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Dear Reader,  
 
I am thrilled to present the third issue of our student-run publication, the Challenger Research 
Journal. CRJ was established in 2019 to further the access and representation of underrepresented 
students through the dissemination of their research projects. One of our missions is to provide a 
platform that allows scholars of all backgrounds to express their unique experience in modern 
society and culture. In this issue, our student authors have addressed topics such as climate 
change, diversity within  literature, and  inclusive interactions on social media.

Climate change has been a rising global concern. It is caused by the increase of greenhouse gases 
and has global-scale impacts, including ocean acidification, temperature rises, higher sea levels, 
and severe weather like storms, flooding, wildfires, and droughts. One approach to combat climate 
change is to reduce carbon emissions by replacing fossil fuels with renewable alternatives. 

Today, petroleum-based fuels remain to be the primary aviation fuel. In this issue, Carreon 
investigated the efficiency of different renewable alternatives as well as aircra� designs in reducing 
emissions. Halliman demonstrated how climate change has contributed to the starvation of 
seabirds, one of the most threatened birds in the world. Villanueva investigated the link between 
climate change and child malnutrition in agricultural-dependent regions.  

Outside of environmental crises, our authors have also explored diverse forms of literature and 
strived to promote a more diverse and inclusive culture. Hagi-Mohamed demonstrated how 
memoir writing enables traumatized individuals to overcome trauma through recalling the 
experience, reframing the role of trauma in life, and sharing the redeveloped narrative to empower 
others. Ady used Indigenous epistemologies and their magical realist parallels to point out the 
limitations of Western knowledge production. Ingram, hoping to promote an inclusive media in 
UCSD and beyond, advocated for an increased use of inclusive language to encourage bias incident 
reporting. 

Through our scholarly research, we hope to raise awareness, inspire new perspectives, and call for 
community efforts on environmental and sociocultural problems, making positive impacts on the 
community.

EDITOR’S LETTER

Sincerely,

Jiayan Tan
Editor-in-Chief
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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 

Challenger, 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
Achieving Sustainability in Aviation

Jonathan Carreon

Over the past century, carbon emissions have 
continuously spiked to new levels every year. 
Subsequently the need for renewable and 
sustainable energy to be implemented into 
various industries is necessary now more than 
ever. The aviation sector is no exception; it 
remains one of the most popular forms of travel. 
Thus, it is crucial to consider its part in both 
carbon and overall emissions on a global scale. 
This report entails a comparative assessment of 
the benefits and flaws associated with aviation 
along with the advancement of incorporating 
sustainable aircra� technology. Additionally, I 
will be paying close attention to the patterns air 
travel emissions follow with respect to 
contributions from overall global emissions. 
Different forms of primary energy such as 
biofuels, electricity, and electrofuels are 
considered to analyze the benefits of their 
implementation. I also focus on methods of 
combustion, aerodynamics, design, and overall 
performance to aid me in comparing time 
sensitive implementations for the future of air 
travel. The Los Angeles World Airports (LAWA) 
and United Airlines’ use of a biofuel/jet fuel 
mixture is used as a case study to extrapolate 
emissions on a larger scale. Finally, I use 
short-term and long-term years (2035 and 2050, 
respectively) to conclude what reasonable 
implementations can support the 
decarbonization of air travel.

The growth of carbon emissions on a global scale 
continues to surpass emissions from years prior. 
With the ongoing pandemic at the time of writing, 
there has been a noticeable, yet temporary, 
decrease in the demand for fossil fuels. Of the 
numerous sectors directly impacted, air transport 
faced its largest decrease in emissions since it 
became commercially available to the public. 
However, this decrease in emissions is expected 
to be temporary as restrictions get li�ed. In fact, 
preliminary studies demonstrate an exponential 
growth in aviation emissions because of the 
increasing demand for air travel. Aircra� 
emissions sum up to a 2.5% contribution to global 
carbon emissions and 4% when considering 
overall emissions (I.e., Nitrous Oxides, 
condensation trails, etc.) (32). The contribution is 
expected to continue growing as other sectors 
like the automotive industry begin to become 
fully electric.

Various global organizations including the United 
Nations are actively trying to set policies in place 
to decrease the rapid growth of the sector. 
Nevertheless, protocols like the Carbon Offsetting 
and Reduction Scheme for International Aviation 
(CORSIA) have shown little to no progress in 
reducing emissions. CORSIA demonstrates 
firsthand the necessity to implement mandatory 
policies as opposed to voluntary commitments. It 
is instrumental to set up policies that incentivize 
airlines and airports alike to implement the use of 
different technology for their aircra�.

This literature review analyzes currently available 
technologies for climate change mitigation and 

ABSTRACT INTRODUCTION
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for coming years.

Countries like the United States, China, Russia, 
Japan, and India have grown to become the 
largest primary energy consumers contributing 
to nearly two-thirds of yearly emissions (see 
Figure 2) with fossil fuels being the most popular 
energy uses (6). Fossil fuels consist of natural gas, 
oil, and coal, all of which are abundant in 
everyday use. These fuels receive the most 
economic support through federal funding on 
the global level, hence making them cost efficient 
for consumption across various sectors. In fact, 
fossil fuels have accounted for 83% of primary 
global energy consumption (5, 6, 7). This large 
availability is the reason these fuels are also the 
largest contributors to carbon emissions given 
their high carbon concentrations and lack of 
renewability. 

The commencement of the industrial revolution 
has brought a generation incredibly fond of 
technology. As a result, these technological 
advancements have come at a cost in terms of 
climate. The contributor with the most 
substantial impact on climate change is 
emissions due to carbon dioxide. Most of these 
emissions range from Transportation to Industry 
to Heat Generation. The consequences of climate 
change may not appear to be immediate, but 
when taking into consideration the Earth’s 
atmospheric concentration, unnatural records 
have been broken.

Prior to the industrial revolution, the Earth’s 
atmospheric concentration in parts per million 
(ppm) fluctuated anywhere between 186.10 ppm 
to a pre-industrial peak of 288.40 ppm over the 
course of several millennia (31). Over the last 
century, however, industrialization has caused 
atmospheric concentration due to greenhouse 
gases like CO2 to rise above 415 ppm in a fraction 
of the time. This in turn leads to the 
phenomenon of the greenhouse effect which is 
caused by thermal radiation trapped in the 
Earth’s atmosphere resulting in warmer changes 
in temperature. For climate change due to 
industrialization, carbon emissions contribute to 
this warmth in a much more delayed response. 
More specifically, the temperature changes 
occurring presently are the result of emissions 
created decades ago meaning that the 
atmospheric concentration will continue to rise 

Emissions 
2.1 Global Emissions  

The aviation industry is no exception when it 
comes to its contribution of carbon emissions; it 
accounts for over 2.5% of yearly carbon emissions 
(32). However, it is important to note that carbon 
emissions contribute to 80% of overall emissions. 
Therefore, when overall emissions are considered, 
aviation emissions rise up to nearly 5% of all 
emissions when considering contributions 
stemming from condensation trails, Nitrous Oxide, 
Sulfur, and soot particles. Prior to the COVID-19 
pandemic, aviation emissions rose to 918 million 
metric tons of CO2 in 2019. To give a better 
perspective, this was the equivalent to the 
emissions of France, Spain, Portugal, and Italy 
combined. Together these countries house over 
184 million people (Figure 2).  Carbon neutrality as 
a result has proven itself to be of utmost benefit 
and importance for the reduction of carbon 
emissions. In comparison to other transportation 
sectors, aviation made up about 10% of 
transportation emissions in 2019 (see Figure 2). 
However, as ground transportation like cars, 
trucks, and heavy-duty vehicles progress towards 
an electric future, aviation is expected to grow as 
high as 27% and consume 25% of the UN’s carbon 
budget by 2050 (28). This expectation becomes a 
reality given the historically rapid growth of 
aviation emissions. Over the last 40 years, 
emissions have doubled and continue to do so 
(32). 

2.2 Aviation Emissions 

highlights ongoing research dedicated toward 
emissions reduction. Finally, it will roadmap 
potential mitigation efforts to cover two end 
goals: short term and long term, or 2035 and 
2050, respectively. The roadmap is motivated by 
the 2016 Paris Agreement (4) which aims to 
decrease emissions down to approximately 350 
million tons in 2050. This drop in emissions 
would be 38% of aviation emissions in 2019. As a 
result, the use of aircra� modification is deemed 
necessary. Therefore, this work will specifically 
focus on the implementation of new aircra� 
design and alternative jet fuels for conventional 
aircra� efficiency improvements.
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FIGURE 2: Transportation Emissions and Aviation Emissions.
Figures based off data from (10) and (7, 32) respectively. 

While this growth is attributed to CO2 emissions, 
the second highest emission from gas turbines 
comes from condensation trails. Condensation 
trails are a result of water vapor exiting the 
airplane engine and freezing at the high altitude at 
which the plane is traveling. This process 
contributes to 28% of aircra� emissions. In general, 
condensation trails have a short life span and a 
minimal contribution to the effect of global 
warming. However, air travel has become so 
convenient and regular that with over 35 million 
flights a year since 2016, (26) the impact of these 
emitted cirrus clouds has a larger effect than the 
initial emissions of when aviation first 
commenced. The remaining aircra� emissions, 
less than 2 percent, result from soot particles, 
Nitrous gases, and Sulfur gases which contribute 
to the remaining 20% of global greenhouse gases. 
Altogether, these emissions display the demand 
for necessary change in modern air travel. Such 
emissions require commitments from airlines and 
airports all the same which require government 
interference as well as corporate support. 

2.3 Government Policies 
and Climate Change  

The 2016 Paris Agreement set up the basis for 
what would be expected for the following 
decades. The act of requiring a carbon budget in 
turn is working to reach toward reaching an end 
goal, that of which various corporations and 
countries have agreed to try to meet. 

The threshold necessary towards preventing 
climate impacts outside of our control has been 
set to be at around 2°C with respect to 
pre-industrial levels. The impact of surpassing the 
threshold provided by the UN is estimated to be 
catastrophic when considering the irreversible 
impacts that follow subsequently. One example 
of this comes from the rise of sea levels because 
of melted ice sheets. This highlights the urgency 
of needing to decrease the number of emissions 
from various sectors. In doing so, approaching a 
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The use of petroleum-based fuels serves as the 
core of aviation emissions. Contemporary jet 
engines heavily rely on gas turbines for 
combustion which require the use of kerosene. 
Jet A and Jet A-1 are the most abundant fuel 
sources in aviation which is what this study will 
be primarily focusing on. In general, for every 1 kg 
of jet fuel burned, there is 3.16 kg of CO2 emitted, 
1.2 kg of water vapor, and 1-2.5 g of soot particles 
(27). However, Jet A/A-1 fuels continue to be 
immensely popular given how well they adapt to 
rigorous flight conditions. For instance, it has a 
low freezing temperature to remain useful during 
high flight conditions where the temperature is 
low, high lubricity to require minimal 
maintenance and longer lifetime, and has a low 
cost in comparison to other fuel sources averaging 
anywhere between $1.50 to $4 a gallon (19). 

The dilemma with decarbonizing air travel then 
resides in finding a fuel replacement that negates 
the negative effects of kerosene fuels. Unlike 
ground transport, it is much more difficult to 
make air travel electric given the high energy 
density of Lithium-ion batteries for example. The 
high energy density fails conventional aircra� as it 
increases the weight of the vehicle subsequently 
increasing the demand for power (23). Many 
alternative sources have been suggested, but 
given the exponential growth of climate change, it 
is necessary to consider an alternative source that 
promptly adapts to current technologies and 
brings an almost immediate reduction in 
emissions. Additionally, it is necessary for these 
alternatives to also be capable of matching the 
characteristics of jet fuel to make the transition 
into another alternative feasible. 

Climate Mitigation
Alternatives  

sustainable future also decreases the probability 
of people affected by water shortages by 50% (29). 

In accordance with the Paris Agreement, the 
aviation industry is expected to reduce their 
emissions by 50% by 2050 with respect to 2005 
emission levels, that is 350 million metric tons. 
Initially, the International Air Transport 
Association (IATA) and International Civil 
Aviation Organization (ICAO) agreed to cap 
emissions at 2020 levels to initiate the decrease 
in emissions. However, 2020 demonstrated 
substantial change in the field of aviation because 
of COVID-19 decreasing the demand for jet fuel 
by over 40% and the passenger air traffic by over 
65% (18). The dramatic decrease in air travel in 
turn dropped emissions to a record low of 700 
million metric tons. Even so, emissions are not 
expected to rise above a quarter below 
pre-pandemic emission levels by the end of 2021. 
This in turn required the ICAO and IATA to 
consider 2019 to be the cap for emissions giving 
the aviation sector a temporary advantage to 
implement useful policies. Much more 
modification is necessary to accomplish goals 
expected by the ICAO and IATA. The Carbon 
Offsetting Reduction Scheme for International 
Aviation (CORSIA) protocol was created in effort 
to structure a plan to achieve the Paris 
Agreement goal but fails in terms of 
commitment. Countries and companies were 
able to participate in it without any necessary 
accountability. However, it is projected that this 
agreement would only cover a 6% decrease in 
emissions by 2035 and considers fuels with a 10% 
shorter lifespan than kerosene to be a “clean fuel” 
(11) hence making it exceedingly difficult in terms 
of timing. With the urgency of meeting goals 
established by the UN and IATA, CORSIA is not 
sufficient towards reducing emissions with 
respect to the 2050 deadline. 

When considering aviation emissions globally, 
pinpointing emitters becomes more difficult due 
to international emissions. These international 
emissions are referred to as bunker fuels and are 
difficult to decrease because countries do not 
account for them in their yearly emissions. As a 
result, these countries have less incentive to act, 
hence making it much more difficult to reduce 
emissions (32). Nevertheless, companies 

Alternative jet fuels (AJFs) have shown promising 
results when it comes to the replacement of jet 
fuels. The production of biofuels, for example, 

3.1 Alternative Jet Fuels:   

worldwide are currently striving to achieve 
sustainability through various aspects including 
aircra� modification, new forms of combustion, 
and fuel replacements. 
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FIGURE 3: 
Comparison between Biofuels and 
Fossil Fuels interpreted from (3). 

Electrofuels are also another form of renewable 
energy that have demonstrated carbon neutral 
success. Such fuel replacement thrives on using 
other renewable sources to store electrical 
energy into the chemical bonds of gaseous or 
liquid fuels otherwise known as powerto-gas or 
power-to-liquid (12). When implemented into 
combustion engines, several modifications are 
necessary for electrofuels. However, a “drop-in” 
practice poses a solution demonstrating 
efficiencies for combustion and emissions when 
using n-Octane. Most notably, the largest 
disadvantage of considering an electrofuel 
approach is the cost; in 2018, Goldmann et. al. 
concluded that the price of electrofuels was 

3.2 Electrofuels & Fuel Cells 

five-fold that of kerosene. Most of the cost 
applies to the production and maintenance of 
the synthesis in power plants for the various 
methods put into place (20).  

While Power-to-X fuels demonstrate potential to 
decrease the effects of climate change from 
combustion, much more research and funding is 
required in the consideration of engine 
modifications (12). Fuel cells similarly promote 
climate-friendly aviation through its silent form 
of combustion through its reliance on electricity 
as a source. Not to be mistaken with a battery, a 
fuel cell uses a fuel source to produce electricity 
and does not need to be charged. Through the 
use of natural gas or diesel and the outside air 
entering the cathode and anode, heat and 
electricity are generated. 

Much less space is required as well to power an 
aircra�, making the fuel cell an incredibly 
attractive replacement. Baroutaji et. al. (1) 
analyzes the auxiliary power unit (which 
accounts for 20% of aircra� emissions) with solid 
oxide fuel cell implementation finding a 40% 
reduction in fuel consumption during cruise and 
75% reduction stationary/during taxi. Similarly, 
Seyam et. al. (32) used a solid oxide fuel cell with 
a 75/25 natural gas and hydrogen mixture, 
respectively, which. was 87% as efficient in 

follows a similar route to that of kerosene except 
for when it comes to emissions. Following 
emissions, biofuels follow a cycle in which they 
can be reused into feedstock growth (See Figure 
3). Formally, biofuels are defined to be a liquid 
fuel produced from renewable biological sources 
ranging from plants to animal fats. Carbon 
intensity is not entirely eliminated with the use 
of biofuels, Kharina and Plavenko (22) consider 
LAX’s contract with AltAir, a biofuel company, 
and describe a carbon intensity 65-85% lower 
than standard kerosene when using animal fats 
(tallow). As a result, it follows that a decrease in 
emissions comes from the use of these fuels. 

Moreover, the production of biofuels can be 
initiated from a large variety of crops, both edible 
and non-edible (16). Some of the benefits of 
utilizing non-edible crops (I.e., Jatropha, algae, 
camelina) is that there is minimal maintenance 
required during farming and they are not 
perishable due to pests or other environmental 
factors. Nonetheless, along with a diverse set of 
choices for fuels comes a change in energy 
density for the fuel options reducing the 
efficiency of biofuels to be used independently 
(16). Despite potential decreases in emissions, 
proper funding is necessary for biofuels to reach 
commercial production. At the moment, the 
price gap between biofuels/biodiesel and 
kerosene is too large to implement into 
commercial production which is a major 
drawback in terms of competitiveness (3). 

11



Aircra� efficiency does not solely rely on the fuel 
sources used to produce combustion. In fact, the 
design of the aircra� has the potential to 
decrease fuel consumption by up to 25% 
depending on the modifications (9). Current 
aircra� designs are flawed in many respects 
which contribute to the shortfall of aerodynamic 
properties such as maximizing li� and laminar 
flow. Over the past several years, there have 
been various contributions that have considered 
even challenging traditional aircra� design. 
Design modifications for the body of the aircra� 
create a linear relationship between drag and 
fuel efficiency where for every 1% of 
aerodynamic drag reduction, there is around 
.75% reduction in fuel consumption (30). 

The conventional aircra� design heavily relies on 
its wings to generate li� throughout its flight. 
One of the most rigorous barriers to overcome 
during flight is drag, more specifically, li� 
induced drag. This is reliant on design 
optimization and accounts for around 40% of 
drag experienced during flight (9, 30). The use of 
a wingtip/winglet (see Figure 4) during flight 
contributes to a reduction of fuel consumption 
by manipulating the strength of wind vortices 
during take-off and cruise flight away from the 
wingtip in turn reducing drag. The camber 
morphing winglet (CMW) has been proposed by 
Eguea et. al. (9) to optimize fuel efficiency during 
flight on a business jet. Through this 
modification, a 6% decrease in overall fuel 
consumption was achieved by having the 
winglet adapt to changes in environment so as to 
optimize drag reduction as opposed to a fixed 
winglet that achieves minimal drag reduction 
during flight. 

4.1 Winglet Modifications 

As previously mentioned, the design for 
conventional large-scale aircra� generates li� 
primarily on its wings with little to no li� being 
generated on the fuselage. However, most of the 
load for a cantilever designed aircra� is carried 
within the fuselage making it aerodynamically 

4.2 Overall Body Optimization  

Hydrogen is an adaptable fuel source that can be 
used in its gaseous, solid, and liquid states which 
are also expected to reduce emissions. 
Numerous studies have been conducted which 
have found a multitude of ways to implement 
hydrogen into combustion or through fuel cells 
(1, 2, 13). Seyam (33) et. al. considered 5 different 
fuel combinations all having 25% or more 
Hydrogen concentration all of which decreased 
CO2 emissions anywhere between 50% to 74%. 
Additionally, the thrust produced by the fuel 
combinations also proved to perform 
competitively when compared to kerosene 
demonstrating thrust levels between 37.8 to 39.8 
kN, +/-1% above kerosene levels (38.4 kN). 
Hydrogen blending is not uncommon, in fact, 
Grewe et. al. (13) simulated a 30/70 blend of LH2 
and biokerosene on the AHEAD aircra� finding a 
50% increase in water vapor emissions, but a 75% 
decrease in CO2 emissions when compared to a 
2014 Boeing 787. This tradeoff between 
emissions is attractive given the significantly 
lower lifetime of water vapor condensation trails 
compared to CO2 emissions. 

