considering the marginally 
significant decrease in one of the English 
categories. The smallest increase in L2 fluency 

can be observed in the category ‘Clothing’, 
which increased by an average of 1.2 exemplars 
(compared to an average decrease of 0.5 
exemplars in the L1 category). L2 categories 
increase consecutively in the following order: 
‘Clothing’, ‘Animals’, ‘Occupations’, 
‘Vegetables’, ‘Fruits’. The biggest change in the 
L2 category ‘Fruits’ has an average increase of 
3.4 exemplars, compared to an average change 
of 0.2 in the L1 category in the same direction 
(instead of the expected decrease, this 
category shows a slight increase). The biggest 
decrease in L1 fluency is seen in the category 
‘Animals’ with an average decrease of 1.4 
exemplars. This category in L2 fluency scores 
increases by the same average of 1.4 
exemplars. These comparisons suggest that 
the increase in L2 is not dependent on the 
decrease in L1. 

We next examined changes in individual cases 
to investigate whether individuals who 
believed they had acquired more Italian were 
actually learning more. To observe the changes 
to Italian proficiency resulting from a period of 
prolonged exposure to the target language, we 
measured gains in verbal fluency across all five 
categories of the verbal fluency task. As shown 
in Fig. 3, the majority of subjects increased 
their level of proficiency in Italian. Namely, 
they were able to produce many more category 
exemplars at the second testing period 
compared to the first. 

Italian Fluency Score Gaines

ANIMALS
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FIGURE 2: 

CLOTHING FRUITS OCCUPATIONS VEGETABLES

Beginning End

Average of Italian fluency scores produced for each category in each of the testing periods (before and after immersion period).
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Past research has revealed that the accuracy of 
self-ratings as a measure of language 
proficiency and dominance, although 
correlated, are not nearly as good as objective 
measures and are o�en influenced by the 
participant’s subjectivity and language 
background (Tomoschuck, Ferreira, Gollan, 
2019). In an effort to understand whether 
speakers could accurately rate a change to 
their language proficiency, we analyzed the 
self-rating scores from both testing periods to 
measure the gains in self-rated fluency gains 
(Fig. 4). To better assess actual gains in Italian 
fluency, we compared each participants’ verbal 
fluency scores (see Fig. 3) and the self-ratings 
recorded through the language history 
questionnaire, which consisted of a scale of 1-7 
to rate speaker proficiency in reading, writing, 
speaking, and comprehension. 

With just one exception, all participants 
increased their proficiency in Italian a�er the 
period of immersion. Self-ratings, however, 
varied greatly when considering changes to 
Italian proficiency. For example, the 
participant whose self-rating reflected a gain 
of 3, the highest self-rated increase in 
proficiency observed in our data, actually 
increased only slightly better in fluency scores 
compared to other participants. Alternatively, 
participants who stated that they had not 
increased at all actually increased their scores 
quite a bit. Fig. 5 compares differences in 
self-ratings and actual gains in fluency to 
further support the variability in participants’ 
ability to judge their increase in Italian 
proficiency. 

Beginning End

Italian Verbal Fluency Gains
FIGURE 3: 

Italian verbal fluency gains measured by comparing beginning
versus end scores across all five categories, for each subject.
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FIGURE 4: 

Gains in Italian fluency, for each participant, measured by
comparing their self- ratings (on a scale of 1-7 for reading,
writing, speaking, and understanding abilities) from both
testing periods
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Self Rating vs. Actual Fluency Gains

Increase in Self-rated Proficiancy in Italian

FIGURE 5: 

Differences in self-ratings versus actual fluency gains,
measured by comparing the increase in self-ratings and the
increase in Italian proficiency as shown through the verbal
fluency test scores.
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DISCUSSION 