Similar to other fuel replacements, hydrogen jet 
fuels present very optimistic results in reducing 
aviation emissions. Nevertheless, hydrogen 
becomes difficult to work with when it comes to 
its storage. The energy density is larger when 
compared to regular jet fuel increasing the 
weight as much as 4 times (1). Proper insulation is 
also a crucial factor when using hydrogen in its 
liquid form given that the need for low 
temperatures may cause embrittlement on the 
metals hence the need for steel and potential 
overall design change. Finally, like the 
aforementioned alternatives, hydrogen requires 
a lot of funding as well which makes it more 
difficult to get ahold of on a commercial scale (2). 

3.3 Hydrogen 

Aircraft Design comparison to a standard engine. While 
efficiency has proven to be beneficial, fuel cells 
are still in the preliminary stages of production 
when it comes to conventional aircra� use. 
Further research is necessary to determine how 
fuel cells perform under colder temperatures and 
lower pressures to match the atmosphere of 
higher altitudes. 
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FIGURE 4: 
Glenn Research Center (15). 

inefficient with a relatively low li�-to-drag ratio 
(L/D) of 19 (21, 25). The higher L/D ratio that is 
achieved, the less work is required during a flight. 
Consequently, the design for conventional aircra� 
has since been experimentally modified in order 
to increase aerodynamic efficiency overall. 

The Truss-Braced Wing (TBW) and Strut-Braced 
Wing (STW), for example, follow a very similar 
design to that of the conventional aircra� design 
with the exception of a truss component added to 
support the wing. Gur et. al. (14), for instance, 
considered three cases in which their designs 
achieved a minimum takeoff gross weight 
(TOGW), minimum emissions, and maximum L/D 
using a Multidisciplinary Optimization framework 
(MDO) subsequently finding that the truss 
members allowed a larger aspect ratio and in turn 
a higher L/D anywhere between 22-30. 
Additionally, when placing emphasis on fuel 
reduction/emissions reduction, Gur et. al. (14) 
were able to simulate a fuel weight reduction of 
up to 45% using the longer wings with minimal 
flutter on the TBW. 

One of the design descendants of the Flying Wing 
Aircra� is the Blended Wing Body (BWB) which 
introduces a concept much different from that of 
the cantilever wing. The BWB fuses together the 
wings and the fuselage into one shape hence 
giving it its unique shape which has received great 
attention from Boeing, Airbus, and NASA over the 
last several years (see Figure 5). Unlike the CLW, 

FIGURE 5: 
NASA Blended Wing Body – 
Langley Research Center (8)  

the BWB generates li� below the “fuselage” as well 
while also maintaining a larger aspect ratio 
resulting in a higher L/D (21). As pointed out by 
Liebeck (25), when compared to the Airbus 
A380-700 and Boeing 737, using an MDO 
framework demonstrated a L/D ratio of 23, 
decreased fuel burn per seat by 27%, and 15% 
reduction in TOGW. Given its design, there is less 
wetted area on the aircra� which reduced the 
drag during flight. Humphreys-Jennings et. al. (17) 
found that when utilizing a flight simulator, the 
BWB was significantly more efficient in a similar 
manner to previous studies. 
 
Initially, the use of the BWB seemed to 
conceptually threaten flight safety given the lack 
of vertical stabilizers. More specifically, during roll 
maneuvers, yaw becomes somewhat difficult to 
manage (17). However, this was a design 
implementation heavily flawed until the 
optimization of algorithms was enabled to 
manage them. Another solution is also seen in 
Karpuk et. al. (21) and Humphreys-Jennings et. al. 
(17) with the implementation of winglet rudders. In 
general, rudders are implemented on the tail of an 
aircra�, but this implementation on wingtips 
provided yaw and pitch control during roll. This 
has since been a major contributor making the use 
of a BWB more likely. In fact, Airbus announced 
that it intends to implement the use of a BWB by 
2035 for commercial use. 
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FIGURE 6: 
Projected Emissions Globally using 
Altair AJF contract with LAX as a 
Case Study (22) 

DISCUSSION AND
CONCLUSIONS 

With the intention of reaching goals set up by the 
UN and ICAO, it is instrumental to have stricter 
policies in place to deal with funding for AJFs as 
well as significant investments from larger 
corporations (11). There are currently programs in 
place to incentivize companies like Low-Carbon 
Fuel Sources (LCFS Certification) which award 
points to companies for their renewability 
qualifying them to more government support 
and funds in their state. More importantly, it is 
worth recognizing the feasibility of implementing 
such fuel replacements and sustainable 
technologies. 

Currently, there are only 5 airports globally which 
regularly implement the use of biofuels 
throughout their whole airport (24). One of the 
benefits of biofuels comes down to being able to 
implement a mixture of biofuels into current 
aircra� requiring no change to the conventional 
gas turbine. While there have been some 
drawbacks in terms of efficiency with biofuel 
energy density being relatively lower and higher 
freezing temperatures, some of these issues can 
be remedied with preheating prior to flight (3).  

Furthermore, it is of interest to consider LAX (one 
of the five airports) as a case study when looking 
at their 30/70 fuel blend using AJF based on 
animal fats and kerosene, respectively (22). Figure 
6 demonstrates a projection of aviation emissions 
solely based off using the Altair fuel mixture on a 
hypothetically global scale with a best case (85% 
lower carbon intensity) and worst case (65% 
lower carbon intensity) scenario. Considering a 
Business-As-Usual (BAU) protocol from now until 
2050, the ICAO expects aviation’s growth rate to 
be at 3.5% with 3% being considered optimistic 
(11). As seen on the figure, with the LAX blend 
being the minimum, the necessity for new 
technology is still crucial to meet the UN’s goal of 
a 50% reduction (4) but decreases projected 
emission growth by 6-12% in 2035. This is in 
consideration of only the fuel blends being 
modified on the aircra�. However, emissions can 
substantially decrease over the years as other 

modifications are combined. 

As the analysis year continues progressing, it 
becomes clearer that the effectiveness of AJFs 
contributes to a slower growth rate in CO2 
emissions. However, 2035 is highlighted in this 
report given that in that year, it is projected that 
Airbus (35) will deliver the first zero-emission 
aircra� reliant on Hydrogen. Currently, the 
implementation of hydrogen discussed earlier is 
not necessarily feasible given the lack of economic 
competitiveness and necessity to adjust engines 
assuming a non-fuel cell replacement to be fully 
carbon neutral. Hence, further research is needed 
to understand its implementation on a commercial 
level. Nevertheless, with the proper funding, it is 
possible to expect biofuels to become more 
common in the aviation industry. 

In addition to aircra� dependent on hydrogen, one 
of the three models being considered by Airbus is 
the BWB which when compared to the TBW, the 
BWB potentially achieves potentially higher fuel 
reduction benefits of 10-25% whereas the TBW 
ranges from 10-15% (9). Additionally, it is more 
reasonable to expect a BWB to hit the air before a 

TBW considering the proper funding that has been 
ongoing for the BWB design. While the BWB does 
challenge conventional aircra� design, it ultimately 
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does provide significant benefits for the future of 
aviation. 

As a result, for the upcoming deadlines and 
aspirations set up globally, it is reasonable to 
suggest that by 2035, the proper funding and 
policies set up to support AJFs can potentially 
reduce emissions by over 10% with biofuels and 
over 25% with different implementations of 
alternatives (11). This combats the slower 
reduction of 6% initially mentioned by the 
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CORSIA Agreement. Furthermore, once this 
analysis year is reached, the potential release of 
the BWB will be pivotal in demonstrating drag 
reduction and in turn much larger emissions 
reductions. The use of cost-effectiveness of 
hydrogen will need to be further evaluated in 
upcoming years so as to better understand what 
kind of funding it may receive on a commercial 
level. Lastly, drastic measures will be necessary 
in the upcoming future regardless of what 
methods are adopted. 
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Anthropogenic climate change is dramatically 
altering ecosystems. The marine environment’s 
dynamic and highly interconnected food webs 
are especially vulnerable to these impacts, as the 
global average sea surface temperature (SST) 
warmed at an average of 0.13° C per decade over 
the last century (NOAA 2021). These warming 
waters have been documented to disrupt ocean 
systems and subsequently the distribution and 
availability of prey for upper trophic level 
predators (Hyrenbach and Veit 2003; Piatt et al. 
2020; Velarde et al. 2015). Along with regional 
ocean warming, climate change may also induce 
more frequent and severe global El Niño events, 
which decrease the amount of nutrients brought 
to surface waters, resulting in lower productivity 
in upwelling ecosystems (Gremillet and Boulinier 
2009; Hyrenbach and Veit 2003). The changing 
physical dynamics are likely to impact marine 
predators, such as seabirds, by decreasing the 
availability of pelagic fishes and zooplankton 

STUDENT PAPER 2
Investigation into potential range shifts of
murrelet species in the Southern California

 Current Ecosystem
Karina Halliman

Anthropogenic climate change is warming our 
oceans and thus has the potential to dramatically 
alter marine ecosystems. Recent ocean 
temperatures have been shown to impact the 
distribution and availability of prey species, 
which may lead to periodic or permanent range 
shi�s of the predators relying on them. Since 
seabirds are solely dependent on marine prey, 
changes in seabirds’ distribution may be valuable 
alerts for ecosystem health. We expand upon 
previous investigations of range and seabird 
community composition within the California 
Current Ecosystem (CCE) form 1980-2017 by 
selecting a “warm water” and “cool water” 
seabird species. We investigated these potential 
trends in Craveri’s murrelets (CRMU), the “warm 
water” species, and ancient murrelets (ANMU), 
the “cool water” species, as their northern and 
southern range, respectively, overlap in the 
southern CCE region. They are comparable in 
size, natural history, and prey type. We 
hypothesized that the trends in their distribution 
would reflect the northward expansion of warm 
water over time and periods of warm water 
associated with El Niño Southern Oscillation 
(ENSO). We expected CRMUs to increase in 
frequency and northward distribution over time 
and during El Niño events. For ANMUs, we 
expected to see a decrease in their frequency 
and a shi� northward over time and with El Niño 
events. We calculated multiple linear regression 

ABSTRACT models to analyze the relationships between 
species density (frequency of sightings/km2)  
with latitude, upwelling, and year. We found a 
decrease in density of both species and that 
latitude was the only significant predictor for 
both species’ density. This research will provide 
a foundation for future investigations of seabird 
range shi�s in the CCE and assist in further 
understanding changes in upwelling ecosystems.  

INTRODUCTION
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resulting in populations dying off (Gremillet and 
Boulinier 2009). Seabirds are one of the most 
threatened birds in the world, with 69.7% of 
monitored seabird populations worldwide 
having decreased between 1950 and 2010. 
Seabirds are especially vulnerable to warm water 
impacts (Paleczny et al. 2015). For example, an 
extreme warm water event occurred off the west 
coast of the U.S. between 2014- 2016, (The Blob) 
which impacted water temperatures from Alaska 
to California (Piatt et al. 2020). One study found 
that the impacts from this event on ocean life 
were complex and included a decrease in 
phytoplankton biomass and an increase in 
metabolic rate of ectotherm fish (Piatt et al. 
2020). The shi�s impacted higher trophic level 
species through decreased prey availability, 
increased competition with fish predators, and 
less nutritious prey. The impacts led to starvation 
in common murres, an important marine 
predator, and resulted in a significant die-off 
event (Piatt et al. 2020).   

The California Current is a highly productive 
system that contains vital foraging habitats for 
many resident and migratory seabird species. 
Between 1987 and 1998, a documented shi� from 
a ‘high-productivity' to a 'low-productivity' 
ecosystem was characterized by an increase in 
thermocline depth (Hyrenbach and Veit 2003). 
The thermocline is the point at which there is a 
steep temperature gradient, from warm to cold 
water. (Hyrenbach and Veit 2003). When the 
thermocline depth increases, there is higher 
stratification which inhibits the strength of the 
upwelling. The decreased upwelling results in 
reduction of nutrients, leading to smaller 
phytoplankton outcompeting larger 
phytoplankton. The shi� to smaller 
phytoplankton can have significant impacts on 
the ecosystem by extending the length of the 
food chain, decreasing trophic transfer efficiency, 
and results in less nutritious prey (Hyrenbach 
and Veit 2003). Impacts of overall increased SST 
and increased El Niño events are likely to alter 
the distribution of forage fishes and other crucial 
marine prey for seabirds (Wingfield et al. 2015). 
These shi�s in prey distribution may lead to 
periodic or permanent range shi�s of species 
reliant on them. Range shi�s are changes in a 
species’ distribution which can be directional 

shi�s, expansions, or compressions (Wingfield et 
al. 2015). For example, elegant terns have been 
found to shi� northward to cooler , more 
productive waters during warm water years, 
likely due to rising SSTs and a reduction of 
sardines in their previous range (Velarde et al. 
2015).     

Current research on global range shi�s varies in 
explanation and further investigation is needed 
to explore the multivariable issue of how climate 
change is impacting ocean ecosystems. Pinsky et 
al. 2013 shows that climate velocities, the change 
in rate and direction that similar temperature 
isotherms make, influence the rate and direction 
of marine species range shi�s. However, some 
researchers believe that seabirds shi�ing their 
range solely because of physical variability is too 
simplistic. Instead, shi�s may be due to changes 
in prey distribution and overall ocean 
productivity (Hyrenbach and Veit 2003). To 
investigate potential range shi�s occurring in the 
California Current ecosystem (CCE), we selected 
two Synthliboramphus murrelet species, 
Craveri’s murrelets (CRMU, S. craveri) and 
ancient murrelets (ANMU, S. antiquus). The 
northern and southern extent of their ranges 
overlap in the southern CCE region. We chose the 
region from the U.S. Mexico border to central 
California because it is where CRMU northern 
range and ANMU southern range converge 
(figure 1). These two species are also comparable 
in their size, natural history, and prey type; 
therefore, the two species present an 
opportunity to compare how climate change and 
warm water events affect the distribution of a 
“cool water” and “warm water” species.    

CRMUs are classified as vulnerable and their 
population is decreasing (BirdLife International 
2020). They primarily feed on larval fish, small 
squid, and crustaceans at the edge of the 
continental shelf (DeWeese and Anderson 1976; 
Vermeer et al. 1985). This species is endemic to 
Mexico and breeds on islands along the Baja 
California Peninsula and in the Gulf of California  
(Everett and Anderson 1991). (figure 2) This 
species nest in rocks or burrows from early 
February to March, and then chicks hatch in 
March to April and are semi-precocial, meaning 
they hatch at an advanced stage and leave the 
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ANMUs are classified as least concern, yet their 
population is decreasing (BirdLife International 
2018). Their main prey are planktonic crustaceans 
and small larval fishes, which they forage for 
along the continental shelf (Vermeer et al. 1985). 
ANMUs breeds on islands, with half of its 
population breeding in the archipelago of British 
Columbia. They are found across the  Northern 
Pacific Ocean, including the Russian Pacific coast, 
islands off China and Korea, the  Aleutian Islands, 
and far south as Southern California coast 
(Springer et al. 1993). (figure 3)  ANMU chicks are 
also semi-precocial (del Hoyo et al. 1996; Vermeer 
et al. 1985). Similar to   CRMUs, ANMUs face the 
threat of invasive mammal species on breeding 
islands. (Audubon  2020). In addition, records 
show that climate change and severe weather 
have impacted this species in the past. 
Specifically, during the 1997- 98 El Niño event, 
nest abandonment negatively impacted breeding 
success (Gaston and Smith 2001). Researchers 
saw a positive correlation between SST in May 

nest within a few days of hatching (Breese et al. 
1993). A significant threat to this species includes 
invasive species on nesting islands such as cats, 
rats, and mice. Conservation efforts to support 
CRMUs have effectively eradicated introduced 
mammals from islands in the Gulf of California 
(Aguirre-Muñoz et al. 2018).   

FIGURE 1: 
Northern extent  of  CRMU  range  and 
Southern extent of ANMU  range which 
overlap in the  area of interest

and chick mass, meaning in years with higher 
SST, they measured low reproductive success. El 
Niño influenced breeding failure for this ANMU 
population, possibly because it caused desertion 
of nests (Gaston and Smith 2001). Both CRMU and 
ANMU have many ecological  similarities, 
including the diets of larval fish and crustaceans. 
In addition, they both nest in burrows on islands 
and have semi-precocial chicks. Like many other 
species of seabirds, they face the threats of 
introduced mammal species at nesting sites and 
impacts on their prey due to climate change. But 
these species differ significantly in their 
distribution, with CRMU in warmer waters and 
ANMU in cooler regions. Yet, the northern and 
southern extent of their respective ranges 
overlaps in the southern CCE region, making 
them ideal subjects for this exploratory research.   

To address the impacts of climate change on 
seabird distribution, we conducted an 
exploratory analysis investigating how the 
density and distribution of CRMU and ANMU 
have changed over time (1980-2017). We 
hypothesized that the trends in these species’ 
distribution and frequency would match the 
northward expansion of warm water and periods 
of warm water associated with El Niño. We 
expected the CRMUs to increase in the frequency 
of sightings and see a change in the northward 
direction over time and during El Niño events 
because as waters are warming the seabirds will 
need to travel further north to colder waters to 
find prey. For ANMUs, we expected to see a 
decrease in the frequency of sightings and a shi� 
northward over time and with El Niño events, to 
remain in cooler waters as SSTs increase. 
Understanding how environmental changes may 
impact seabird distributions will contribute to 
ecosystem monitoring and future seabird 
conservation. nts because as waters are warming 
the seabirds will need to travel further north to 
colder waters to find prey. For ANMUs, we 
expected to see a decrease in the frequency of 
sightings and a shi� northward over time and 
with El Niño events, to remain in cooler waters as 
SSTs increase. Understanding howenvironmental 
changes may impact seabird distributions will 
contribute to ecosystem monitoring and future 
seabird conservation. 
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The data consists of at-sea density of seabirds in 
the California Current Ecosystem collected 
between 1980 and 2017 using ship-based 
transect survey methods. See Leirness et al. (in 
press) for detailed survey and data processing 
procedures (table 1). Analysis relied upon four 
atsea surveys. Bird sighting provided by the 
National Oceanic and Atmospheric 

METHODS 

FIGURE 2: 
Craveri’s  murrelet (Synthliboramphus  
craveri)  distribution. CRMU  reside  along  
the  Southern Californian coast (light 
brown) and into the gulf of Mexico where 
they migrate to breed (dark brown) 
(BirdLife International 2020). 

FIGURE 3: 
Distribution of ancient murrelets 
(Synthliboramphus antiquus). ANMU 
distribution consists of Northern 
Californian coast, into Canada, Alaska, and 
parts of Asia shown in shades of brown 
(BirdLife International 2020).  

Administration’s  (NOAA) Southwest Fisheries 
Science Center and surveys conducted by the 
California Cooperative Oceanic Fisheries 
Investigations (CalCOFI). These data are a subset 
of surveys that were combined into a common 
format for analyses for a previous project 
(Leirness et al. in press).  The area of interest for 
this study is the area within the Central California 
to the U.S. Mexico border, which includes the 
Channel Islands (From 30° N to 40° N, and -126° 
W to -116° W). We selected this region because it 
includes the northernmost range for CRMUs and 
the southernmost range for ANMUs. An analysis 
was conducted by extracting and statisticaly 
summarizing the survey data. All data 
manipulation and statistical analysis were done 
in R (Version 4.0.2). We used R to create maps for 

TABLE 1:  At-sea survey data used for analyses. 