We tested 11 American students studying 
abroad in Italy at two different testing periods 
(prior to immersion and a�er the program had 
ended) through a verbal fluency task. Our data 
analyses compared the costs imposed upon 
production in the L1, resulting from language 
immersion, to any benefits in L2 proficiency. 
With the exception of one of the English 
categories, which showed a marginal effect in 
the predicted direction, our results do not 
show a significant difference in overall English 
fluency scores. Our results indicated that 
there was a significant increase in Italian 
fluency scores, namely, proficiency in Italian 
increased during the period of immersion. 
When comparing the overall difference 
between the decrease in L1 abilities to the 
increase in L2 abilities, our findings indicated 
that the latter was more robust than the 
former. Finally, our comparisons between

self-ratings and actual gains in L2 fluency 
support previous research on the accuracy of 
individual ratings of their linguistic abilities 
(e.g. Tomoschuck, Ferreira, Gollan, 2019). Our 
findings showed that participant self-ratings 
were not representative of their actual gains 
in fluency. Although the majority of our 
participants experienced increases to their 
proficiencies in Italian, many claimed that 
they had not improved or that they slightly 
improved. 

It is difficult to interpret the null result in our 
findings, but with more power, we might have 
been able to replicate Linck et al.’s (2009) 
findings which supported the presence of L1 
inhibition effects. We speculate that some of 
these differences could arise from the fact that 
we tested fewer participants and in only one 
condition, compared to those tested in Linck 
et al.’s study (25 students in an immersed 
condition and another 20 in a classroom 
condition). Additional differences could have 
resulted from the fact that most of our 
participants were bilingual in English and 
Spanish. Although all students had little to no 
exposure to Italian, the fact that they had 
knowledge and previous experience in 
juggling two languages could have exerted an 
effect on their regulatory abilities while 
acquiring a third language. This effect might 
not be present in all individuals acquiring a 
foreign language, but it could be specific to 
bilingual speakers attempting to learn a third 
language.

In this respect, a temporary inhibitory 
mechanism which imposes a ‘hit’ to L1 
accessibility, was observed to be smaller in 
our findings than a separate sustained effect 
on L2 proficiency. It could be that a prolonged 
immersion in an L2-dominant context triggers 
an inhibitory mechanism in the L1, as its use 
and frequency are greatly reduced in this 
environment. This weakens the levels of 
activation for the L1 and imposes processing 
costs when the speaker attempts to access it
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(e.g. to complete the fluency task at the 
second testing period). Once the speaker 
returns to their L1-dominant context, 
frequency and use of the L1 strengthens links 
to access the language and allows proficiency 
to return to its original levels. A “persistent 
insensitivity to lexical interference in 
translation recognition” as reported by Linck 
et al. (2009) could be due to other 
consequences of inhibition that have not been 
visible through previous research. It might be 
helpful to note that the biggest increase in L2 
that our data records is in the category of 
‘Fruits’. This increase is not reflected in any 
way nor does it impose changes to the results 
for the L1, and so it might be due to the fact 
that participants produced more fruit names 
that are only unique to Italy (and are therefore 
used less frequently in English). This 
reasoning could also imply that a mechanism 
other than inhibition is acting on the L1. 
Regardless, our findings suggest that the 
inhibition process is not related to the 
observed increase in Italian proficiency. We 
speculate that the increase in Italian can be 
better explained by more frequent use of the 
L2 during immersion, which has also been 
considered in previous immersion studies 
(e.g., Baus, Costa, & Carreiras, 2013).

While our findings were not able to prove a 
significant decrease in L1 fluency, they did 
show large and significant increases in L2 
fluency. Such an evident increase in Italian 
fluency, compared to a much smaller decrease 
in English production, could imply that the 
decrease in English (which is a consequence 
of inhibition of the L1) is not responsible for 
the more evident increase in Italian fluency. 
Gains in the L2 could be better explained by an 
increased and more frequent use of it during 
the immersion period. Assuming L2 gains in 
proficiency are sustained even a�er 
participants have been back in their 
L1-dominant context for 6 months, in which 
case L1 production would have rebounded to 
its pre-immersion levels (Linck et al., 2009), an 

increased level of proficiency would not have 
necessarily been dependent on inhibitory 
effects, but rather be exhibiting frequency 
effects. Therefore, frequency of use during 
immersion would have been enough to effect 
a lasting increase in proficiency. 

This logic agrees with the proposed 
mechanism by Kreiner & Degani (2015), which 
combines the frequency lag and 
dual-language activation accounts, and 
postulates that a bilingual cannot ‘turn off’ any 
of their languages, therefore they all remain 
simultaneously activated at all times. The 
activation of any one language can be 
enhanced through passive exposure to that 
language (Kreiner & Degani, 2015). This view 
also supports the presence of a 
cross-language interaction that accounts for 
global exposure effects, so that a change in 
activation affects all of the languages through 
competition between languages and/or 
inhibition. Under this account, we could claim 
that a lack of exposure and a decreased use of 
the L1 is attenuating production abilities 
causing them to fall behind. Meanwhile, the 
L2 is benefitting from more opportunities to 
use the language, to hear it, and to study it. 
Considering the low levels of L2 exposure that 
most of our participants had at the first testing 
period, it is likely that inhibition of the L1 was 
triggered by immersion in the L2-dominant 
context and not through competition, which 
has been the case in studies where 
participants have had significant prior 
exposure in the L2 (e.g. Kreiner & Degani, 
2015). Therefore, we speculate that the 
opposite directions in which the L1 and L2 
fluency scores change could be due to initial 
inhibition during the language acquisition 
process. While inhibition is being induced, a 
separate cognitive mechanism takes 
advantage of the benefits of immersion 
learning to effect increases to L2 proficiency.

Related to this idea, a study by Mårtensson et 
al. (2012) analyzed that structural changes to
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brain regions that are brought on when 
learning a foreign language. The participants 
in their study received intense instruction in a 
foreign language as a part of their training at 
the interpreter academy of the Swedish 
military. Their findings revealed hippocampal 
changes, which they explained to have 
resulted from the participants’ efforts on 
learning large amounts of novel words within 
a short period of time. They also indicated that 
“more stable lexical representations in 
neocortical areas… may be derived gradually 
from repeated encounters with new words”. 
These findings could help connect structural 
changes in the brain during language 
acquisition with the cognitive mechanisms 
studied in this paper. Congruent to the 
frequency lag account, the process of 
language acquisition requires the speaker to 
develop stronger links to their lexicon through 
use and practice. Once this has been achieved, 
and reflected in the actual structure of the 
brain, namely in the neocortical areas, the 
speaker will have achieved a level of 
proficiency that is more stable and can be 
accessed with less cognitive effort.  

Through this study, we aimed at investigating 
the benefits and consequences of immersive 
effects to better understand aspects that are 
critical for adult language learners. Although 
our findings lack power and are inconclusive, 
the numbers in our data trended in the right 
direction. With more power, we would have 
been able to sustain the notion that L2 
acquisition during immersion is not 
dependent on the inhibition of a speaker’s L1. 
Although these can be observed to be acting 
simultaneously during the process of 
language acquisition, our findings suggest that 
decreases in L1 production are far outweighed 
by increases in L2 proficiency. Future studies 
should investigate a more thorough 
cost-benefit analysis and consider the effects 
of foreign-language acquisition in different 
learning environments (such as immersion 
periods of varying lengths of time). It is

important to continue investigating inhibition 
in language acquisition to improve foreign 
language teaching methods and potentially 
aid immigrant populations throughout the 
world in which any means of accelerating 
language acquisition would be invaluable.
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ALUMNI
SPOTLIGHT

Dr. Jennifer Kim-Anh Tran was a McNair Scholar at UC San Diego from 2010 cohort. In her undergraduate 
studies, she double-majored in Urban Studies and Planning and Ethnic Studies. In 2019, she received her 
Ph.D in American Studies and Ethnicity at University of Southern California. Currently, Dr. Tran is an Assistant 
Professor in Ethnic Studies Department, California State University, East Bay. Her main research interests 
are critical refugee studies, comparative ethnic studies, and urban studies. She also leads organizations that 
support racial equality, community engagement, business and professional developments for refugees, 
immigrants and people of color. 

We interviewed Dr. Tran about her experiences as a community-based researcher. The actual podcast is 
uploaded on our website. We hope Dr. Tran’s advice will inspire scholars in the research community. 

Q: How do you find support in-19 the community as an 
underrepresented student during your undergraduate 
and Ph.D. career?