Start Year

California Current Cetacean and Ecosystem Assessment Survey  

Collaborative Survey of Cetacean Abundance and the Pelagic Ecosystem  

Oregon, California, and Washington Line-transect Expedition  

California Cooperative Oceanic Fisheries Investigations (CalCOFI)  

End Year

2014

2005

1996

1987

2014

2005

2008

2015
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TABLE 1:  
El Niño Southern Oscillation
(1984- 2014) (NOAA) 

El Niño

1987 

1988 

1992 

1995 

1998 

2003 

2007 

2010 

La Niña

1989 

1999 

2000 

2008 

2011 

2012 

Neutral

1984- 1986 

1990- 1991 

1993- 1994 

1996- 1997 

2001- 2002 

2004- 2006 

2009 

2013- 2014 

To further consider the hypothesis we 
hypothesized that the trends in these species’ 
distribution and frequency would match the 
northward expansion of warm water and 
periods of warm water associated with El Niño. 
We expected the CRMUs to increase in their 
frequency of sightings and see a shi� in the 
northward direction over time and during El 
Niño events. For ANMU, we expected to see a 
decrease in the frequency of sightings and a shi� 
northward over time and with El Niño events, to 
remain in cooler waters as SSTs increase.  There 
were 75 total sightings for CRMU and 21 for 
ANMU throughout 1980–2017. (figure 4). The full 
dataset consists of the years 1980-2017, but there 
were no sightings of CRMU and ANMU in 2017, so 
this year is excluded from the statistical analysis 
and figures. The average sightings per year since 
the first sighting in 1987 is 2.6 and 58.2 birds per 
year for CRMU and ANMU, respectively. In 
addition, there were 20 years where no sightings 
occurred for CRMU and 15 years for ANMU 

RESULTS 

In this analysis, we investigated whether the 
density and distribution of two species of 
murrelets, whose ranges converge in the 
southern CCE, have changed over time (1987- 
2016) or with ENSO (table 2). We found, contrary 
to our hypothesis, that both CRMU and ANMU 
densities have decreased since the mid-1990’s. 
Although we had expected to find a decrease in 
sightings for ANMU, the decrease of CRMU 
overtime was unexpected, but is in line with 
overall seabird trends in the region. Between 
1987 to 1994 in the CCE, seabird populations have 
been shown to have decreased by 40%, which is 
hypothesized to be driven by the increase in SST 
in the region (Viet et al. 1996). Because of our 
data limitations, we could not detect robust 
trends, but we did find that both species had 
declined. A�er 2003 we no longer see ANMU 
sightings, which is in line with the overall 
decrease of seabirds’ hypothesis (Paleczny et al. 
2015). From previous seabird studies, the 
continued decline in seabird density in this 

DISCUSSION  

the sightings per year per species and ArcMap 
(Version 10.7.1) for 1° x 1° grids to display the 
density of sightings (figure 7). We extracted CRMU 
and ANMU counts that were within the area of 
interest (figure 4). We tested for normal 
distribution of the data and violated the 
assumption of normality. To overcome the 
limitations of the high number of zeros in our 
data, we grouped the data into 4-year bins for the 
analyses (figure 5). We used a multiple linear 
regression model to analyze the relationship 
between the density of both CRMU and ANMU 
with latitude and year.    

We additionally used multiple linear regression 
models to test for relationships between species 
density with year and ENSO using the Multivariate 
ENSO Index (MEI), averaged by year (Wolter 
n.d.).We used the MEI as it uses five 
environmental variables: sea level pressure, SST, 
directional surface winds, and reflected solar 
radiation in the tropical Pacific (Wolter n.d.). We 
also compared years of high density with ENSO 
period (table 2).   

within the full dataset (1980-2017). A�er 2003, 
we see a gap in sighting for CRMU between 2009 
and 2013   ANMU was no longer observed.   

21



FIGURE 4: 

Number of sightings in northernmost range of Craveri’s murrelets and southernmost range for ancient murrelets between 1987 and 2016. Maps of 
sightings show the California coastline with the U.S. exclusive economic zone (EEZ) as the purple line and overall species sightings within 1° x 1° 
grids. Dark blue grids are 4-5 sightings, teal grids are 3 sightings, green grids are 2 sightings, and yellow grids is 1 sighting (ArcMap Version 10.7.1).  
  
 The multiple linear regression for CRMU indicated that the model explained 2.9% of the variance. Latitude contributed significantly to the model 
(β= 2.0 x10-5, p=0.022), but year did not (β= -2.4 x10-6, p=0.14) (figure 6). The multiple regression for ANMU offered similar results as the model 
explaining 3.3% of the variance. Latitude contributed significantly to the model (β= 2.3 x10-6, p=0.03), but year did not (β= -3.8 x10-7, p=0.062) 
(figure 5). The multiple linear regression model on the relationship between CRMU density with MEI and year revealed no significance (Adjusted 
R2 = -0.00232, F1, 358 = 0.167, p = 0.682). ANMU density with MEI and year also showed no significance (adjusted R2 = -0.00239, F1, 358 = 0.141, p 
= 0.706). All the models had low adjusted R2 values but low (significant) p values, suggesting a relationship between latitude and species density. 
Still, there is a high amount of variation in the data that cannot be explained by latitude.  

FIGURE 5: 

Density (number of birds/km2) of Craveri’s (CRMU, top) and ancient murrelets  (ANMU, bottom) grouped into 4-year bins (1980 to 2017). Although 
not significant (p=0.14,  Adjusted R2=0.029), there are slightly higher densities seen in earlier years. In later years we see a decrease and no 
sightings from 2009-2013, but then an occurrence of CRMU again in 2014- 2017. For ANMU, there is no significant trend over time (p=0.062, 
Adjusted R2=0.033), there are slightly higher densities seen in earlier years, with 1989- 1993 being the highest density and after 2003 there are no 
sightings recorded (R Version 4.0.2).  
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region that we detected is likely due to the 
continued warming of the waters of the CCE 
(Hyrenbach and Veit 2003; Velarde et al. 2015).  
Human influence on marine systems and 
increased warming have caused alterations to 
seabirds’ habitats. The waters of the California 
coastal ecosystem are rapidly warming and has 
increased by 1.24 °C over the past century 
(Rasmussen et al. 2020). Our observations that 
both selected species have decreased supports 
the hypothesis that seabird declines have 
continued over time and warrants further 
investigation into overall seabird density trends 
in the region.  

We also investigated if these murrelet species are 
experiencing range shi�s, as periodic range shi�s 
in elegant terns in this region have previously 
been detected (Velarde et al. 2015). We identified 
a nonlinear relationship between latitude and 
species density, and latitude may be an 
important predictor for species density. The 
latitudes with the highest densities were 
between 33 °N to 35 °N and around 37 °N for both 
species, which coincides with the region around 
and north of Point Conception and Monterey Bay 
area. Both regions are areas with more intense 
upwelling and higher productivity, which may be 
driving the higher density of seabird sightings 
from our study (SIMoN 2004; Brzezinski and 
Washburn 2011). We also tested whether 

FIGURE 6: 

The number of Craveri’s (CRMU, left) and ancient murrelet (ANMU, right) sightings (1980 to 2017) across latitude. There are more CRMU 
sightings at higher latitudes and earlier years. There are more ANMU sightings in the earlier years and at higher latitudes. Although not 
significant, there is a slight negative trend overtime for both species (R Version 4.0.2).  

densities were driven by changes in ENSO during 
our survey period, yet we found no relationship 
with density and the yearly MEI. Yet, the highest 
density for CRMU, and the second-highest 
density for ANMU is seen to be from 1989- 1993. 
This higher density may have been due to 1989 
being a strong La Niña year (NOAA), in which 
stronger upwelling and increased nutrients 
support higher productivity in phytoplankton. 
A�er this time bin we see a decrease of CRMU 
sightings over the subsequent years and then 
none in 2009- 2013. Although in 2014- 2017, we 
see CRMU sightings, which coincides with the 
time California’s coast experienced an El Niño 
warm weather event and blob. (NOAA) These 
observations of CRMU during 2014-17 may be 
due to birds moving northward from increased 
warm waters further south, which supports our 
hypothesis. As more data continues to be 
collected on birds at sea, we may be able to 
disentangle these complex relationships and 
shi�s that may be occurring as our oceans 
continue to change. To further explore the 
relationship between seabird density and 
upwelling, a finer scaled upwelling indices would 
also be beneficial to pick up on smaller spatial 
scale dynamics.   

A potential impact to the results of this study 
includes the difficulty of differentiating 
Synthliboramphus murrelets in the region, 
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Scripps (S. scrippsi) and Guadalupe (S. 
hypoleucus), from CRMU. Like CRMU, these 
Synthliboramphus murrelets cohabitate together 
along Southern California and Mexico 
(Karnovsky et al. 2005; Carter et al. 2005). This 
potential impact should be considered in future 
research as it may result in because of the 
possibility of overcounting or undercounting 
CRMU because of the inclusion of Scripps and 
Guadalupe murrelets. A limitation of this study 
includes the lack of observations of our selected 
species, which made picking up on trends 
difficult. Completing more surveys or selecting 
species that have higher sightings in the region 
can help mitigate this issue in future research on 
potential range shi�s. In addition, research on 
seabird prey would add to our understanding of 

how warm water events and overall increases in 
SST may be driving shi� in seabird distributions. 
Further monitoring of changes in prey can alert 
us to food web alterations, such as transitions to 
smaller, less nutritious prey, or the potential for 
prey-driven range shi�s. In addition, further 
insight into the complex environmental variables 
that could be impacting seabird ranges is needed 
for conservation efforts. This exploratory 
analysis provides insight into the decrease of 
seabird density in Southern California and 
provides direction for future studies exploring 
this topic. Understanding how environmental 
changes impact seabird distribution with warm 
water anomalies and increasing SST will 
contribute to ecosystem monitoring and future 
seabird conservation in this region.  
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STUDENT PAPER 3
The Impact of Climate Shocks and
Women’s Empowerment on Child

Undernutrition in Mozambique
Marinelle Villanueva

Changing environmental conditions constitutes 
one of the greatest threats to human health by 
reducing agricultural yields and exacerbating the 
burden of undernutrition. Mozambique is a 
region characterized by a high dependence on 
agricultural productivity and an increasing 
prevalence of climate shocks in the form of 
droughts and floods. Low food availability as a 
result of changing environmental conditions can 
impair child development and long-term 
agricultural productivity, thus necessitating 
efforts to understand and protect children’s 
health. Women’s empowerment is strongly 
associated with children’s nutritional status, 
such that disparities in maternal autonomy and 
educational attainment may explain variations in 
climate-related vulnerabilities in this regional 
context. The purpose of this research is to 
determine the extent climate shocks are 
associated with child undernutrition among 
different populations in Mozambique by 
focusing on droughts and floods during the main 
crop growing season. In addition, this research 
investigates the potential of women's 
empowerment for mitigating climate-related 
vulnerabilities of children. Demographic health 
data is linked with regional gridded climate data 
using a stratified regression analysis to provide 
information on the impact of climate shocks on 
child undernutrition among livelihood 

Mozambique is one of the poorest countries in 
the world and one of most affected countries by 
climate change in Africa (Global Climate Index, 
2021). Malnutrition, one of the five largest threats 
to adverse health impacts of climate change, is 
prevalent in Mozambique as nearly half (42.3%) 
of children under age 5 are stunted (WFP, 2021). 
This country experiences exceptionally high 
climate variability and extreme climate events 
including droughts, floods, and cyclones due to 
its tropical to subtropical climate. The population 
primarily subsists on agriculture for food and 
income, although productivity is low (USAID, 
2018). These climate trends in combination with 
high food insecurity and low agricultural 
adaptive capacity is of great concern for the 
country’s economic and social stability. 

ABSTRACT subgroups of croppers and fishers. This 
cross-sectional study found that exposure to 
climate shocks during the main rainy season, 
from November to May, increases the risk of 
stunting in children under age five and that 
women’s empowerment may not be a mitigating 
factor in the protection of children’s health from 
climate shocks. Identifying population groups 
most adversely affected by climate change will 
be important for reducing social inequities and 
achieving the Sustainable Development Goals 
within Mozambique. 

INTRODUCTION
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Unlike Mozambique, other regions in 
Sub-Saharan Africa have been extensively 
studied for the health risks of climate change. 
Food insecurity following climate shocks in 
Kenya increase the rates of stunting and 
droughts in Ethiopia increase the risk of stunting 
and wasting in children (Grace et al., 2012; 
Dimitrova, 2021). While studies have evaluated 
the biophysical and economic ramifications of 
climate change and variability in Mozambique 
(Arthur, 2012; Ardnt, 2014; Osbahr, 2008), few 
recent studies have explicitly evaluated the 
implications of climate change on human health 
at the household level (Jorge, 2009). 

Studies of Mozambique regarding the correlation 
of climate variability, crop yields, and 
undernutrition are rather limited. Therefore, this 
study seeks to contribute to the discussion of 
environmental vulnerabilities in this country by 
examining the impact of different climate shocks 
and effect modifiers on health in Mozambique 
specifically. The purpose of this research is to 
investigate if extreme precipitation events and 

Linking climate shocks 
and child undernutrition in 
Mozambique
Nutrition insecurity and undernutrition are major 
consequences of climate change (Tirado, 2013). 
The three fundamental aspects of food security 
include: availability, access, and utilization (FAO, 
2006). The principal mechanisms whereby 
climate shocks affect children’s nutrition is the 
impact on household food security in regards to 
food availability and access (Grace et al., 2012). 
Given that most of the population subsists on 
agriculture for nutrition and employment, the 
health and wellbeing of households is 
climate-dependent. 

Changes in climate variability, weather averages, 
and extreme weather events (droughts and 
floods) negatively impact food productivity as 
these factors hinder the stability, quantity, and 
quality of crop yields (Porter, 2005). Climate 
shocks such as excessive rainfall, extreme 
temperatures, and droughts are among the 
environmental risk factors for malnutrition in the 
form of wasting, stunting, and underweight 
children (Brown, 2020). Since Mozambique is 

FIGURE 2: 
Regional food insecurity phases in 
Mozambique 2021. Source: Famine Early 
Warning Systems Network 

droughts are related to child undernutrition, 
specifically stunting in children under age 5. By 
linking climate data with demographic health 
data, this study analyzes if 1) droughts and 
extreme precipitation events are associated with 
higher risk of undernutrition among children and 
if 2) children of women who are well educated or 
have decision-making autonomy have better 
nutritional status and are less likely to be 
affected by extreme climate events. It is of 
crucial importance to study the relationship of 
climate shocks to child undernutrition rates as 
children’s health and wellbeing directly affects 
national development (UNICEF, 2015). This 
publication contributes to research involved in 
building resilience through an evidence base to 
inform research-based policy and to develop 
targeted adaptation strategies at the regional and 
household level in areas in which climate 
changes are likely to negatively impact 
agricultural productivity.
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Two datasets were linked to investigate the 
impact of climate shocks on children’s 
nutritional status: the 2011 Demographic Health 
Survey (DHS) for Mozambique and the 
Standardized Precipitation Evapotranspiration 
Index (SPEI). Livelihood information was derived 
from the Famine Early Warning Systems 
Network (FEWS NET) to differentiate the climate 
vulnerabilities of subgroups by livelihood 
strategies. 

DHS surveys provide detailed information at the 
individual and household level on a wide range 
of health-related indicators including the 

The nutritional and educational status of parents, 
specifically mothers who are typically the 
primary caregiver, is a key factor in children’s 
nutritional status. Among other complexities, the 
degree to which women and their children are 
susceptible to climate-related undernutrition is 
influenced by the level of maternal education, 
decision-making autonomy of women, and place 
of residence (Dimitrova & Muttarak, 2015). The 
vicious cycle of undernutrition can be 
perpetuated through generations in a cycle 
driven by poverty, natural disasters, and lack of 
resources (Fanzo, 2012). During periods of 
regional conflict and climate impacts, mothers’ 
education and wealth status is considered 
mitigating factors to child malnutrition through 
improved feeding practices, income, and 
healthcare seeking behaviors (Brown 2020). 
Therefore, maternal characteristics such as 
education attainment may have a protective 
effect on child nutrition against climate shocks.

Women’s empowerment indicators are 
associated with child development along three 
domains: control of resources and autonomy, 
workload and time, and social support 
(Cunningham et al., 2015). A study using Ethiopian 
household survey data concluded that women’s 
empowerment indicators are positively 
associated with improved nutrition for both 
children and women (Yimer and Tadesse 2015). 
Women’s empowerment characteristics are 
important to this study to emphasize the 
importance of reducing gender inequities and 
improving educational infrastructure in the effort 
to improve child nutritional outcomes. Centering 
women’s empowerment in Sustainable 
Development policies has the potential to help 
build adaptive capacity and inter-generational 
equity in the face of future climate threats.

DATA & METHODS

Regional differences dependent on household 
place of residence or methods of subsistence 
result in differential vulnerabilities in child 
nutrition. Livelihood strategies are ways in which 
households survive directly off the land or 
through commercial markets, which have 
varying implications on child nutrition. Given the 
socioeconomic variability across different 
livelihood strategies, identifying subgroups 
among these zones can be important factors 
involved in understanding the nutritional status 
of children. Maps of livelihood zones (Figure 2), 
created by the Famine Early Warning Systems 
Network (FEWS NET), display households who 
utilize similar methods of obtaining food, income 
and other essential resources. Distinguishing 
these zones helps to delineate vulnerabilities to 
food insecurity in the event of natural disasters. 
The livelihood zones can be distinguished in 
Mozambique as: Cropping, Fishing, and 
Agro-pastoral, and Tourism. 

The majority of the demographic household 
clusters retrieved from the Demographic Health 
Survey were located within the Cropping (green) 
and Fishing (blue) zones. Because of this, these 
two regions were compared in order to assess 
the differentials among livelihood strategies. 

Livelihood strategies

Linking women’s 
empowerment and education 
to child nutritional status

projected to experience more frequent and 
intense droughts and floods, concern about 
losses in food production is high (Mavume, 2021). 
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FIGURE 1: 
Main livelihood zones in Mozambique 
based on the livelihood data from the 
Famine Early Warning Systems Network. 
Household clusters from the Demographic 
Health Survey are denoted by the crosses.

nutritional status of children, women’s 
empowerment and education, and household 
assets. The global positioning system (GPS) 
coordinates of household clusters are used to 
link the DHS surveys with the climate data. 

Child undernutrition is measured by constructing 
indicators of stunting and wasting as dependent 
variables using anthropometric data of children 
under the age of five, as defined by the WHO 
Multicentre Growth Reference Study (MGRS) 
(WHO, 2004). Children who are more than two 
standard deviations (HAZ <-2) from the 
height-for-age ratio for their age group are 
considered stunted, while children who are 
more than two standard deviations (WHZ <-2) 
from the weight-for-height for their height range 
are considered wasted (WHO, 2004). Stunting is a 
result of chronic undernutrition and is typically 
associated with poverty, poor maternal health 
and nutrition, frequent illness, and/or improper 
feeding practices. Therefore, stunted children are 

less likely to reach their physical and cognitive 
developmental potential. (WHO, 2004). Wasting 
is indicative of recent and acute weight loss that 
may persist for long periods of time, as a result of 
poor food quality and quantity and/or prolonged 
illnesses (WHO, 2004). Children who are 
underweight can be stunted, wasted, or both.
External climate data is used to construct 
measures of climate anomalies and is linked with 
the DHS data using information about the 
geographical location of household clusters. A 
Standardized Precipitation Evapotranspiration 
Index (SPEI) is constructed, which can be used to 
measure both droughts and extreme 
precipitation events. SPEI is considered superior 
to other drought indices since it captures the 
effects of evaporation and transpiration due to 
temperature, in addition to precipitation. This 
data is o�en used to understand the intensity 
and distribution of droughts in a region. In this 
study, an incidence of drought was defined as 
SPEI ≤ -1 standard deviation from the average set 
at 0.

Information about livelihood strategies was 
derived from the FEWS NET for Mozambique. 
Founded by the United States Agency for 
International Development, The FEWS NET is a 
leading provider of early warning and analysis of 
acute food security around the world. The DHS 
household clusters are concentrated primarily 
within the Cropper and Fisher livelihood zones; 
therefore, these two subgroups were compared 
for the purposes of this analysis. The full sample 
size totalled 6,450 children under the age of five, 
with 3,384 children in the Cropping region and 
2,375 children in the Fishing region. 

To understand the interaction of the climate 
data, these data sets were cross-examined on R 
programming so�ware using information about 
the geographical coordinates of household 
clusters in DHS. The DHS household clusters 
were linked with the FEWS NET livelihood 
information to characterize the demographic 
information with the livelihood zones. The 
demographic statistics of the main livelihood 
groups, Croppers and Fishers, were compared to 
summarize the primary dependent and control 
variables to be used in the regression model.   
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The analysis uses a regression model based on 
stratified subgroups by livelihood strategies 
along individual, maternal, and household 
characteristics. The regression model will 
investigate the impact of climate shocks (SPEI) 
on child nutritional outcomes by differentiating 
between livelihood strategies and controlling for 
individual and household characteristics. By 

REGRESSION ANALYSIS

TABLE 1: 
Survey questions from the DHS Survey are categorized into dummy variables for the 
Principal Component Analysis to create a Women’s Empowerment Variable for analysis. 

Variable Categorization

1.   Who usually decides on respondent’s health care
2.  Who usually decides on large household purchases
3.  Who usually decides on visits to family or relatives

1.   Getting permission to go to healthcare
2.  Not wanting to go alone

Woman education - level of schooling

Beating is justified if:
1.   She goes out
2.  She neglects the children
3.  She argues with partner
4.  She refuses to have sex with partner

1 = No problem/Not a big problem
0 = Big problem

1 = No
0= Yes/Don’t know

1 = Primary, Secondary, Higher
0 = No education

1 = Respondent alone
0 = Joint decision
0 = Husband/other alone

isolating individual and household 
characteristics, the impact of climate conditions 
on child nutrition can be assessed.

The two livelihood groups have significantly 
different individual, household, and occupational 
differences. Within these zones, a larger 
proportion of the population of Croppers reside 
in rural areas while a larger proportion of Fishers 
reside in urban residences. Approximately half of 
both populations have at least a primary level of 
education, while a larger proportion of Croppers 
have no education. In addition, the majority of 
the population of Croppers live in the lower 
wealth percentiles (poorer and poorest), while 
half of the Fishing population live in the higher 
wealth percentiles (richer and richest).

Overall, there is greater prevalence of stunting 
(39.9%) than wasting (4.5%) in the entire 
population. There is a significant difference in 
the proportions of children stunted in children 
between Croppers and Fishers, whereby 
Croppers have a higher burden of 
undernourished children. Given the low 
prevalence of wasting, I focus on stunting in 
children in the following regression results.

The Women’s Empowerment Variable is based 
on a composite of questions regarding the 
woman’s decision-making ability, mobility, 
views on violence, and level of education from 
the DHS survey.  The survey questions are 
categorized into dummy variables in which 
respondents’ answers that suggest maternal 
empowerment are characterized by 1 and 
answers that suggest maternal disempowerment 
are characterized by 0 (Table 1). For example, 
women who could make decisions on health 
care alone were scored 1 and were scored 0 
otherwise. Principal Component Analysis is used 
to summarize various qualitative variables on a 
data table into one summary variable that is 
easier to visualize and analyze. 
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FIGURE 3: 
Proportion of stunted and wasted children 
in Croppers (green), Fishers (blue), and the 
total sample of DHS households (red).

RESULTS

The two livelihood groups have significantly 
different individual, household, and occupational 
differences. Within these zones, a larger propor-
tion of the population of Croppers reside in rural 
areas while a larger proportion of Fishers reside 
in urban residences (Figure 3c). Approximately 
half of both populations have at least a primary 
level of education, while a larger proportion of 
Croppers have no education (Figure 3a). In 
addition, most of the population of Croppers live 
in the lower wealth percentiles (poorer and 
poorest), while half of the Fishing population live 
in the higher wealth percentiles (richer and 
richest) (Figure 3b).  

Overall, there is greater prevalence of stunting 
(39.9%) (Figure 4a) than wasting (4.5%) (Figure 4b) 
in the entire population. There is a significant 
difference in the proportions of children stunted 
in children between Croppers and Fishers, 
whereby Croppers have a higher burden of 
undernourished children (Figure 4a). Given the 
low prevalence of wasting, I focus on stunting in 
children in the following regression results.

Demographic Statistics

FIGURE 3: 
A comparison of the proportion of the education attainment, wealth distribution, and 
household residences. The inner circle represents households in the Fisher zone and the 
outer circle represents the households in the Cropper zone. 

(a)

(a)

(b)

(b)

(c)
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TABLE 2: 
Impact of the average seasonal SPEI 
during pregnancy on the risk of stunting 
by livelihood zone. The asterisks indicate 
a statistically significant p-value between 
SPEI and risk of stunted children.

Figure 6 presents the regression estimates of the 
height-for-age of children under 5-years old. The 

Tables 2 and 3 present the regression estimates of 
the odds of stunting for children aged under five. 
The analysis is performed on the full sample of 
children as well as on the sample of Croppers and 
Fishers separately, in order to distinguish the 
differences in undernutrition among these 
groups as a result of drought. SPEI is measured on 
a 6-month and 12-month scale. Rainy season 
SPEI calculated at the 6-month scale captures the 
cumulative precipitation and evaporation during 
the main rainy season, which is the primary crop 
growing season from November to May (FEWS 
NET). Year-long SPEI calculated at the 12-month 
scale captures the cumulative effect of dry 
weather over a year-long period of time in which 
crop productivity can be negatively affected. 
Similarly, rainy season drought is represented by 
the incidence of drought at the 6-month scale, 
while year long drought is represented by the 
12-month scale.* For both SPEI and drought 
regressions, I focus on exposure during 
pregnancy as it is the period which presents the 
strongest associations as it is a period of critical 
exposure for fetal development.

Based on the regression results, rainy season SPEI 
from the 6-month time scale is strongly 
associated with child stunting for the Croppers, 
while SPEI from the 6-month time scale does not 
seem to affect the risk of stunting for Fishers. 
Similarly, drought during the 6-month rainy 
season is associated with child stunting for the 
Cropping group, while drought during the 
6-month rainy season does not seem to affect the 
risk of stunting for Fishers. This suggests that 
droughts during the rainy season are particularly 
harmful to children among Cropping regions. In 
contrast, I do not find any evidence that 
long-term SPEI or drought from the 12-month 
time scale is associated with the risk of child 
stunting within the entire sample. 

Investigating the interaction 
with the Women's 
Empowerment Index

Women’s Empowerment Index (WEI) is included 
in the regression analysis as an interaction term 
to test whether height-for-age (HAZ) outcomes 
in children are differential between mothers who 
are empowered or unempowered and were 
exposed to drought in pregnancy. HAZ was used 
as the dependent variable, a continuous variable 
which preserves the total sample size in 
consideration for the WEI. Based on the initial 
regression model, the 6-month rainy season was 
used to capture the effects of drought during 
pregnancy since this time frame shows stronger 
associations with child stunting. Similarly, the 
exposure period was set to drought during 
pregnancy as this period is a critical period of 
exposure.

The Rainy Season Drought regression results 
represent the HAZ estimates of the total sample 
and the Rainy Season Drought * WEI includes the 
same regression interacted with the WEI 
variable. The results show that there is no 
statistical difference in the HAZ of children when 

TABLE 3: 
Impact of drought incidence during 
pregnancy on the risk of stunting by 
livelihood zone.

Regression Analysis Results
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FIGURE 5 
Impacts of SPEI on the risk of stunting. 
The figure shows the probabilities of 
stunting based on a non-linear regression 
model of the SPEI index. 

The potential of non-linear associations of SPEI 
on child undernutrition are investigated using a 
non-linear regression model.  Figure 6 shows the 
predicted probabilities of stunting at different 
scales of SPEI of 6-months (top panels) and 
12-months (bottom panels) derived from this 
non-linear model. 

The results show that children who have been 
exposed to extreme droughts (SPEI <= -1.5) are 
more likely to be stunted, where the probability 
of stunted children increases from 34% at SPEI 0 
to 50% at SPEI -2. This trend is observed similarly 
among the samples of croppers and fishers. The 
probability of stunted children also increases at 
extreme wet conditions of SPEI (>= 1.5). Extreme 
positive SPEI are possibly indicative of exposure 
to flood, which can negatively impact child 
health due to increased prevalence of 
water-borne diseases. The results from Figure 5 
validate the findings from Tables 2 and 3 that 

Investigating
non-linear effects

TABLE 4: 
Impact of drought incidence during 
pregnancy on the risk of stunting with an 
interaction term using the Women’s 
Empowerment Index.

exposure to drought during the main rainy 
season perpetuates the risk of chronic 
undernutrition to children. 

The nonlinear effects are observed similarly in 
both the SPEI 6-month and 12-month time 
scales across the full sample as well as among 
the croppers and fishers. This suggests that 
exposure to extreme levels of SPEI during the 
year of pregnancy exacerbates child 
undernutrition. 

In this study, demographic information for 
Mozambique was combined with regional 
gridded climate data SPEI to determine the 
association of climate shocks and child 
undernutrition. DHS data for Mozambique was 
combined with livelihood information to 
summarize the individual, maternal, and 
household statistics of livelihood subgroups. The 
high prevalence of stunting in Mozambique 
indicates that children are affected by chronic 
climate shock events throughout development, 
or otherwise long-term vulnerabilities in food 
availability or disease. The results of this study 
show that exposure to climate shocks, in the 

DISCUSSION

interacted with the WEI variable (-0.09) as 
opposed to the total sample (-0.06).  This 
suggests that maternal empowerment may not 
be enough to significantly mitigate the negative 
effects of drought, although other individual or 
household characteristics may play a larger role 
in child nutritional outcomes. 
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form of droughts or floods, during pregnancy 
increases the risk of chronic undernutrition 
(stunting). In addition, the results show that 
there is no strong association between maternal 
empowerment and protection of child nutrition 
against climate shocks. 

The demographic statistics show significant 
differences among Croppers and Fishers along 
measures of residence, education level, wealth, 
and child nutritional outcomes. Croppers 
primarily live in rural settings and are likely to be 
more reliant on agricultural production as a form 
of subsistence and have less access to additional 
resources. Fishers are more likely to earn wages 
in urban settings and have access to basic needs, 
although living in densely populated regions can 
have complex confounding challenges. There is 
a higher prevalence of stunting in areas of 
Mozambique where livelihood strategies rely on 
crop production. Regions of Mozambique where 
households primarily subsist through crop 
production are particularly susceptible to child 
undernutrition when shocks occur during the 
main rainy season. Cropping regions largely 
subsist on agricultural production for food and 
income. Therefore, disturbances on traditionally 
rain fed crops may exacerbate difficulties for 
smallholder farmers and limit the nutritional 
intake of children. Existing inequities, poor 
governance, and regional conflict coupled with 
frequent exposure to climate shocks reduce the 
capacity to cope with environmental impacts 
(Brown et al., 2020). Planned agricultural 
initiatives involving the collective action of 
government, NGOs and local communities can 
build resilience to shocks in a region 
characterized by low adaptive capacities (Osbahr 
et al., 2008). 

The regression results present evidence that 
droughts during pregnancy are detrimental to 
children’s development. Previous studies have 
shown that pregnancy is a critical period of 
exposure and environmental stressors during 
this period can be detrimental to child health in 
the future (Olson 2020). This suggests that 
climate shocks events even before a child is born 

presents long term complications during child 
development. Additionally, this means that 
precipitation during the primary crop growing 
season is key to nutritional outcomes, given that 
agricultural production is primarily based on 
precipitation (FAO and WFP 2000).

This analysis aligns with previous literature, 
which has found a negative association between 
climate-related stressors and children’s 
nutritional outcomes in Sub-Saharan Africa 
(Brown & Funk 2008, Dimitrova & Muttarak 
2020, Grace 2012). Droughts and floods are 
projected to increase in magnitude and 
frequency in Mozambique, which will 
exacerbate the burden of undernutrition and 
make protecting children’s health more difficult 
(USAID, 2018). Therefore, it is important to 
understand which groups of children are most 
vulnerable to climate shocks in order to more 
effectively coordinate and allocate humanitarian 
aid. Future studies should consider creating a 
map of stunting and SPEI to spatially identify 
regions of vulnerability. 

Furthermore, I did not find evidence for 
women’s empowerment as a mitigating factor 
against the negative effects of climate shocks on 
children. It may be possible that other individual 
or household factors including wealth status, 
place of residence, or regional conflict play a 
larger role in the nutritional outcomes of 
children in the event of climate shocks (Deutsch 
& Silber 2019). Alleviating social inequities overall 
and establishing adequate infrastructure for 
emergency food systems may aid in building 
resilience in this region. 

Certain limitations affect the results of this study. 
Given the cross-sectional nature of the design of 
the regression models, causal inference cannot 
be determined. Therefore, this study cannot 
determine the direct mechanisms by which 
climate shocks are linked with undernutrition in 
children. The overall sample size of the 
nationally representative data is small in respect 
to other studies, such that the effect of climate 
shocks on child undernutrition may be over or 
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underestimated. It is possible that the sample 
was too small to perform an accurate principle 
component analysis, therefore future studies 
should explore the relationship of women’s 
empowerment using larger data sets. 
Additionally, there is currently no standardized 
method to best measure women’s 
empowerment in certain communities. Studies 
in the future should seek to establish an accurate 
index of women’s empowerment, especially as it 
pertains to measuring progress towards the 
Sustainable Development Goals including Zero 
Hunger, Gender Equality, and No Poverty.

In conclusion, this study finds a strong 
association between child undernutrition and 
exposure to droughts and extreme precipitation 
events during pregnancy in Mozambique, 
particularly for communities in Cropping regions. 
This information is crucial as it contributes to the 
limited, but growing body of literature which 
improves our understanding that climate change 
poses a significant concern to human survival 
through impacts on natural resources, 
environment, and economic productivity. 
Additionally, the work indicates that maternal 
empowerment may not have the potential to 
mitigate vulnerability to climate shocks, while 
other factors at the individual, household and 
community level may have a larger influence. In 
the hopes of addressing child undernutrition in 
Mozambique, there is an urgent need to develop 
refined early warning systems that can anticipate 
the communities most susceptible to future 
climate-related threats to prompt timely 
interventions and develop targeted adaptation 
strategies. 
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I hope my voice will amplify climate and 

environmental issues that are oftentimes 

ignored. 
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that affect communities often overlooked 

and inspire personal, institutional, and/or 

governmental action…and [ultimately] inspire 

climate action that will preserve our natural 

world while protecting the most vulnerable 

communities.
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STUDENT PAPER 4
Memoir and Writing and Intergenerational

Trauma: The Reparative Power
of Personal Narrative

Fartoon Hagi-Mohamed

This research seeks to examine memoir writing 
as an extension of expressive writing, which can 
be used to alleviate the psychosocial effects of 
intergenerational trauma, namely sociocultural 
dislocation and a lack of agency. With a detailed 
analysis of two memoirs – In the Dream House 
by Carmen Maria Machado and Crying in H Mart 
by Michelle Zauner – in relation to the 
scholarship on intergenerational trauma and 
writing, I demonstrate that memoir writing can 
act as a long-form, communal version of 
expressive writing, which can help a person 
suffering from the effects of inherited trauma to 
reclaim their unique narrative and to begin to 
restore an individual connection to their cultural 
history. Throughout both works in memoir, the 
cra� and storytelling choices that Machado and 
Zauner make allow them to engage with their 
trauma in a meaningful process of creation, 
organization, and transformation.

Keywords: expressive writing, memoir writing, 
inherited trauma, intergenerational trauma, 
sociocultural dislocation, lack of agency

ABSTRACT

Before exploring, in the analysis of two particular 
memoirs, the potential benefits of memoir 
writing in relation to alleviating the effects of 
intergenerational trauma, it is important to 
define and contextualize the key terms and 
concepts: sociocultural dislocation, a lack of 
agency or participation, and the overlap between 
expressive writing and memoir writing. As for 
this first effect, the collective deleterious impact 
on interpersonal relationships and a sense of 
cultural identity that intergenerational trauma 
can o�en act as a catalyst for is what I refer to as 
sociocultural dislocation. According to a study by 
Lin et al. for Communication Disorders Quarterly, 
this dislocation o�en results from the inheritance 
of behaviors and attitudes by successive 
generations from their traumatized predecessors, 
such as trauma responses of silence and 
repression. Of this, the researchers write, 
“Following sociocultural trauma...silence not 
only surrounds the survivors but o�en spreads 
far beyond to their families, communities, and 
larger society” (Lin et al. 197). Cindy C. Sangalang 
and Cindy Vang also describe intergenerational 
trauma’s effect on one’s sense of sociocultural 
location in their systematic review for the 
Journal for Immigrant and Minority Health, 
describing the ways in which trauma’s tendency 
to silence its victims results in cross-generational 

Theoretical Framework  
INTRODUCTION
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communication issues, which in turn impacts 
future generations’ sense of belonging within 
their own communities (752). With this 
dislocation and disconnection, one’s ability to 
trust and connect with others is severely 
impacted, effectively harming their chances of 
forming a supportive community.

Intergenerational trauma can also impact one’s 
ability to comprehend or feel in control of their 
own life. Because of inherited trauma, there 
o�en exists an involuntary level of participation 
by a person in the lives and stories of others, 
o�en previous generations, which can eclipse 
their participation within their own life or 
obstruct their personal narrative. For example, in 
a qualitative inquiry about intergenerational 
trauma and its relationship to mental health care, 
researchers found that the descendants of 
Holocaust survivors suffered from, “difficulties 
with individuation, self and interpersonal 
functioning” (Isobel et al. 632). And as Dr. 
Marianne Hirsch, a feminist theorist and memory 
studies scholar said, “To grow up with 
overwhelming inherited memories, to be 
dominated by narratives that preceded one's 
birth or one's consciousness, is to risk having 
one's own life stories displaced, even evacuated, 
by our ancestors” (5). This consequence of 
inherited trauma has also been described by 
researchers like Rachel Lev-Wiesel in terms of a 
“mission” for future generations to reclaim their 
own life stories (88). Future generations feel a 
sense of duty and obligation to fulfill the 
unfinished or interrupted goals of their 
predecessors, which can hinder the pursuit of 
their own personal goals or dissuade them from 
achieving a better understanding of themselves. 
These inherited narratives can potentially impart 
unconscious feelings of victimization or 
stagnation within the sufferer of 
intergenerational trauma, which may result in 
feelings of lost agency or control.

One way to grapple with the consequences of 
inherited trauma might be the practice of 
expressive writing. There is a well-documented 
body of research on expressive writing from 
researchers like James W. Pennebaker, who has 

noted that the therapeutic benefits of expressive 
writing include the boosting of one’s 
psychological wellbeing and improved aspects of 
social relationships (Baikie and Wilhelm 339). The 
practice of expressive writing entails spending a 
period of time, usually a few days, writing about 
one traumatic or emotionally challenging event 
for a length of around 15-20 minutes each day. 
The purpose of this technique is to allow people 
to reevaluate the issues in their lives in order to 
better understand and move past particularly 
traumatic events.

Numerous studies speak to the efficacy of 
expressive writing as a complimentary 
therapeutic practice. One article in the Journal of 
Affective Disorders explores the benefits of 
expressive writing for those diagnosed with 
Major Depressive Disorder (MDD) (Krpan et al.). In 
this study, a group of forty people formally 
diagnosed with MDD participated in two 
different kinds of writing exercises. The control 
group, a�er answering questionnaires and 
participating in cognitive tests, were asked to 
write about regular, daily events for 20 minutes 
for three consecutive days. The other group in 
this study, referred to as the expressive group, 
were asked to write for the same duration of 
time, but about their deepest thoughts and 
feelings on particularly emotional events that 
had happened to them. The study found that the 
expressive group had lower scores of depression 
a�er being tested both immediately a�er the 
exercise as well as four weeks a�erwards. It is 
important to note that although both groups 
showed a decrease in depression levels, the 
expressive group showed significant 
improvement. The researchers also noted that 
the study cannot be considered conclusive, in 
that there is a possibility that gender, 
comorbidities, and/or medication might have an 
effect on expressive writing as therapy. This 
study goes to show the potential for expressive 
writing to act as a complementary form of 
treatment for those experiencing depression. 
Like many of the studies dealing with expressive 
writing, however, the authors noted that there 
was a potential for the rehashing of negative 
emotion to lead to rumination which could be 
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It is important to note that while current research 
demonstrates the effectiveness of expressive 
writing as a complementary form of treatment 
for those who have suffered trauma, it is unable, 
within the limits of quantitative method, to show 
how the practice of expressive writing works, in 
particular cases, to help people to confront 
trauma. Pennebaker himself suggested, in a 2017 
article, that it might be difficult to explain the 
therapeutic effects of expressive writing within 
the health and psychology fields, writing: “By the 
mid-1990s, a consistent literature was beginning 
to emerge in health, clinical, and social 
psychology that validated the effectiveness of 
expressive writing in improving health. The 
underlying explanation of the effect was still 
debated—and continues to be debated today” 
(227). My first research question, then, as a 
creative writer and Literature student, was to ask 
if a humanistic perspective and a qualitative 
approach to this research might offer a potential 
explanation for understanding the effectiveness 
of expressive writing.

Literature Review  

anti-productive. The researchers also noted that 
a larger group that is more randomly selected 
would be beneficial to dive deeper into the 
benefits of expressive writing for depression.