A: I began taking ethnic studies courses and learned 
about some key frameworks that reflected my 
experience.  During my third year, my mentor, who is 
also a Vietnamese American, helped me flourish. We 
have to find and create support for ourselves because it 
brings calm and stability to our chaotic worlds. The 
community is something that we are constantly 
building. For me, building this community is about 
finding like-minded people. UC San Diego was a place 
where there was diversity, but as someone who grew 
up poor, I connected with those that share similar 
experiences with me. I was attracted to those that were 
trying to help their struggling families and shared similar 
aspirations as me. No one really knew what a 
researcher was. It was a lonely experience because no 
one else from my hometown is a researcher. People 
from my hometown typically choose to major in law, 
economics, business, communications, or sports, but I 
chose social science. 

Q: How did your professor/mentor inspire you to 
become a researcher?  

A: I worked all throughout my undergraduate studies. I 

transferred to UCSD from East Los Angeles County 
(Baldwin Park, CA) after I attended Mt. San Antonio 
Community College for 3 years. I worked at UPS while 
attending community college. At UCSD, I also worked 
some odd-jobs and 2 internships while studying 
Chemical Engineering. The first internship 
(Bio-pharmaceutical lab) taught me that I liked technical 
work but some of the Bachelors level was too 
repetitive. The second internship was at a materials 
research company where I was involved with basic 
material science research. I was interested in this level 
of research and it was clear to me that graduate studies 
were necessary to be able to lead top-level research. At 
the time, I only considered research in industry because 
I did not know of the pathway to professorship.

Q: What skills help a researcher succeed? 

A: It is crucial for researchers to learn technical skills. But 
even more important, they need to search for other 
researchers that ask similar questions. Sometimes, the 
people who were asking those questions weren't 
always in my field.  I was able to get to finish my 
research because I was obsessed with a certain set of 
questions. What really took me to the next step of the 
finish line are researchers with who I strongly disagreed 
with. I realized that research is more than just reporting 
your results and the writing, but in reality, it's about 

having a position within a community of scholars and 
work in a collaborative setting.

Q: How are you giving back to the community?

A: In addition to being a professor at California State East 
Bay, I also run an organization that supports minority 
and immigrant business owners. I help support students 
of color by creating alternative pipeline pathways to 
develop skills and experience working in their 
communities. I am part of a collective of twenty-five 
organizations that support immigrants and refugees. I 
often think we, people of color and researchers, are 
removed from the community. So, I decided to bring in 
the conversation between participatory research and 
community engagement. 

It is difficult to be a competitive candidate for graduate 
school for students that lack research and publication 
experiences. Therefore, our organization helps them 
connect with relevant groups that could help them 
build their professions. 

Q: Why is diversity in academia important to you?

A: There are many studies that show that a diverse 
faculty helps students thrive. My Vietnamese mentor 
who I met as an undergraduate, continues to be a 
mentor today. Mentors like her are important as lifelong 
support for many students. Not only are diverse faculty, 
but the experiences from diverse students can also 
transform fields. The experiences that we can bring in 
can uncover the blind spots that are missing from a field. 
We can bring non-traditional perspectives to problems. 
Diversity in research brings thinkers who can help make 
the field be more equitable and further make our 
society and world equitable. For example, through the 
inspiration of diverse faculty mentorship and students, a 
student can become motivated to be a community 
liaison for a city council member, and then you run for 
office. Decisions like this can end up affecting more 
people than just yourself and your own immediate 
community. With diversity in academia, we can create a 
world that reflects the needs and experiences of more 
than just the dominant communities. Also, McNair or 
any professionalization programs or fellowships should 
allow undergraduates to connect with graduate 
students during that time in the program to help create 
connections like brother or sister relationships. 

Graduate students can be a support system for 
undergraduate students to expand their network along 
with their careers. So, it is not just students and 
mentors, but having graduate mentors that would be 
helpful.

Q: In general, what are some resources or tools for 
students to be able to adapt to different or unplanned 
events like the COVID pandemic?