An analysis of the benefits of expressive writing 
on sociocultural dislocation that is more focused 
on the creative elements of the cra� is one 
written by Anne Ovaska, in her article, “Detuned 
Selves: Evoking and Conveying Affects and 
Emotions in Depression Writing.” In this article, 
Anne Ovaska writes about the benefits of what 
she names “depression writing” both for the 
writer and for the reader. Firstly, Ovaska talks 
about how society needs to fundamentally 
rethink the way that depression is defined, 
moving from describing it as a pathology of the 
mind to something which affects social 
relationships and the way that people interact 
with the world. Ovaska emphasizes the need to 
think of depression as an embodied condition, 
and reinforces the notion of seeing the body, the 
mind, and the social world as interconnected, in 
opposition to more Cartesian modes of thinking. 
From this standpoint of embodied cognition, 
Ovaska asserts that depression writing can be 
therapeutic in that it can help to restore one’s 
connection to others and the world, as that is 
something that is o�en lost due to the condition, 
much like in cases of intergenerational trauma 
and sociocultural dislocation. According to 
Ovaska, this therapeutic effect is achieved by two 
main aspects of the writing. Firstly, emotional 
words and images evoke “spontaneous corporeal 
reactions” in the readers, helping them to 
empathize with the writers of the text on a 
physical level. Secondly, non-verbal elements of 
the writing, including changing the typography, 
spacing, and other visual aspects of the texts, 
inspire kinesthetic experiences in the reader, 
helping them to better understand the 
symptoms of depression that depressed people 
are o�en unable to communicate through 
language. In this way, depressed people can help 
to address feelings of social alienation and bodily 
disconnection that are inherent in depressed 
thinking. Ovaska’s article acts as an important 
foundational text for this research, as she 
provides an excellent framework for exploring 

specific components of writing as a cra� and a 
tool for understanding the self, and by extension, 
the larger world.

As for what role memoir writing plays in my 
research, I understand memoir writing as an 
extension of expressive writing, which, while 
providing the same psychosocial benefits, also 
includes the added boon of sharing these 
experiences with an audience of readers who 
can benefit from and relate to the story written 
by the memoirist. What memoir writing and 
expressive writing share is a focus on a specific 
event or theme, the careful consideration of 
one’s interiority, including their thoughts, 
feelings, and reactions, as well as the goal of 
reclamation of one’s own narrative. Where they 
differ is that expressive writing is most o�en 
private writing, whereas memoir writing is 
shared widely with any readers who choose to 
engage with such a text.
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Machado makes use of a number of inventive 
cra� strategies in order to convey the story of her 
survival in the face of domestic violence, in a 
process that can, in many ways, be related to the 
work of important trauma theorists like Cathy 
Caruth. Machado’s choice to chronicle her 
trauma allows her to utter the unutterable and 
combat trauma behaviors of repression and 
silence. The first way Machado does this is 
through her usage of the Dream House as a 
grounding motif throughout the memoir. With 
the repetition of “dream house” in each chapter’s 
title (for example, “Dream House as Haunted 
Mansion,” “Dream House as Unreliable Narrator,” 

Creating a Context

From my humanistic perspective, I referenced 
Michelle Balaev’s review of “Trends in Literary 
Trauma Theory” and Roberta Culbertson’s 
“Embodied Memory, Transcendence, and 
Telling: Recounting Trauma, Re-Establishing the 
Self,” using the texts as a framework to analyze 
two recent works in memoir—In the Dream 
House by Carmen Maria Machado and Crying in 
H Mart by Michelle Zauner—and to explore, in 
these works, the more concrete ways in which 
expressive writing responds to the psychosocial 
needs of those who have experienced 
intergenerational trauma. Machado’s memoir 
recounts the course of her relationship with an 
abusive partner, making use of unorthodox 
methods of storytelling and organization to 
convey the tale. In Crying in H Mart, Zauner 
attempts to salvage and archive the memories 
that she shared with her mother, who passed 
away from cancer. Across both narratives, the 
cra� and storytelling choices that Machado and 
Zauner make allow them to meaningfully engage 
with their trauma in a careful process of creation, 
organization, and transformation. My findings 
demonstrate the unique and important 
contribution that literary analysis can make to 
research in the health sciences fields, especially 
when mental health is a component of that 
research.

FINDINGS AND ANALYSES

“Dream House as Barn in Upstate New York,” and 
“Dream House as Hypochondria”), Machado 
expresses a different dimension of the feeling 
atmosphere produced by different aspects of 
abuse. Machado’s conception of the Dream 
House extends beyond its material reality, as a 
concrete feeling space where a romantic 
relationship ultimately became one of violence 
and abuse. Here, it takes on several 
iterations—physical, temporal, metaphysical, 
metaphorical—allowing Machado to constantly 
reinvent the site of her trauma so as to better 
process and understand it.  It should be noted 
that The Dream House in Machado’s memoir is a 
real place. However, beyond this physical 
location, it also takes on a life of its own. In this 
way, Machado explores the amorphous nature of 
trauma—the notion that it cannot be confined to 
one singular space or period. As Caruth might put 
it, trauma is contagious; it spreads (Balaev 151). 
And yet the choice to consign Machado’s trauma 
to an imaginary site of “dreaming” allows her to 
create a concrete linguistic environment to 
contain her suffering, and thus, to “…examine 
both the personal and cultural histories 
embedded in landscapes that define the 
character’s identity and the meaning of the 
traumatic experience” (Balaev 150). By containing 
her suffering in this way, Machado acknowledges 
the nebulous nature of trauma through the 
House’s many iterations while also creating for 
herself an easy entry point and exit. Thus, she 
conquers the contagion.

While Machado uses the motif of the “dream 
house” to ground her memoir and establish a 
context for her trauma, Zauner contains her 
suffering and trauma within a narrative frame of 
her hybrid cultural identity. One recurring 
struggle that Zauner confronts throughout Crying 
in H Mart is the worry and fear that parts of 
herself and her identity disappeared along with 
her mother’s death. Zauner writes, “Without my 
mother, did I have any real claim to Korea or her 
family?” (189). This crisis falls neatly into Balaev’s 
definition of trauma as “a person's emotional 
response to an overwhelming event that disrupts 
previous ideas of an individual's sense of self and 
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Another strategy that Machado uses is to 
systematize her memory in order to enhance 
believability. Trauma victims o�en experience 
fear at the thought of recalling or articulating 
their suffering, whether due to the worry that 
they will be turned away by others due to 
distrust, or because the sufferers of the trauma 
themselves experience a level of distrust and 
uncertainty in their own memories. Culbertson 
explains this effect of experiencing trauma and 
violation: In short, violence, violation, and 
trauma, however horrific in their midst, live on in 

Organizing Memory

the standards by which one evaluates society” 
(150). As the woman who introduced Zauner to 
her own notions of her Korean identity, her 
mother – or so it feels to Zauner — took all her 
daughter’s rights to Korean culture and 
experience with her when she passed. When 
Zauner visits a Korean spa that she and her 
mother once went to together, she is struck by 
this fear when the older woman attending to her 
full-body scrub questions her about her 
ethnicity. She writes, “For the first time it 
occurred to me that what she sought in my face 
might be fading. I no longer had someone whole 
to stand beside, to make sense of me. I feared 
whatever contour or color it was that signified 
that precious half was beginning to wash away, 
as if without my mother, I no longer had a right 
to those parts of my face” (216).  Despite the 
recurrence of this fear throughout the memoir, 
Zauner manages to establish a cultural context 
that is bolstered by memories of her mother, but 
not reliant upon them. She documents her 
attempt to create this individual context, 
especially through cooking Korean food, in order 
to highlight the ways in which her cultural 
identity is inherent and inextricable from who 
she is. Zauner writes: “Every dish I cooked 
exhumed a memory. Every scent and taste 
brought me back for a moment to an unravaged 
home” (203). Here, Zauner makes use of memoir 
as reminder—as a cementing of her identity 
despite the tight envelopment of trauma 
clouding this part of herself.

the victim survivor in ways that confound 
ordinary notions of memory and narrative, or to 
which ordinary narrative is simply inadequate. 
The effect can be that the memories take on a 
cast of unreality; however deeply known, they 
are also disbelieved, seem unbelievable, even to 
the survivor who knows quite well the truth, in 
his body if not in words (171).

To conquer this threat of unreality in traumatic 
memory and to rein in the amorphous, 
unorganized nature of trauma, Machado makes 
use of footnotes—an unusual choice in memoir 
writing. Unlike other forms of nonfiction writing, 
memoir as a genre demands more than a simple 
summary of life events or an attempt at a strict 
engagement with truth. In fact, one of the most 
interesting considerations when thinking about 
what distinguishes memoir writing as a genre is 
its complication of the concept of truth. 
Reckoning with unreliability is one part of the 
process, but for victims of trauma, this task is 
doubly difficult. Footnotes function as a way to 
alleviate this burden. They carry seventeenth 
century significance, when they were originally 
popularized in an attempt to counteract 
skepticism in relation to knowledge gleaned 
about the past (Gra�on 56). Machado’s usage of 
footnotes works to penetrate “an aura of 
unbelievability,” by presenting memories of 
suffering “as clearly past, real, and fully 
embodied” (Culbertson 169). Agency is regained 
for Machado, then, through the use of footnotes 
in order to make legible and organized that 
which cannot be easily articulated.

For Zauner, the organization of her narrative 
takes on a more traditional method. Her chapters 
are typical of other books in the memoir 
genre—chronological, with each title hinting at a 
central theme or recurring motif within each 
respective chapter. This style of organization, 
while not inherently unique to Zauner, still does 
the work of helping her to make sense of her 
memories in a way that sets memoir apart from 
other modes of nonfiction writing. What allows 
memoir to be such a powerful force for 
self-discovery, a�er all, is its introspection and 
analysis. Memoirists are tasked with taking an 
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Finally, through memoir, stories of trauma are 
transformed into something new and shared. 
It’s important to note, though, that this transfor-
mation is not a process of reduction, but one of 
expansion. Memoir writing does not magically 
rid these authors of their trauma; instead, it 
allows them to find new meaning for and from 
it. For instance, through willful narrative recon-
struction, Machado is able to reassert power 
over pain in a realm o�en thought of as uncon-
scious, repetitive, and unavoidable. She takes a 
scalpel to her memories in order to conquer 
pain through what Caruth might call “verbal or 
written acts of remembering” (Balaev 152). 
Machado best exemplifies this act of resuscita-
tion in the following passage: “The memoir is, at 
its core, an act of resurrection. Memoirists 
recreate the past, reconstruct dialogue. They 
summon meaning from events that have long 
been dormant. They braid the clays of memory 
and essay and fact and perception together, 
smash them into a ball, roll them flat. They 

Transforming Trauma

unflinching account of pivotal experiences 
within their lives and presenting them in a form 
that is accessible to readers, depicting not just a 
life, but the story of a life. Not only does this help 
readers to better understand a narrative, but it 
allows memoirists themselves to better 
understand the ramifications of certain 
memories when situated in the context of 
related moments in time. One example of the 
power that introspection and organization exert 
on Zauner’s perception of her relationship with 
her mother exists in her chapter entitled, “Save 
Your Tears.” The chapter details Zauner’s 
analysis of one of her mother’s frequent 
admonishments for Zauner whenever she would 
cry or mope about a minor injury or a heartbreak. 
Zauner’s mother would say, “Save your tears for 
when your mother dies” (22). Without context, 
Zauner found the saying to be cruel and 
dismissive, writing, “All my life I’d always 
thought it was a particularly cruel motto, born of 
my mother’s unique style of parenting, an adage 
on hand for every tantrum I threw, be it a 
scraped knee or twisted ankle, a messy breakup 
or fumbled opportunity, the confrontation with 
mediocrity, my shortcomings, my failures” (192). 
She continues, “I thought to myself that if I ever 
had children, I’d never tell them to save their 
tears. That anyone who’d been hardened with 
those words would grow to hate them just as 
much as I did” (193). However, much later in the 
memoir, in a conversation with Zauner’s aunt 
a�er her mother passes, Zauner realizes that her 
mother was also raised hearing this phrase, from 
Zauner’s Halmoni, her maternal grandmother.

When she adds this context to her memory bank, 
her original recollection of the events reveals her 
mother as someone who was also once a 
rebellious daughter—who might have held the 
same exact opinions about the adage that Zauner 
herself did. In the same conversation with her 
aunt, Zauner reminisces about all of the ways 
that she is rediscovering her mother, even a�er 
her death. This makes Zauner ponder the gravity 
of another phrase that she grew up hearing, 
“save ten percent of yourself” (23). “What she 
meant,” Zauner explains, “was that no matter 
how much you thought you loved someone, or 

thought they loved you, you never gave all of 
yourself. Save 10 percent, always, so there was 
something to fall back on” (24). When thinking of 
the ways in which certain memories of her 
mother took on a new meaning when aided by 
the context of other memories previously 
unknown to her, Zauner begins to realize that 
this second phrase has also forced her to expand 
her notions of her mother, an outcome achieved 
through the process of organizing her memories 
and experiences into a memoir. She writes, “I 
wondered if the 10 percent she kept from the 
three of us who knew her best—my father, Nami, 
and me—had all been different, a pattern of 
deception that together we could reconstruct. I 
wondered if I could ever know all of her, what 
other threads she’d le� behind to pull” (Zauner 
193). Through the process of constructing a 
narrative compilation of her memories, Zauner 
approaches her mother’s memory with a greater 
appreciation for her complexity and nuance; it is 
via writing, sharing memories, and adding 
context, that Zauner is able to feel as if she is 
participating in the story of her cultural identity.
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CONCLUSION

manipulate time; resuscitate the dead. They put 
themselves, and others, into necessary context.” 
(Machado 5). This example demonstrates that 
“reconstruction” is an accurate term for the work 
that memoirists—and in particular Machado—do 
and the ways that they create their own context 
through engaging with and analyzing events of 
the past seen as unconscious or contagious in 
trauma theory, as when “Caruth argues that ‘the 
experience of a trauma repeats itself, exactly and 
unremittingly, through the unknowing acts of 
the survivor and against his very will’” (Balaev 
151). “Reconstruction,” a�er all, shows that 
something is not only being built, it is being 
repaired.

Zauner similarly deals with the exacting and 
unremitting nature of trauma in her memoir, 
grappling with the way it bleeds into other 
aspects of her experience. One particularly 
poignant portion of Zauner’s memoir highlights 
this all-consuming nature of trauma:

Now that she was gone, there was no one le� to ask about 
these things. The knowledge le� unrecorded died with her. 
What remained were documents and my memories, and 
now it was up to me to make sense of myself, aided by the 
signs she le� behind. How cyclical and bittersweet for a 
child to retrace the image of their mother. For a subject to 
turn back to document their archivist (213).

In this excerpt, we see that the trauma of Zaun-
er’s mother’s death reverberates across other 
aspects of her life, affecting her ability to remem-
ber, to understand, and to perceive herself. As 
Caruth writes, “Trauma is not locatable in the 
simple violent or original event in an individual's 
past, but rather in the way its very unassimilated 
nature - the way it was precisely not known in 
the first instance - returns to haunt the survivor 
later on" (qtd. in Balaev 4). What was once a 
singular traumatic event for Zauner becomes, 
through writing, a concrete archive of docu-
ments and memories organized by an archivist.

To alleviate this trauma, to exorcise the ghost, 
Zauner’s memoir arranges itself into a careful 
account of a mother’s love, fears, and secrets—an 
archive of devotion—a counterattack to trauma’s 

tendency to unname and erase. In the face of 
trauma, that amorphous specter which clouds 
memory and perception, Zauner uses memoir to 
concretize her mother’s memory:

The memories I had stored, I could not let fester. Could not 
let trauma infiltrate and spread, to spoil and render them 
useless. They were moments to be tended. The culture we 
shared was active, effervescent in my gut and in my genes, 
and I had to seize it, foster it so it did not die in me. So that 
I could pass it on someday. The lessons she imparted, the 
proof of her life lived on in me, in my every move and deed. 
I was what she le� behind. If I could not be with my 
mother, I would be her (213).

By positioning herself as part of her mother’s life 
and legacy, Zauner is able to produce joy and 
meaning, even out of devastating circumstances. 
She refuses to allow the echo of trauma to 
overwhelm her voice; neither, though, does she 
deny its existence. In fact, part of what makes 
Zauner’s story so powerful is her unflinching 
documentation of the sheer impact of such a 
trauma upon her life and the lives of her loved 
ones. Despite its far-reaching effects, however, 
Zauner works to ensure that this trauma is 
contained within the page and transformed 
through remembrance and celebration of her 
mother and all of the traits and memories that 
they shared.

This paper demonstrates, through close reading 
and analysis of trauma theory and two works in 
memoir, that memoir writing can function as an 
organized, concrete “container” for experiences 
of trauma, such that memoirists no longer 
experience the trauma as a nebulous 
phenomenon dominating their feelings and 
thoughts. In Machado’s In the Dream House, 
there is the container of the "dream house," and 
in Zauner’s Crying in H Mart, there is the 
container of the “archive.'' Additionally, 
Machado and Zauner both contain and structure 
the trajectory of their trauma into a legible, 
believable narrative. Finally, by creating this 
organized, concrete container for their trauma, 
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Machado and Zauner can extract from it new 
meanings and possibilities for themselves and 
their stories, helping them to alleviate and 
overcome experiences of sociocultural 
dislocation and a lack of agency induced by 
intergenerational trauma. Through memoir, the 
trauma is expressed, contained, and shared with 
others; it is no longer the amorphous, 
unlocatable contagion that dominates one’s 
inner world. The next steps in this research 
would need to be collaborative. How might 
humanists and writers work collaboratively with 
psychologists and physicians to bring their 
interpretive, linguistic, and theoretical skills to 
research questions about expressive writing?

45



Biography:

Fartoon
Hagi-

Mohamed
McNair Cohort: 2020

I am a recent graduate and Chancellor’s Associate 
Program Scholar from Sixth College with a 
bachelor’s degree with departmental honors in 
Literature & Writing. Currently, I work as a freelance 
editor and advanced writing tutor for the English 
Center at San Diego City College. I am in the process 
of applying to MFA and PhD programs across the 
country, with hopes to pursue a graduate degree in 
English or comparative literature. My current 
research interests, inspired in large part by my 
research within the McNair program, are: memoir 
writing, African American literature and culture, 
trauma theory, gender and sexuality studies, visual 
culture and media studies, diaspora studies, 
transnational literature, and contemporary 
literature.

Acknowledgements:
First and foremost, I would like to thank the 
McNair Program for supporting the research and 
scholarship of low-income and first-generation 
college students like me. I have no doubt that the 
knowledge and skills I gained through the 
workshops, seminars, and conferences I attended 
as part of the McNair Program will benefit me for 
the rest of my academic and professional career. I 
would also like to sincerely thank my incredible 
faculty mentor, Dr. Stephanie Jed, who was my 
very first professor at UCSD and who continues to 
be an unwavering source of wisdom, advice, and 
friendship. Last, but not least, I would like to 
thank my best friend, Elisa Ady, whose steadfast 
support and encouragement has sustained me 
throughout these past two years in the face of 
global uncertainty and panic. I hope I have made 
you proud!

My goal as a scholar and aspiring professor is 

to make higher education a more equitable 

space through the reparative, connective 
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STUDENT PAPER 5
Mind, Body, and (De)Mystic: Indigenous 

Epistemologies in K-Ming Chang’s 
Magical Realist Short Fiction

 Elisa Ady

Magical realism, widely regarded as the “literary 
language of the emergent postcolonial  world” 
(Bhabha, 6), renders visible what Western 
ideological projects have for so long fought to  
enshroud—alternate ways of knowing. Like 
Indigenous cultures caught under colonial rule,  
magical realism remains largely inscrutable to 
Western tradition, particularly epistemic 
tradition  as we understand it today in 
ideological and institutional capacities. By and 
large, the literary  movement continues to evade 
classification for precisely the reasons that it is 
still so well known; magical realism mimics 
(whether intentionally or not) the material 
conditions of  Indigenous cultures struggling 
between ideological imperatives—that is, 
precolonial and  postcolonial ways of being and 
knowing. The enduring presence of precolonial 
ways of knowing  (or ‘epistemologies’ as a 
shorthand) within the genre of magical realism, 
then, is primarily  responsible for this 
inscrutability. Readers deeply ensconced in a 
Western or Eurocentric  episteme may fight to 
understand, for example, magical realist 
knowledge gleaned through the  imagination, or 
through an intergenerational trauma rooted in 
colonial legacies of race and  ethnicity. One way 
to interrogate the epistemologies embedded in 
the genre—and their material applications— 
might be to first investigate how Western ways 
of knowing rely upon particular cultural histories 

of the senses. Knowledge supported by the five 
senses is funneled through  Western institutions 
and ideologies of “logic, and rational empiricism” 
(Cajete, 2), to be validated or contested by turns, 
an ongoing epistemological project which seeks 
to accomplish a  uni-national authority in 
countries like America. The intention here is a 
systemic erosion of the  existence of Indigenous 
peoples, whose national and cultural identity, 
and thus belief systems,  continue to come under 
colonial threat in our current historical moment. 

One of the long-standing fascinations—and 
problems—with magical realism is this:  
characters navigating texts within the genre 
operate according to systems of knowing that 
borrow  from both Western modes of 
representation, like realism, and Indigenous 
modes, like ancestral  philosophies (memory, 
communication, and knowledge). Magical 
realism alternately destabilizes  and legitimizes 
dominant modes of representation through the 
inclusion of alternate  epistemologies, in a 
process that produces a kind of narrative 
hybridity not unlike contemporary  
transculturation. This in-text knowledge 
production takes from and blends systems of 
knowing in  what many scholars believe to be an 
exploitation of the Indigenous, as when Faris 
calls realism,  with roots in Eurocentrism, 
simultaneously responsible for the 
cannibalization and the  replenishment of an 
“Indigenous fantastic” (149). In order to assimilate 
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Million calls Western knowledge production a 
practice in civilization. To civilize: that is,  to li� 
or wrench one out of the so-called primitive 
state. The West understands and maintains  
distance between the categories ‘primitive’ and 
‘civilized’ in order to enforce a rigorous  
sociocultural standard through which to alter, 
assimilate, and expunge those living under this  
predominance. In other words, to be considered 
‘primitive’ in the Western significance of this  
word is to acknowledge an inherent 
developmental deficiency in the (post)colonial 
subject. The  proposed solution for this 
deficiency is then a forced evolution towards 
‘civilized.’ By virtue of  this ‘civilizing’ project, 

the uncanny into  dominant modes of 
representation like realism, characters must 
attempt to—at least in part, if not  always 
successfully or wholly consciously—confront 
and perhaps also work to undermine  
“empirically constructed perceptions of reality” 
(23). For Indigenous peoples like the Kānaka  
Maoli, for example, this confrontation or forced 
assimilation between the precolonial and  
postcolonial is constant (Meyer). Indigenous 
scholars and magical realist characters alike  
continue to grapple with what ‘reality’ and 
‘knowledge’ mean under violent (post)colonial 
rule.  Here, I stage a conversation between 
Indigenous and magical realist ways of knowing 
with the  purpose of demonstrating how 
non-dominant epistemologies can begin to look 
towards healing,  decoloniality, and new 
paradigms of research. Reading 
Taiwanese-American writer K-Ming Chang and 
her short fiction as a magical realist field of 
reference from which to measure the  nuances 
of Manulani Meyer’s theory of “cultural 
empiricism” (“Holographic Epistemology” 96),  as 
well as Kichwa lawyer Nina Pacari’s concept of 
an epistemic decolonization, I point to what I  
call epistemic alterities as a demonstrated 
example of Indigeneity radically challenging our  
understanding of ‘realities’ and relational 
practices. 

Alternative, Otherwise,
On the Other Hand 

Young and Holloman describe the magical 
realism movement as one made up of  “familiar 
oppositions—life and death, waking and 
sleeping, child and adult, civilized and  ‘savage’” 

Unfamiliar Oppositions: 
Precolonial/Postcolonial  

Indigenous peoples are seen as either ‘primitive’ 
or on their way to being  ‘civilized’—that is, they 
are caught in a never-ending liminal space from 
which their ways of  being and knowing are at 
constant risk of violent extinction. One of the 
jobs of what I call  Western truth projects, or 
epistemic ideologies, is this process of civilizing, 
a kind of  sociocultural genocide.  

In relation to a hegemonic order of ‘truth’ under 
(post)colonial rule, Indigenous ways of  knowing 
are systematically recalibrated as ‘alternative’—to 
which I put forward Catherine E.  Walsh’s idea of 
interculturality as the “project of an otherwise” 
(59), a concept she borrows from  Black and 
Indigenous epistemologies in Otherwise Worlds. 
‘Alternative’ may then instead  become 
‘otherwise,’ perhaps even ‘on the other hand.’ 
Though, historically, Indigenous ways of being 
and knowing far precede Western truth projects 
in countries like America, hegemony aims  to 
destroy their social, cultural, political, economic, 
and epistemic significance. Thus, Western  
knowledge production is colonial by nature and 
perpetually ever-expanding. It does not ask. It  
tells, with and by force. As Million suggests, 
“Epistemology is an ‘-ology’ of disciplinary origin  
defining and guarding the existential and 
ontological boundaries of acceptable Western 
truth  claims” (339). Native science, as Cajete 
refers to it, is consequently mystified and 
undermined.  While the truth project in question 
might assert that it acts in accordance with an 
empirical  reality, its true purpose is to maintain 
one (hegemonic) system of knowing to the 
exclusion of all  others. It is important to note 
here that the ‘West’ and ‘Western truth projects’ 
do not necessarily  refer to geographic sites so 
much as ideologies with legacies rooted in the 
forced assimilation  and attempted genocide of 
Indigenous peoples. 
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(2). We might add to this list the oppositional 
tension between Western empirical  
constructions of the ‘real’ and those modes of 
representation that far exceed empiricism. This  
opposition is best expressed in Latin America’s 
twentieth century coinage (or hijacking) of the  
phrase ‘magical realism’ from German art critic 
Franz Roh, whose proposed usage concerned a  
visual arts-specific celebration of the mundane. 
The lasting oppositional tension built into the  
genre continues to marry contending 
forces—ancient/modern (Faris), 
spiritual/irreverent,  magic/mundane, 
precolonial/postcolonial, mystical/material, 
extraordinary/ordinary,  imperial/Indigenous, 
and so on and so forth—though to suggest that 
this contention is in any way  balanced grossly 
misunderstands Western truth projects within 
larger global power structures.  Put another way, 
as readers journey through magical realist texts 
in search of new or alternate  systems of 
knowing implied by the narrative, they are 
forced to reckon with worlds that test the  limits 
of Western thought as pertains to events or 
knowledge verifiable through the five senses.  

Faris names the hybrid narrative mode inherent 
to magical realism one of  “defocalization” (46), 
which I understand instead as epistemic 
alterities—that is, the liminal  spaces produced by 
non-dominant ways of knowing forced to 
intermingle or interact with  dominant epistemic 
ideals. As epistemic alterities unfurl, characters 
are met with and embrace  ways of innate 
knowing that prize memory, imagination, desire, 
intergenerational trauma, and  even “reflexive 
relationship[s]” (Armstrong) that decenter the 
human without leaning into profit driven 
exploitation. These literary epistemic alterities 
likewise describe the experiences of  Indigenous 
peoples forced to integrate dominant modes of 
thinking or living (like Western truth  projects) 
into cultures rooted in precolonial thought, 
creation, and being. The ensuing cultural  
enmeshment of precolonial/postcolonial, 
nonhuman/human, nature/capitalism creates an 
entirely  new experience of reality for the 
Indigenous thinker; thus, an epistemic alterity is 
achieved  where before designations like ‘other’ 

and ‘primitive’ were simply embodied realities 
untapped  by violent colonization. The effect of 
this kind of transculturation or epistemic alterity 
mirrors  magical realism, where modes of 
empirical realism blend together with the 
magical, the mystical,  the spiritual, or the 
otherwise ineffable (Faris). 

Meyer captures this cultural enmeshment when 
she writes, “Here is where Indigenous  realities, 
contexts and understandings can benefit from 
cross fertilization with Western classical  
sciences” (“Holographic Epistemology” 94). For 
scholars like Meyer, most significant to a cross  
fertilization of epistemologies is 
acknowledgment that there is no universal 
system of  knowledge. In place of the hegemony 
of Western empiricism, Meyer proposes a 
concept of “cultural empiricism” (96) that 
acknowledges the significance of nuanced 
differences in peoples,  traditions, and locations. 
This acknowledgment—and subsequent cross 
fertilization—is,  however, only a sociopolitical 
prelude for groups like the Indigenous Regional 
Council of Cauca,  Colombia and the 
Confederation of Indigenous Nationalities of 
Ecuador (Walsh, 57), whose  conception of 
interculturality seeks to achieve an epistemic 
coexistence similar to Meyer’s  cultural 
empiricism. Here, however, cross fertilization 
with becomes a struggle against, not only  
Western hierarchy, but also Western hegemony 
in pursuit of material change, a feat that many  
believe can only be tackled through social, 
political, cultural, economic, and epistemic shi�s 
in  power. Unlike cultural empiricism, one of 
interculturality’s desired end goals is, in the 
words of  Pacari, an “epistemic decolonization” 
project intended to construct “a new social 
condition of  knowledge” (47). So while Meyer 
proposes a framework for recontextualizing our 
world,  Indigenous peoples in Ecuador, for 
example, are putting forth organizing demands 
from which to  reorient the organization of state 
and government. 
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To venture into magical realist worlds, readers, in 
the words of Zamora, must collapse  “the literal 
and figurative meanings of ‘vision’” (“Swords and 
Silver Rings” 31), or abolish the  boundaries 
between sight (sensory perception) and insight 
(mental processes). The seamlessness  or 
simultaneity of this collapse is echoed by 
Debicki’s understanding of Meyer’s cultural  
empiricism as an expansion or blurring “between 
the literal and figurative” (252). In its literary  
significance, the eyes alone are not the sole or 
most significant source of awareness, as readers 
of  realist fiction or even vocal proponents of 
empiricism might be accustomed to. Events in 
these  texts o�en cannot be explained 
“according to [Western] ‘logic, familiar 
knowledge, or received  belief’” (Faris, 7), but are 
generally no less true for it. Magical realism’s 
hybridity comes from 
this process of belief blending. Narrative events 
are not always “empirically verif[ied]” (3) and  do 
not necessarily need to be for readers to 
integrate into this new system of epistemic 
alterities.  Indigenous worldviews then intersect 
with magical realist worldviews in as much as 
both imply  that “symbolic and literal meaning 
exist so close together that, in some sense, there 
is no  difference at all” (Debicki, 252). Thus, 
Reality is not solely material—not strictly 
observable by  the five senses privileged by 
Western thinking—but an amalgamation of 
epistemologies caught  in the crossfire of 
precolonial and postcolonial tensions. 

The systems of knowledge at play within 
magical realism are o�en beholden to similar  
cultural cross fertilizations—and even struggle. 
Sense-defined experiences of reality do occur in  
magical realist texts, as in Western knowledge 
traditions of empiricism. However, these  
experiences are o�en enhanced and invigorated 
by traditions thought to subvert empiricism. This  
is true of Chang’s magical realist short fiction, 
where authority is achieved through myth,  
queerness, ancestral memory, and 
intergenerational trauma, the latter of which 

Magical Realist Modes
of Representation 

frequently serves  as a conduit for communication 
and knowledge acquisition. These avenues taken 
towards new  understandings of reality are at 
times themselves senses wielded by the queer 
women of color  walking Chang’s worlds, as 
unraveling epistemic alterities begin to disrupt 
ideas of a universal  reality or system of knowing. 

And yet, hierarchical or hegemonic order in 
Western thought presumes that certain  systems 
of knowing have greater claim to truth than 
others. This notion is similarly espoused by  genre 
conventions in realism, where authority is 
gathered through a preoccupation with the  
mundane, authentic, or ‘true,’ a narrative fixture 
that still carries over to much of magical  realism. 
O�en, an understanding of ‘authenticity’ is 
achieved within magical realism through a  
systemic record of detail observed by the naked 
eye, a stylistic choice popularized by formative  
writers working within the Latin American 
magical realist tradition like Gabriel García 
Márquez,  known by many for his sweeping 
paragraphs and his affinity for the exhaustive and 
the precise.  This literary inclination, ultimately 
subsumed by magical realism, Echevarría likens to 
European  archival traditions concerned with the 
preservation of facts, truth, or culture through the 
written  word. In other words, an archival 
tradition where authority is gathered through that 
which can be  recorded and preserved for 
English-speaking populations directly 
opposes—and even  invalidates—foundational 
Indigenous epistemologies like oral storytelling. 
Thus, methods of  Western knowledge acquisition 
and validation thought to be most authentic or 
valuable work to  weaken Indigenous 
epistemologies. Chang gets at the heart of this 
when she emphasizes the  importance of oral 
storytelling within her own oeuvre: “Because of 
barriers to literacy, oral  stories were o�en used as 
the primary way of recording history and myth.”  

To begin to confront the sociocultural contention 
between the written and the spoken,  Chang 
weaves ancestral knowledge, memory, and myth 
into her fiction, o�en without ever truly  
distinguishing ‘truth’ from ‘imagination,’ as 
epistemological distinctions like these are 
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irrelevant  to the experiences of her characters. 
This endows Indigenous and/or diasporic figures 
in her  works authority over the many stories 
running parallel, whether they’re overarching 
narratives or  anecdotal detours within a larger 
work: “My mother has never gotten her period. 
She claims she  got pregnant by pushing chicken 
eggs inside herself, and that’s why we’ve grown 
up so fast: we  have the lifespans of chickens. 
She laughed when she said it, but I cried every 
night for months”  (“Sitting the Month”). An 
epistemic alterity is achieved through the 
process of accommodating  non-dominant 
modes of representation, like oral storytelling, 
and we see this mode of  representation absorb 
power and thus authority through its reception 
by other characters, as when  the narrator begins 
to weep nightly over the new knowledge that 
she cannot live past her family’s  oldest hen, 
who’s fourteen years old. And though this piece 
of in-text knowledge eventually  appears to be 
inaccurate, it must also interact with events like 
the narrator’s mother later leaving  her 
“facedown in the water until [she] grew gills,” so 
that most knowledge—regardless of  perceived 
value or accuracy—is believed, experienced, and 
embodied until absolutely proven  false (o�en 
through nonexistence). 

To successfully achieve its hybridity, the magical 
realist narrative must make attempts at  
modifying Western genre conventions “based in 
empirical evidence, incorporating other kinds of  
perception” (Faris, 43) into the knowledge 
acquisition and experiences of the characters. 
This  could mean a seamless synthesis of 
ancestral philosophies—recurring within Chang’s 
repertoire  and integral to the Okanagan way of 
life (Armstrong), for example—or queerness as an  
embodied epistemological practice, as when 
Chang refers to queer desire as its “own bodily  
language and vocabulary that is separate from 
the languages [my characters have] learned,” like  
Mandarin or English. In other words, to be queer 
in the magical realist worlds of Chang’s fiction  is 
to embody a theory of knowledge all its own. 
Language is signaled in and around the body, a  
clandestine conception of communication that is 

by nature non-dominant; it can only be  
experienced, tapped into, and repeated by those 
few feeling and embodying the queer desire, so  
that the knowledge production occurring 
between two girls is at once reciprocal, 
symbiotic, and  constantly in collaboration, as in 
Chang’s short story “Five Wounds”: “I’d come 
here willing  something, willing to be seen, and 
Lily was turning toward me again, her hands on 
my shoulders,  swiveling me toward a window, 
stained-glass, of a woman getting stabbed.” 
Here, the image of a  woman being violently 
penetrated—presumably by a weapon of some 
kind, like a knife— enforces a power dynamic of 
assailant/victim that is directly contrasted with 
the reciprocity of  the narrator willing herself and 
Lily into a feedback loop of perception. To be 
looked upon by another lesbian is enough to 
inspire new knowledge, even if that knowledge 
begins and ends  with the existence of a second 
girl in an epistemic alterity initially thought to be 
absent of others.  Unlike the assailant/victim 
relationship as a tableau which hinges upon 
gendered power,  violence, and non-consent, the 
knowledge that more than one person might 
inhabit a queer  epistemic alterity is 
communicated with as little as Lily’s thumb 
touched “once to the back of a  girl’s neck” before 
she willingly dri�s away. The epistemological 
practice of queerness and  queer desire is then 
communal rather than individual, a physical 
language that requires an  interchange of some 
kind, as when Lily sees the girl she’s touched 
“look back at [her],” even  when Lily herself isn’t 
there, something she calls “scarier than those 
boys with their revving  chainsaws and their 
glow-in-the-dark skullcaps, I’m what 
disappears.” Lily’s language doesn’t  need to 
leave a mark behind to be experienced or 
understood, as the language of the woman  
being stabbed does. Neither is Lily empowered 
by the fear that her presence inspires the way 
that  the boys wielding chainsaws at the 
Halloween Haunt are. More than that, Lily 
doesn’t require  confirmation of the knowledge 
that she’s spooked the girls; because she’s 
lesbian, she  preemptively assumes that her 
physical presence and bodily language is itself 
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terrifying to both  herself and the objects of her 
desire. Thus, her epistemological practice is one 
of mutual fear  rather than an imbalance in 
power. This is unlike the boys carrying 
chainsaws, who are enacting  and embodying a 
performance of violence specifically designed to 
elicit physical reactions from  the girls. Put 
another way, Lily is forced to anticipate and 
consider the fear her desire might  arouse in 
other girls, even as she leaves the scene of terror 
without first confirming reactions— “And she 
was spooked, I knew it, I saw her look back at 
me, but I wasn’t there”—while the boys  
specifically seek out evidence that their violence 
has been understood as such to successfully  
fulfill their roles. This queer epistemology of 
consideration for others above the self is a 
critical distinction in Chang’s thematic body of 
work and in the Indigenous epistemologies 
touched on  herein, both of which work to 
subvert Western ways of knowing that center 
the individual and  their power. 

Meyer suggests that all systems of knowing are 
subject to complex “qualities of how  cultural 
people, distinct to a place, see and participate in 
the world” (“Indigenous and Authentic”  391). 
These complexities are particularly significant in 
cultures where relational existence or  reflexive 
thinking is focal; among Native Hawaiians, or 
Kānaka Maoli thinkers like Meyer,  knowledge is 
o�en defined by and absorbed through 
interactions with the natural world:  

This different understanding of epistemology began with 
my own Hawaiian people.  [...] It was delivered through 
song by those who understood the emotion of rains,  and 
why stones were gendered. It arrived from those who 
sailed vast open oceans  with veracious acumen and 
mythic curiosity. [...] Clarity grew from under blue sky  and 
within clear water as beaches and streams nourished my 
understanding and  dreams, and detailed noa huna (the 
secret insights from seen/unseen sources).  (“Indigenous 
Spirituality” 152–53) 

This is a principle that I argue also applies to 
magical realism, particularly Chang’s, where 
nature  re-exerts control over the widespread, 
capital-driven industrialization occurring 
through unusual  or uncanny events. Chang’s 

characters are frequently demarcated by the 
subservient or witness bearing roles that they 
play to the larger systems unspooling around 
them, including the natural  world. In this way, 
they themselves embody a decentered 
epistemological practice, one where  humans are 
second to nature, and passivity—o�en avoided in 
characters by Western literary  traditions—allows 
them to establish a line of communication (or 
reflexive thought project) with,  for example, 
bodies of water, as when Chang says in an 
interview about her novel Bestiary, “I also think a 
lot about water existing both inside and outside 
of the body. A huge part of the  indigeneity of 
Daughter’s family is their rootedness to the land 
and their understanding of land  and water as 
having its own autonomy and agency.” 