A: I think the onus is on mentors and administration to 
provide opportunities to reassess what truly is student 
success and reconsider the role of education. Students 
bring their own experience and knowledge to the 
university to make what it is. Because students are really 
struggling with their own everyday survival, we as 
educators have to support them during this time and 
redefine the types of curriculum for the students. 
Instead of waiting for things to be normal again, this is 
actually the opportunity to transform education and 
learning outcomes holistically. We have to ask is it just 
about grades, is it or is it about the experience, dialogue, 
and engagement? We can also learn the best practices 
from another field.  

 

Q: What is something you found the most rewarding 
or memorable experience you have had from your 
growth as a researcher, scientist, and professor?

A: The most rewarding experience of being a researcher 
has been setting the terms of applying something that is 
in my field where I get to be myself and work with 
students I care about. When I applied for my position, I 
set my own terms on what kind of world leaders I want 
to help develop. Since I've never taken the community 
for granted, it has been amazing to bring all of my life 
into my work as a community leader, family member, 
first-generation student, ally, queer person. Not having 
to compartmentalize my life has been the most 
amazing gift because we can be more effective. I think 
that as young researchers, where there are so much 
pressure and the whole imposter syndrome of thinking 
that we are not good enough or not supposed to be 
here; but the most rewarding thing is I am here and I am 
telling you to know these are scholars like you are here. 
You are needed, and you take whatever you need, in 
terms of the resources to make sure that you get to stay 
there and transform the field. It is not necessarily an 
entitlement, but it is a reclaiming of oneself. And the 
power from reclaiming oneself is not only for your 
community and all the sacrifices that our ancestors have 
done within our ethnic communities but for all the 
human struggle. You bring that into it and emboldens 
you which is a reward to know that. You are all exactly 
where you are supposed to be regardless of what you 
are studying, questions that you are asking, or your 
uncertainty about the future. You just got to focus on 
right now and be open to the process of being unmade, 
remaking, and reinventing yourself during this COVID-19 
pandemic while everything we know before is 
disintegrating and has pulled apart. The reinvention can 
be a reward for the state of mind, renewal of hearts, and 
purpose.
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Q: How do you find support in-19 the community as an 
underrepresented student during your undergraduate 
and Ph.D. career?

A: I began taking ethnic studies courses and learned 
about some key frameworks that reflected my 
experience.  During my third year, my mentor, who is 
also a Vietnamese American, helped me flourish. We 
have to find and create support for ourselves because it 
brings calm and stability to our chaotic worlds. The 
community is something that we are constantly 
building. For me, building this community is about 
finding like-minded people. UC San Diego was a place 
where there was diversity, but as someone who grew 
up poor, I connected with those that share similar 
experiences with me. I was attracted to those that were 
trying to help their struggling families and shared similar 
aspirations as me. No one really knew what a 
researcher was. It was a lonely experience because no 
one else from my hometown is a researcher. People 
from my hometown typically choose to major in law, 
economics, business, communications, or sports, but I 
chose social science. 

Q: How did your professor/mentor inspire you to 
become a researcher?  

A: I worked all throughout my undergraduate studies. I 

transferred to UCSD from East Los Angeles County 
(Baldwin Park, CA) after I attended Mt. San Antonio 
Community College for 3 years. I worked at UPS while 
attending community college. At UCSD, I also worked 
some odd-jobs and 2 internships while studying 
Chemical Engineering. The first internship 
(Bio-pharmaceutical lab) taught me that I liked technical 
work but some of the Bachelors level was too 
repetitive. The second internship was at a materials 
research company where I was involved with basic 
material science research. I was interested in this level 
of research and it was clear to me that graduate studies 
were necessary to be able to lead top-level research. At 
the time, I only considered research in industry because 
I did not know of the pathway to professorship.

Q: What skills help a researcher succeed? 

A: It is crucial for researchers to learn technical skills. But 
even more important, they need to search for other 
researchers that ask similar questions. Sometimes, the 
people who were asking those questions weren't 
always in my field.  I was able to get to finish my 
research because I was obsessed with a certain set of 
questions. What really took me to the next step of the 
finish line are researchers with who I strongly disagreed 
with. I realized that research is more than just reporting 
your results and the writing, but in reality, it's about 

having a position within a community of scholars and 
work in a collaborative setting.