In Chang’s magical realist episteme, we see 
echoed an integral Indigenous principle put  
forth by not only Meyer, but also Million, who 
writes of the Okanagan or Syilx people: “[…] it is  
the ‘land,’ not the speakers who are central. It is 
‘all their relations’ in that place with the myriad  
entities that ‘make’ it. It is the ‘life force’ as it is 
known in that ‘place’” (342). The speakers are  
not central, though this doesn’t mean that 
they’re absent or discarded by nature itself. It 
seems  instead that acknowledgment of a 
non-central role in an Okanagan way of being 
and knowing  begins with the non-central 
subject’s understanding of nature as a force that 
possesses the power  to move and speak through 
them (Armstrong). Their relations to each other, 
particularly their  ancestors, to the surrounding 
flora and fauna, and to the natural environment 
that they inhabit, remain most integral to the 
formation of ‘place’ not only as a component of 
their so-called  empirical reality, but also as a site 
for sociocultural connection. In other words, the 
subject  relinquishes themself to the natural 
world, achieving a shared autonomy that is 
regenerative and  perpetually self-sustaining, not 
unlike this moment in Chang’s “Five Wounds”: 

Lily […] started to tell me a story, about how her mother 
had a limb made of wind.  [...] She carried her limb of wind 
everywhere. There’s no way to sever something  made of 
air. What happened to her, I asked, and Lily said that she 
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In the context of Meyer’s theoretical framework, 
the magical realist knowledge system expands to 
include not just events considered overtly out of 
the ordinary, but also modes of representation 
that the West has historically worked to banish 
from the realm of truth production: imagination, 

Epistemic Liminalities:
Being, Seeing, Knowing  

nostalgia, reflection, meta-consciousness, 
intuition, ancestral knowledge or ancestral 
memory, cultural tradition, and so on and so 
forth. Specifically, Meyer proposes a holistic 
framework for understanding Indigenous 
knowledge with help from post-quantum 
sciences. She calls this framework “holographic 
epistemology” (“Holographic Epistemology” 94), 
and within this framework, she identifies three 
principal categories. First, the body. This, Meyer 
likens to empiricism, though she again makes the 
distinction that sensory knowledge is culturally 
defined. The body captures sense-memories 
considered objective and physical, experiences 
like “scraped and bloody knees from a hill we 
knew would thrill us” or, “the weight of a 
premature baby in one hand” (96). Second is the 
mind. The mind is responsible for much of the 
color that magical realist worlds carry (Zamora 
and Faris) and is frequently the source of creation 
or reality construction in Chang’s work. This 
means it is also the site of awareness, idea, and 
assigned meaning, and o�en blankets the 
physical world. The spirit is the third and final 
category of this holographic triangulation. This, 
according to Meyer, completes the trilogy, and 
includes the transpatial, non-physical, cultural, 
mystical, and contemplative (97).

When applied to Chang’s short fiction, crucial 
parallels between this holographic epistemology 
and magical realist epistemologies emerge. The 
following one-sentence excerpt from Chang’s 
short story, “Skins,” best captures, in miniature, 
the parallel that I posit: “The front door was 
framed in white columns that reminded me of 
whale bones, the ribs of a myth.” When broken up 
into pieces, Meyer’s framework becomes 
immediately discernible. “The front door was 
framed in white columns” is a piece of 
information gleaned by the main character Sacred 
through sense-experience. Thus, it’s considered 
physical and objective. But it quickly segues into, 
“...that reminded me of whale bones.” This comes 
from the mind, or memory. It’s a mental leap that 
might seem random to anyone but Sacred, who 
carries cultural experiences distinct from the rest 
of the world, and whose inner reflection has the 
power to devour and transform inanimate 

was gone.  Eventually her entire body assimilated into wind, 
and now she rattled bodies of  water and induced storms in 
other countries and occasionally visited her daughters  by 
wind-burning their chins and suspending their skirt-hems, 
li�ing them to the  ribs.

Lily’s mother serves as a conduit through which 
nature—specifically, the wind—can communicate 
its existence. The wind reclaims autonomy over 
encroaching capitalistic and  colonial forces by 
bruising “everything [Lily’s mother] touched,” by 
quite literally moving  through her, and eventually 
absorbing her physical form. Death, in this 
instance, is framed as a  regenerative process, 
where forsaking one’s flesh means returning to 
nature. This  epistemological impulse then works 
to disrupt the “human-defined subject of law and 
with it the  Western, colonial, and Cartesian logic 
that separates humans and nature” (Walsh, 65), an  
epistemic function that allows Western truth 
projects gleeful sanction to impose on a  
disembodied notion of nature through 
exploitation. In Chang’s work and in a 
nonhuman-centered  Indigenous framework, 
nature takes precedence over impulses toward 
greed and colonization.  More to the point, the 
idea of passivity, subservience, or observance as a 
strength rather than a  poor mode of narration is 
of note, as it defies our understanding of Western 
literary traditions,  specifically literary traditions 
concerned with the hero’s journey. In Chang’s 
magical realism, the  existence of a human hero 
would only threaten the autonomy of the natural 
world. Instead,  humans stand witness to the 
thrashing forces of a vengeful Earth reclaiming its 
body from the  exploitative powers of empire, and 
this display of natural strength is itself heroic. 
Nature, then, is  the ultimate authority on 
knowledge—not humankind. 
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objects. And finally, the sentence concludes 
with, “the ribs of a myth.” Myth is a theme that’s 
present in all of Chang’s fiction and is always 
closely interwoven with ancestral memory and 
ancestral knowledge—and thus transcends 
notions of a physical place or a sense of 
belonging. In this sentence alone, we move from 
body to mind to spirit in a single sentence, 
although Meyer urges readers to think of this 
trilogy not as a linear narrative, but as a 
simultaneous, three-dimensional, holographic 
event.

In “Sitting the Month,” Chang begins: “The white 
girls lightened their hair in the summer with 
lemon and olive oil. My hair stayed dark. In some 
photos, I looked like another girl’s shadow: 
weightless, shapeless, my body missing a body.” 
Photography here is an apt example of the 
liminal space suggested by Meyer’s 
epistemological triad, as we experience the 
mind, the body, and the transpatial in a 
seemingly synchronous, superimposed 
knowledge system. Moreover, it’s a system that 
is no longer devalued as in the Western 
‘civilizing’ project, but understood as a significant 
or notable epistemic alterity through which “all 
things from trees to photographs have a 
potential spiritual vitality” (Quayson). Put 
another way, photography as a practice might 
seem like a scientific pursuit with the goal of 
representing ‘objective reality,’ but it entails both 
the photographer’s taking and processing of 
light-sensitive material and the artistic intentions 
of each individual photographer and viewer, 
respectively. At its most rudimentary, 
photography should be an empirical quest to 
capture that which already universally exists—or 
at least that which remains available to all 
able-bodied viewers (when pointing to the limits 
of sense-derived knowledge, it is important to 
include differently-abled perceivers). And yet, as 
Chang demonstrates here, photography 
becomes its own unique liminality, a notable 
way “in which to view and experience 
knowledge” (Meyer, “Holographic Epistemology” 
94) that is neither purely scientific nor wholly 
creative. Instead, it’s a metaphysical parallel to 
an idea Meyer has already conceptualized: that 

no knowledge system or experience can ever 
claim to be truly empirical or objective.

It is the job of Western truth projects to 
systematize knowledge and its acquisition, such 
that epistemic alterities are othered if not 
outright erased, and, as Million puts it, this 
subjugation and erasure of “epistemologies that 
are nonhierarchical and nonhuman centered is 
not accomplished without violence” (340). In 
other words, Western truth projects have failed 
to disclose their own liminality. On this front, 
Chang does not fail. ‘Liminality’ here comes from 
the Latin word ‘limen,’ meaning threshold. Thus, 
we might interpret liminality as the entry point 
that separates—or joins—two or more spaces, 
systems of knowledge, or even realities 
(especially those considered disparate). 
Liminality might denote disorientation or 
dissociation arising from perceived ambiguity, as 
is described in anthropological definitions of the 
concept. When someone is caught in a transitory 
stage, for example, it’s because they’ve entered 
into a space of pre-flight, as a convergence 
between contrasting worlds closes in (Turner). 
To an architect, liminality might signify an airport 
or a hallway. To an anthropologist, it could be 
“the intervening phase of transition” (Turner, 57) 
in a rite of passage. In Chang’s work, this 
liminality is best demonstrated by the 
photograph. That a girl captured on film might 
also be perceived as a shadow, as the dark 
matter or detritus of a hegemonic class of white 
girls, as unintentionally ‘crossing over’ or ‘caught 
between’ a space ruled by race, seems peculiarly 
liminal. On film, the unnamed main character is 
thrust towards an involuntary point of entry 
and/or departure. It’s difficult to say which, as 
the ambiguity between empirical sense data and 
imagined reality in a photograph is—as with 
Meyer’s trilogy—simultaneous, specific to each 
culturally defined participant, and so inextricable 
that the sense data and the imaginary are 
impossible to si� through separately, at least for 
Chang’s protagonist. There is no telling where 
real begins and magic bleeds out.

When Chang writes that, “[t]he white girls 
lightened their hair in summer with lemon and 
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Through Indigenous ways of being and knowing, 
we see that a person’s capacity to conjure 
meaning at will through alternate epistemic 
avenues aids in their construction of reality, so 
that the interiority of the mind has the power to 
become the external world. This is directly 
paralleled by magical realism, where, as posited 
by Zamora, sight and insight can be and are the 
same impulse. This might mean gazing upon a 
photograph and understanding that the personal 
meaning assigned to that object—magical or 
otherwise—is immediately true of one’s material 
reality. Put another way, the eyes characters 
inhabit as they journey through magical realist 
texts become their pen and their paint brush, 
giving precedence not to objects as objects or 
their inherent value, but to a holographic 
knowledge system: to creativity and flesh and 
personal history, to lineage and desires and 
dreams—unreliable though they may be—to 
assumed meaning, to sentimental value, to 
figurative weight, to alternate proposed realities 
where hybridity is an unfortunate condition of 
empire.

In the words of Debicki, “Indigenous peoples’ 
cultural knowledge leads to a different 
experience of what is real” (250), in the same 
way that the experiences of the characters inked 

(Post)colonial Positionality

olive oil. My hair stayed dark,” the question of 
desire versus determination arises. In this short 
story, the white girls possess the ability to alter 
the sense data that they produce at will, while 
the protagonist is confined to her own liminality. 
Who is she? Can her identity or image be traced 
back to the objective reality of her body? Here, 
the white girls embody the very essence of 
empiricism as defined by Western truth projects. 
Their aesthetic alterations and thus existences 
are recognized as a universal sense experience. 
By contrast, the protagonist is imprisoned by her 
mind, metacognition, and internalized racial 
trauma. This is what Meyer calls “wisdom: 
naauao, which means ‘enlightened intestines’” 
(“Holographic Epistemology” 96). Chang’s 
protagonist is not permitted universality, or 
objectivity. She is consigned to her body and all 
the wicked, magical, and o�en violent ideas it 
produces in herself and those who observe her. 
In “Sitting the Month,” the protagonist of color 
can never live in the perceptual stage “prior to 
cognitive acts such as inferring, judging, or 
affirming that such-and-such objects or 
properties are present” (Hatfield). She can never 
be sense data alone. She is not just darker in 
pigment relative to the white girls captured on 
film. She is also their shadow—simultaneous and 
perfectly symmetrical, at once physical and 
totally ephemeral, the “body missing a body” or 
girl made ghost. She is the triangulation of all 
knowledge.

Azim describes the perpetual negotiation that 
occurs when those perceived as normatively 
noncompliant enter into spaces that call into 
question their identity. She calls this experience 
a “shi�ing of […] positionalities in a space of 
foreign authority,” (453), as with the photograph 
in Chang’s short story. In the photograph, 
authority is individual and thrown into sharp 
relief by reference points (the white girls) 
recognized as sociopolitically normative—that is, 
white and empirical. That the main character’s 
otherness—this quality of nonbeing or ghost-like 
liminality—might be inherent to the body, an 
ingrained knowledge she carries with her as a 
result of her sustained suffering, seems the most 

terrifying and magical. But if the photograph 
represents a space of individual authority, one 
where the sense experience captured on film is 
doomed to be endlessly reinterpreted, 
re-remembered, and reenacted by each 
participant that picks it up, it’s clear that the 
shadow self the protagonist sees—and fears—is 
self-imposed. That, then, is more terrifying and 
more magical than filling a prescribed role. Not 
that she has been cast as the shadow without 
her consent by the wildly overrepresented white 
girls, but that she has begun assigning it to 
herself unconsciously due to the racial 
hegemony that she lives under, even when she is 
the sole authority of her own story, as with the 
photograph.
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into magical realist landscapes are shaped by the 
hybrid knowledge systems that they’ve 
assembled for themselves. In response to the 
(post)colonial structures rearing their wicked 
heads, these systems of knowing and 
understanding roar back at the empires fighting 
to subjugate, swallow, or supersede them. This 
resistance comes with a contract of its own. 
Magical realist landscapes, in addition to 
reasserting imagination a�er or in anticipation of 
imperial violence, come with a certain instability. 
We, readers, agree to this with the understanding 
that our participation in reality is shaped by the 
meaning we endow to the world around us, 
which is true not just of the books we read but 
also of the lives that we inhabit. This Indigenous 
impulse and its literary parallel is significant, as it 
allows a conquered people to reassert their 
power through realities that they've constructed 
for themselves. Not a ‘reality’ that's been forced 
on them by the empire that they’re living under, 
but one where the capacity to imagine, touch, 
and connect is the ultimate response to violence, 
and, also, one of the last lines of defense that 
they have. Magic can be and is alive not just 
within the worlds of the magical realist novel, 
but also in the realities of Indigenous peoples 
and those around them: “The fluidity of these 
boundaries, which are more inclusive than 
exclusive, means that our relationships with 
so-called non-living things remains within the 
realm of the real. As such, when I refer to earth 
as my mother I am not using metaphor, I am 
being literal. This active relationality is built into 
our languages, too” (Debicki, 250). 

\The key idea here, and one which constitutes a 
thematic through-line in Indigenous scholarship, 
is that the universe is alive. Moreover, we’re 
constantly forging connections with it, 
connections that are distinct and culturally 
defined, connections that are experienced, and 
remembered, and synthesized, so that a simple 
white door to one person might evoke whale 
bones and also the scaffolding of ancestral 
storytelling. Of particular note is Meyer’s third 
category: the spiritual quality that infuses not 
only the magical realist world, but also the world 

of Indigenous knowledge production. Key also 
are expressions of intention, humility, and 
gratitude in the face of new and ancient 
knowledge systems, systems that have suffered 
at the hands of Western epistemology, and, most 
significantly, systems that have just as much of a 
claim to truth—if not more—as the projects that 
have historically sought to exterminate them.
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STUDENT PAPER 6

This study researches the effect of inclusive 
language when used in online bias reporting 
mechanisms as defined by forms-based data 
intake webpages specifically, and how it 
increases or decreases the reporting of these 
incidents. In dialog with prior research, a 
correlation has been found where victims are 
more inclined to report bias and feel more 
encouraged to report such incidents when 
inclusive language is used. Non-reporting can 
also be based on fear of reprisal or vaguely 
worded privacy statements. Title IX regulations 
delineate data privacy requirements and, as 
such, are a valuable educational resource in best 
practices for data collection and dissemination. 
ADA Law, enacted in 1990, has roots deeply 
embedded in the fair housing, civil rights, and 
disability rights movements, which serve to ban 
bias, harassment, or discrimination based on 
race, ethnic origin, sex, or ability. Guidelines from 
these laws, along with a comparison of the 
University of California at San Diego (UCSD) 
Office of Students with Disabilities (OSD) and the 
Office for the Prevention of Harassment and 
Discrimination (OPHD), are the basis of this 
study. Thus, inclusive language, coordination 
between relevant webpages, and greater 
transparency regarding data privacy will result in 
more inclusive and positive experiences for 
students with disabilities.  

ABSTRACT Keywords: Inclusion, Bias, Disability, 
Harassment, Reporting, Data, Privacy, Gender, 
Discrimination, Accommodation 

The effect of inclusive language, when used in 
bias reporting mechanisms, is crucial to 
enhanced student involvement and comfort in 
reporting bias incidents. This research project 
aims to raise awareness of the current state of 
interdepartmental communication on the UCSD 
campus and offers recommendations on how to 
increase inclusiveness and student 
empowerment when using these mechanisms. 
While this paper is a case study based on 
observational research, it is also interactive. It 
includes live links and images of various 
webpages and forms discussed herein. This 
design strategy allows the reader to interact with 
webpages in the same way a student might and 
explore the other governmental and regional 
websites included herein. Inclusive language in 
this context, is defined as using language as 
"inclusively as possible, inviting communication 
while also attending to the specific texture of 
individual experiences" (Price 2011). Literature 
regarding the use of inclusive language in bias 
reporting mechanisms is surprisingly scarce, 
especially so when discussing experiences of 
disabled students in settings of higher learning. 
Therefore, this study aims to add knowledge to 
this area of research. 

Use of Inclusive Language and Coordination
of Bias Reporting Mechanisms Creates a

Better User Experience

 
Elizabeth E. Ingram 
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Kirpitchenko's work outlines processes and 
mechanisms underlying knowledge creation and 
how it is researched. This case study focuses on 
insiderness and outsiderness as research 
methodologies. A researcher's insiderness not 
only bears personal characteristics but can also 
reveal certain suppositions, assumptions, biases, 
beliefs, and expectations; with insider researchers 
tending to have inside knowledge about a 
particular group. This case study provides a 
theoretical overview of the importance of insider 
research method and its origins in the early social 
sciences. It also expands on the positive ethical 
and practical implications of researching as an 
insider to the social groups, processes, and 
practices under study. 

This study examines existing webpages, 
documents, archival records, data privacy issues, 
and how these pertain to students seeking 
disability accommodation. Using the Insider 
Research Method, the study of the bias reporting 
mechanism at UCSD is based on field research 
used to gather primary observations, specifically 
the interaction between the OSD and OPHD 
departments and how these departmental 
webpages interacted with and channeled users to 
a bias reporting mechanism (Kirpitchenko & 
Voloder, 2014). This research was conducted by 
visiting and interacting with currently operating 
websites: the UCSD OPHD, ODS, TritonLink and 
My TritonLink, UCSD Blink Human Resources, 
CARE, and CAPS, as well as conducting a  
literature review which included different policies 
and laws that pertain to inclusiveness and 
campus violence reports in keeping with Title IX 
and Clery Act legislation--see Appendix A.  

This book describes the conceptions of disability, 
illness, and mental illness in the setting of higher 
education. Although much of her research 
addresses mental disability, this book asks how 

METHODOLOGY 

For the purposes of this paper, many definitions 
may be found in the body of the paper itself. For 
further reference and clarification, the definitions 
of special terminology and acronyms used are
to be found in Appendix A. For images of 
specific forms used in this paper, please refer to 
Appendix B.  

DEFINITIONS  

LITERATURE REVIEW   

Price, Margaret (2011). Mad at 
School (Corporealities: 
Discourses of Disability). 
University of Michigan Press. 
Kindle Edition. Location 373.  

Kirpitchenko, L., & Voloder, L. 
(2014). Insider research 
method: The significance of 
identities in the field. SAGE 
Publications, Ltd.   

Singer examines the reasons why people fail to 
report their victimizations to the police. Victims 
state that the reason for not reporting was 
because determinations had been made that the 
incident not serious enough to warrant official 

Singer, Simon I. “The Fear of 
Reprisal and the Failure of 
Victims to Report a Personal 
Crime.” Journal of Quantitative 
Criminology, vol. 4, no. 3, 1988, 
pp. 289–302.  

education practices might change if we 
understood disability to incorporate the disabled 
mind. Mental disability affects areas of American 
culture, including academics. Price asks that we 
reconsider the long-held values of academic life, 
including participation, security, and 
independence. She concludes by stating that 
academia produces and perpetuates a privileged 
"able mind" paradigm and that U.S. students in 
higher education would benefit from practices 
that create more inclusion and accessibility for 
disabled students.    
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Another example of non-inclusive design occurs 
on the OPHD Make a Report2  page. Noted as a 
best (design) practice on crime reporting 
websites, specifically those that deal with bias 
reporting, sexual violence, or partner abuse, is to 
include an oversized safety button (graphic) to 
allow a quick exit from a page for a victim's 

Interdepartmental coordination is crucial in the 
service of a diverse student body. Personal safety 
is supported by the interconnection of laws and 
policies pursuant to the reporting mechanisms of 
universities that receive Title IX funding 
(University of California, 2020). The Clery Act, the 
Violence Against Women Act (VAWA), the Family 
Educational Rights and Privacy Act (United States, 
Dept. of Education, 2020), as well as state and 
local laws, govern institutional policies and 
reports around campus violence (Clery, 2021; 
Police, 2021). 
  
How websites sometimes do not coordinate or 
interconnect is illustrated on the homepages of 
the OSD and OPHD: the first being the logo, or lack 
thereof. Specifically, the OPHD page for students 
does not explain the OPHD acronym, nor is there 
an inclusive logo1.   Webpages designed for 
student use differ from those designed for UCSD 
faculty and staff. A quick Google search brings up 
the UCSD Blink OPHD webpage, where an 
immediate comparison may be made to the site 
used by students. As an example of inclusive 
design, the use of verbiage and logos is indicative 
of the paradigm of inclusion concerning staff and 

Existing Issues – A Lack of 
Inclusive Language and 
Coordination of Webpages    

1 UCSD OPHD homepage:  https://ophd.ucsd.edu 2 OPHD Make a Report page:  https://ophd.ucsd.edu/report-bias/index.html 

FIGURE 1: 
OSD and OPHD designed for 
student use (black-top), and 
UCSD Blink faculty website 
homepages (blue-bottom). Note 
inclusive logo used on OPHD 
Blink page, lower right. 