Q: How are you giving back to the community?

A: In addition to being a professor at California State East 
Bay, I also run an organization that supports minority 
and immigrant business owners. I help support students 
of color by creating alternative pipeline pathways to 
develop skills and experience working in their 
communities. I am part of a collective of twenty-five 
organizations that support immigrants and refugees. I 
often think we, people of color and researchers, are 
removed from the community. So, I decided to bring in 
the conversation between participatory research and 
community engagement. 

It is difficult to be a competitive candidate for graduate 
school for students that lack research and publication 
experiences. Therefore, our organization helps them 
connect with relevant groups that could help them 
build their professions. 

Q: Why is diversity in academia important to you?

A: There are many studies that show that a diverse 
faculty helps students thrive. My Vietnamese mentor 
who I met as an undergraduate, continues to be a 
mentor today. Mentors like her are important as lifelong 
support for many students. Not only are diverse faculty, 
but the experiences from diverse students can also 
transform fields. The experiences that we can bring in 
can uncover the blind spots that are missing from a field. 
We can bring non-traditional perspectives to problems. 
Diversity in research brings thinkers who can help make 
the field be more equitable and further make our 
society and world equitable. For example, through the 
inspiration of diverse faculty mentorship and students, a 
student can become motivated to be a community 
liaison for a city council member, and then you run for 
office. Decisions like this can end up affecting more 
people than just yourself and your own immediate 
community. With diversity in academia, we can create a 
world that reflects the needs and experiences of more 
than just the dominant communities. Also, McNair or 
any professionalization programs or fellowships should 
allow undergraduates to connect with graduate 
students during that time in the program to help create 
connections like brother or sister relationships. 

Graduate students can be a support system for 
undergraduate students to expand their network along 
with their careers. So, it is not just students and 
mentors, but having graduate mentors that would be 
helpful.

Q: In general, what are some resources or tools for 
students to be able to adapt to different or unplanned 
events like the COVID pandemic?

A: I think the onus is on mentors and administration to 
provide opportunities to reassess what truly is student 
success and reconsider the role of education. Students 
bring their own experience and knowledge to the 
university to make what it is. Because students are really 
struggling with their own everyday survival, we as 
educators have to support them during this time and 
redefine the types of curriculum for the students. 
Instead of waiting for things to be normal again, this is 
actually the opportunity to transform education and 
learning outcomes holistically. We have to ask is it just 
about grades, is it or is it about the experience, dialogue, 
and engagement? We can also learn the best practices 
from another field.  

 

Q: What is something you found the most rewarding 
or memorable experience you have had from your 
growth as a researcher, scientist, and professor?

A: The most rewarding experience of being a researcher 
has been setting the terms of applying something that is 
in my field where I get to be myself and work with 
students I care about. When I applied for my position, I 
set my own terms on what kind of world leaders I want 
to help develop. Since I've never taken the community 
for granted, it has been amazing to bring all of my life 
into my work as a community leader, family member, 
first-generation student, ally, queer person. Not having 
to compartmentalize my life has been the most 
amazing gift because we can be more effective. I think 
that as young researchers, where there are so much 
pressure and the whole imposter syndrome of thinking 
that we are not good enough or not supposed to be 
here; but the most rewarding thing is I am here and I am 
telling you to know these are scholars like you are here. 
You are needed, and you take whatever you need, in 
terms of the resources to make sure that you get to stay 
there and transform the field. It is not necessarily an 
entitlement, but it is a reclaiming of oneself. And the 
power from reclaiming oneself is not only for your 
community and all the sacrifices that our ancestors have 
done within our ethnic communities but for all the 
human struggle. You bring that into it and emboldens 
you which is a reward to know that. You are all exactly 
where you are supposed to be regardless of what you 
are studying, questions that you are asking, or your 
uncertainty about the future. You just got to focus on 
right now and be open to the process of being unmade, 
remaking, and reinventing yourself during this COVID-19 
pandemic while everything we know before is 
disintegrating and has pulled apart. The reinvention can 
be a reward for the state of mind, renewal of hearts, and 
purpose.
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