Note:  Differences between student and faculty/staff homepages. 

intervention, or that nothing could be done. 
However, a segment of victims also stated that 
they did not report due to their fear of reprisal. 
Reprisal, or retribution, is more o�en a factor 
when victims are female and acquainted with 
their abuser. O�en, reprisal is the stated reason 
for not reporting a crime, based on the perceived 
danger from the perpetrator or situations 
surrounding the assault. Singer’s analysis strongly 
suggests that in certain social environments the 
fear of reprisal is a major factor in the 
nonreporting of crime. For the purposes of this 
paper, I applied this research to a university 
campus setting.  

faculty (Blink pages), as compared to the lack of 
such on webpages intended for student use. The 
student landing page (the page students see first 
when “landing” on the OSD webpages) contains 
no inclusive logo link, and the homepage title, 
Home, is difficult to see in a small font in 
lowcontrast gray, which may confuse a first-time 
or sight-impaired viewer. The BLINK OSD page 
includes a list of helpful contacts for faculty staff 
members, is well designed and instructive.  
There is no such list on the corresponding page 
for student use (see fig. 1 below). 
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Unfortunately, even with improved coordination 
between departments and quick exit buttons, 
filing a Bias Incident Report can be a confusing 
experience, especially for someone who has 
recently been victimized by harassment or a 
discriminatory incident. Creating an inclusive and 
equitable space for students to address and 
report bias incidents in terms of language and 
proactive design strategies results in a higher 
reporting compliance rate and a more positive 
experience for the complainant (victim) or 
advocate reporting a bias incident. Further, 
although the term bias is present in the page URL 
(useful when searching for a bias reporting 
mechanism), the word is not used until halfway 
down the page in the Why Report? section. The 
addition of the word should be made to the first 
paragraph of the page for easy identification by 
the student user.  

As challenging as filing an actual bias report is, 
the TritonLink3  landing page, the information 
entry point for all UCSD incoming students, does 
not make things clear for students either. 

Obstacles to Filing a Bias 
Report and How Web 
Design Effects Reporting    

3 TritonLink Sign-in Homepage:  https://students.ucsd.edu 4 UCSD CARE About Us page:  https://care.ucsd.edu/about/index.html. 

FIGURE 2: 
Logos used as navigation buttons  

Note:  Different well-known logos used as decoys to quickly switch pages. Difference in inflections
and meanings of the words escape in comparison to exit.  

FIGURE 3: 
Two optional designs (although 
still using phrase “Quick Escape”).   

Note:  Use of a floating quick exit button4 that moves with the reader on the CARE page.

privacy and safety. This feature should be used 
consistently on each page that discusses topics 
like the above. At first glance, this Quick Escape 
button may seem innocuous, but the placement 
and subtext point to another meaning entirely 
(see fig. 2 following). A victim, specifically a 
victim with disabilities, cannot usually make a 
"quick escape." Words like these can act as 
trauma triggers, psychological stimuli that 
prompt involuntary recall of previous traumatic 
experiences, further contributing to emotionally 
triggering incidents in certain individuals (Center, 
2014). A more thoughtful and inclusive 
rewording of the button could be Quick Exit, as 
seen below (see figs. 2 and 3). 

Although this page includes drop-down menus 
containing links grouped into the helpful 
categories of Academics, Finances & Jobs, Student 
Life, Well-Being, and Campus Services, the links to 
Disability Services and Personal Safety are hidden 
in the Well-Being menu. To view their 
personalized student information such as Webreg, 
enrollment, and financial aid status, a student 
must log in to their My TritonLink page. Once 
there, the drop-down links change, and there is 
no longer a Well-Being menu available. Also of 
note is that the My TrintonLink page contains a 
link back to TritonLink itself, titled Current 
Students. Perhaps a relabeling of this to 
TritonLink would be a helpful addition. On these 
TritonLink pages critical department links are 
listed. The Disability Services link should be added 
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Note:  Placement of Disability Services not placed in Student Life menu. .

FIGURE 4: 
TritonLink page, Student Life and 
Well-Being drop-down menus 

5 TritonLink Personal Safety @UCSD page:  https://stu-
dents.ucsd.edu/well-being/personal-safety/index.html 

The Personal Safety @UCSD  page is also 
contained in the Well-Being menu. This link 
should also be moved to the Student Life menu 
to represent inclusive student life on campus. 
Listed last on this page under the heading of 
sexual harassment is a short description of the 
OPHD, inferring that this office covers sexual 
harassment issues only. Then, a quick scan of the 
terminology used on this page shows that the 
topics are primarily weighted toward "sexual" 
assault: with specific terms repeated multiple 
times such as assault (8), sexual (7), harassment 
(4), discrimination (3). The term "bias" is not used 
or defined (Bias). It is important to note that the 
definition of a hate crime is a crime with a bias 
component (United States, Dept. of Justice, 2021). 
This emphasis is significant with the current 
upsurge in hate crimes, including those toward 
the Disabled Community. If the term "bias" is not 

Personal Safety and
Confusing Verbiage      

going to be used in parallel to sexual harassment 
or in context with other crimes like sexual 
assault, perhaps the term "hate crime" along with 
"sexual assault" would be more in accordance 
with the definition of the term "hate crime" the 
first use of which occurred in 1960 and is now 
part of the common vernacular (Hate).  
  
Also found on the TritonLink page is a link 
broadly proclaiming the Center for Advocacy, 
Resources, and Education (CARE). It should be 
noted that due to the text on this webpage CARE 
seemingly does not provide advocacy for victims 
of sexual harassment, bias, or 
discrimination--only sexual assault. Calls to CARE 
regarding sexual harassment are referred to 
Counseling and Psychological Services (CAPS) 
when they should be referred to the Office for the 
Prevention of Harassment & Discrimination 
(OPHD) first. No mention is made on any of these 
pages of this interdepartmental procedural 
hierarchy, or lack thereof. 

Importantly, the terms “sexual harassment” and 
“sexual assault” are not interchangeable (Rape 
2021). As defined by the Equal Employment 
Opportunity Commission (EEOC), sexual 
harassment includes: 

• Unwelcome sexual advances 
• Requests for sexual favors 
• Other verbal or physical harassment 

of a sexual nature in the workplace or 
learning environment 

It is essential to understand that sexual 
harassment does not always have to manifest as 
sexual behavior or be directed at one person. For 
example, negative comments about women may 
be considered sexual harassment (Sexual). 
Currently, there is a link to the OSD homepage to 
this page. However, there is no reciprocal link 
back to this vital Personal Safety @ UCSD page, 
which means that a student reading about 
personal safety who may have been   a victim of a 
crime does not have a direct access link to the 
OPHD from this page.   

to the Student Life drop-down menu along 
with Athletics and Recreation, Diversity and 
Student Involvement (see fig. 4 below). This 
design is a missed opportunity to present diversity 
and inclusion of students with disabilities as part 
of student life to the thousands of UCSD Triton 
students perusing these webpages. 
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When a student does find their way to the OPHD, 
and has decided to file a Bias Report, the wording 
on the webpages again becomes vague. The 
OPHD is a UC Title IX compliance office, tasked 
with investigating sexual harassment and sexual 
assault on campus. Title IX 2020 guidelines are 
currently in flux, which may be why the online 
form previously titled as Filing a Bias Report, has 
been recently renamed as the OPHD Incident 
Report Form (Office for the Prevention of 
Harassment and Discrimination, Filing a Report).6  
In another example of the lack of webpage 
coordination, the Sexual Violence Prevention and 
Response (SVPR)7  homepage contains 
instructions on “Filing a Report, noting that there 
are four different reporting options available: 
Administrative, Criminal, Civil, and 
Non-Reporting.” There is also a link to Privacy 
and Confidentiality,8  which delineates the 
difference between the filing a report and making 
a claim. Also, on this Privacy and Confidentiality 
page, the Title IX Coordinator/Sexual Harassment 
Office is referenced as obligated to respond to 
reports, and confidentiality of these reports, as 
such requests will be considered in the “dual 
contexts of the university’s legal obligation to 
ensure a working and learning environment free 
from sexual misconduct and the due process 
rights of the accused to be informed of the 
allegations and their source” (University of 
California, San Diego, 2020).  

Unfortunately, the UCSD Annual Reports (aka 
Annual Security Reports) still have not been 
updated past 2015. The OPHD has not released an 
annual report since 2015, as noted in a 2018 article 
in The Triton (Borrelli, 2018). These annual reports 
include the number of sexual harassment and 
discrimination complaints filed with OPHD in 
coordination with other departments such as the 
UC San Diego Police Department and CARE. In 

Bias Reporting and
Privacy Infringement       

6   OPHD Incident Report Form:  https://ucsdcms.i-sight.com/portal 
7   UCSD Sexual Violence Prevention and Response: https://sos.ucsd.edu/fil-

ing-a-report/index.html 
8   UCSD Privacy and Confidentiality: https://sos.ucsd.edu/resources/priva-

cy.html 

particular, the 2015 report lists 185 Harassment 
Allegations, of which fi�een were noted explicitly 
as relating to a disability or medical condition. 
Most complainants were undergraduate and 
graduate students, and most respondents were 
listed as other, with faculty listed as the 
second-highest respondent. The summary of 
allegations quoted disability discrimination as 
occurring most o�en, using the similarly worded 
phrases "bias based on disability" and "harassment 
based on disability" as equally reported. Glaringly 
apparent is that a majority of the actions 
categorized as taken in these situations are listed 
as "insufficient evidence," meaning not acted 
upon due to lack of evidence. In a 2018 article in 
The Triton, then Director of the OPHD, Elena 
Dalcourt, stated that the OPHD Annual Report had 
been canceled in 2015 in favor of a new format to 
"more strategically support their effort and 
mission." She then estimated that complaint 
statistics for the 2017-2018 school year totaled 630 
complaints, a 252 percent increase compared to 
the 2015-2016 report (Borrelli, 2018). 

The most efficacious and legally binding reporting 
mechanism format of the three choices given is 
the online form9  (although this is not mentioned 
on the form itself). What is mentioned is that the 
information a complainant provides will be 
shared with the appropriate university officials 
involved in any monitoring, investigation, or 
resolution of the incident, even if the complainant 
does not want a university response. These 
conditions act as a deterrent to reporting, which 
skews the data from reflecting the actual rate of 
bias incidences on campus. An example of this 
complex and confusing situation is referenced in 
the current and newly published UC San Diego 
2021 Annual Security and Fire Safety Report, 
reference is made to an agreement dated 
November 6, 2015.  It reads:  

…in accordance with California law and by a Memorandum 
of Understanding, the UC San Diego Police Department will 
disclose to the San Diego Police Department any report of a 
violent crime, sexual assault or hate crime received by the 
UC San Diego Police Department, either reported directly or 

9  OPHD Incident Report Form:  https://ucsdcms.i-sight.com/portal 
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through a Campus Security Authority, and made by the 
victim for the purposes of notifying the University or law 
enforcement. These reports will not identify the victim, 
unless the victim consents to being identified a�er they 
have been informed of their right to have their personally 
identifying information withheld. If the victim does not 
consent to being identified, he alleged assailant shall not 
be identified in the information disclosed to the San Diego 
Police Department.  (---Police, 2021, p. 10) 

  

Additionally, a student is referred to the CARE 
office on campus if they have experienced sexual 
violence and would like to learn more about their 
“options.” As a victim, not just an experiencer, one 
would need guidance and probably consultation 
as well as intervention. As a disabled student, this 
CARE contact is reported to the OSD office. How 
this information is used is unstated. 
Psychologically, filling out a form dictates a 
confident presence of mind usually not found in 
someone who has recently experienced 
victimization for perhaps the first time. In terms of 
the options mentioned above, the complainant 
already has been told in no uncertain terms, quite 
harshly in fact, that all expectations of privacy will 
be given up by reporting the Bias Incident (Bias). 
The CARE website does, however, offer support 
and advocacy services, although there is included 
a odd disclaimer that internet communication is 
not secure, with no further explanation but that 
all communication with users of CARE services is 
somehow “privileged and confidential.” 

As mentioned previously, the OPHD Incident 
Report Form webpage has been replaced. The 
latest iteration of this bias reporting mechanism 
shows via a timy icon at the very bottom of the 
scrolled webpage that it has been outsourced to 
i-Sight Case Management, headquartered in 
Ottawa, Canada. Their homepage describes 
i-Sight So�ware as “a powerful case management 
platform that streamlines your investigative 
process and provides the data you need to 
analyze results, prevent incident and losses, and 

Lack of Advocacy and
Questions of Data Privacy        

In addition, the Sexual Violence & Prevention 
pages contain a CARE Advocates FAQ.12   This FAQ 
is very detailed and includes jargon that hinders 
comprehension in the general reader and 
separates related subjects into two different 
models: one for investigation and adjudication for 
cases involving students and the other for cases 
involving faculty and staff. The favored emphasis 
for both appears to be adjudication. Perhaps this 
information would better serve students if listed 
on the CARE webpages themselves. 

Two Different Models of
CARE:  Adjudication vs.
Investigation  

protect your employees.”10  No mention is made 
of the protection of complainant’s (e.g., students) 
data unless, of course, student and employee 
complaints are treated in the same (unstated) 
manner. In a YouTube video, i-Sight describes 
itself as Investigative Case Management 
So�ware.11  In this video, Joe Gerard, COO, 
describes how the so�ware compiles incident 
data, then parses and distributes this data on a 
need-to-know basis. No information regarding 
data privacy laws for this situation is listed on the 
UCSD site, nor is information regarding 
international data-sharing norms or the broader 
field of personal data protection regulations 
between countries addressed. Perhaps the UC 
system sees student data as customer data and as 
such ascribes to rules based on international 
consumer data rules. As such, data type and 
international data storage rationale may be 
understood based on the tax status of the UC 
department, or affiliate, involved. The tax status 
of the regents of the University of California is at 
once listed as a public trust, a public corporation, 
self-governing and not subject to California 
nonprofit public benefit corporation law, is 
qualified for tax exemption as an organization, 
and is also classified as a public charity (Tax).  

10   i-Sight Homepage:  https://i-sight. 
11   i-Sight YouTube Video:  https://www.youtube.com/watch?v=9AykO-

ZF7AEU
12   SVPR CARE Advocates FAQ: https://sos.ucsd.edu/faq/care-advocates.ht-

ml#Who-are-CARE-advocates,-and-how   
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The OSD describes itself as working closely with 
all students, including those with temporary and 
permanent conditions and their families. In fact, 
they state that they work with all students. This is 
inclusive yet vague verbiage that needs to be 
clarified. 
  
The OPHD is the University’s Title IX 
representative office and oversees UCSD’s 
compliance with the sexual violence and sexual 
harassment policies. However, the OSD 
Disability-Based Grievance Procedures page 
states, “to treat students with respect, a timely 
response and to ensure against reprisals, and to 
deal confidentially with these issues to the 
greatest extent possible” as their goal.16   Although 
the complainant has already been routed to this 
form, the complainant is then encouraged to 
contact the OPHD if they believe they have 
experienced discrimination because of their 
disability, specifically regarding accommodations 
and interactions with the OSD office itself. This 
specific use of non-focused user instructions can 
be very confusing for a bias report claimant as 
nothing is stated about acts of harassment or bias, 
and is inconsistent with the use, or lack thereof, 
on other university webpages (see fig. 5). 

Lack of Transparency: 
The OSD and the OPHD 

The UCSD Student Health Services (SHIP) is only 
available to students with approved insurance, 
i.e., UC SHIP administered by Anthem Blue Cross. 
It should be noted that some lowincome or 
students with disabilities may have other forms 
of insurance such as Medi-Cal community-based 
programs. CAPS “invites” these unserved 
students to utilize alternative CAPS Groups and 
Workshops13 , iFlourish self-improvement 
programs14 , and local Urgent Care15  (offcampus) 
clinics. CAPS is a brief intervention model and as 
such students will be referred to other 
practitioners off-campus. If a student is already 
under the care of a therapist outside the CAPS 
purview, the student will not be able to receive 
therapy on-campus but will be referred back to 
their own therapist. Based on these observations 
and criteria, the only alternatives le� to a student 
experiencing harassment or a mental health 
crisis or is to call 9-1-1 San Diego Police 

Underserved Students:
UC SHIP and CAPS  

Ableism, the discrimination in favor of 
non-disabled people, is specifically showcased in 
terms of the intake procedure of the OSD. A 
student seeking accommodation must provide 
the OSD with multiple forms, letters, and medical 

OSD Intake Procedures: 
Ableism    

13  Groups, Workshops and Forums at CAPS:  https://caps.ucsd.edu/ser-
vices/groups.html 

14  iFlourish Online Self-Improvement Program: https://caps.ucsd.edu/_-
files/flyers/flyer_iflourish_spring21.pdf 

15  UCSD Urgent Care Medical Clinics:  https://bit.ly/3bvfY0e 
16  OSD Disability-Based Grievance Procedures page:  https://osd.ucsd.edu/-

students/appeal-process.html

Also included in this FAQ under the section, Why 
were these CARE advocate positions created?, is 
described CARE advocacy services. It states the 
following:

The advocate office, CARE: Advocate Office for Sexual and 
Gender-Based Violence and Sexual Misconduct, was 
created at every UC campus to provide dedicated, full-time 
support to survivors of sexual violence, both immediately 
and over the long term. These dedicated offices ensure that 
survivors can reach an advocate whose sole responsibility 
is to support their needs.    

The page then includes a link to a Get Help page, 
which conversely advises calling 911 for 
immediate support or to contact the UC San 
Diego Police Department to ask to speak to an 
advocate.  Students may even be referred to 
CAPS services in lieu of advocacy services from 
CARE, referencing yet another example of 
confusing rhetoric. 

Department/UCSD campus police, San Diego’s 
Center for Community Solutions, or the National 
Sexual Assault Hotline (neither being listed in 
plain view on the CARE webpage). This situation 
is not tenable nor indicative of inclusive advocacy 
serving a diverse population of students. 
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Additionally burdensome is that these
documents are required to be resubmitted at 
least once a year for permanently disabled 

FIGURE 6: 
OSD Forms and Reminders, 
please see Appendix B  

17  https://aps.ucsd.edu/_files/chairs/dcc-department-chair-in-
fo-sheet_dcc_12.6.17.pdf 

18  OSD General FAQ:  https://osd.ucsd.edu/faq/index.htm-
l#Q:-How-long-are-student-records  

19  OSD Forms and Reminders19 https://osd.ucsd.edu/students/remind-
ers.html   

reports as proof of their disability (see fig. 6 
below). Disability Counseling and Consulting 
(DCC)17  is the division of Human Resources 
responsible for providing disability management 
and job accommodation consultation services to 
UCSD faculty and staff who have a medical 
condition (physical or mental) that interferes 
with their ability to work, i.e., disability. A 
document included on the Academic Personnel 
Services website, states that “records are kept 
strictly within the DCC office, assuring protected 
information is not released without written 
consent” (Department Chair). In comparison, 
there is no such information regarding student 
rights to data privacy a�er the signing of 
Authorization to Release or Exchange 
Confidential Information forms. 

FIGURE 5: 
OSD Disability-Based Grievance 
Procedures (see footnote 13 for 
URL) 

Note: Data privacy information is not included on this listing of procedures   

Note:  Length and detail of steps required of students seeking disability accommodations.  

students and quarterly for those students with 
temporary disabilities or mental health issues. 
The OSD General Policy FAQ states that paper 
and electronic records are kept for five academic 
years a�er the last contact with the student, then 
destroyed. Why then are these records required 
for resubmission, specifically for permanently 
disabled students?18  

The OSD webpage Reminders for Students 
Obtaining Accommodations Through the OSD 
Student Portal19  is long and complicated (see fig. 
6 below). 
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20  SVPR FAQ: Responsible Employees:  https://sos.ucsd.edu/faq/responsi-
ble-employees.html   

21  Blink OPHD Information for UC San Diego Faculty and Staff page:        
https://blink.ucsd.edu/HR/policies/sexual/OPHD.html  

FIGURE 7: 
OSD Authorization Release and Exceptions to Rights of Confidentiality 
Forms – Please see Appendix B.   

Note:  These blow-ups (taken from actual forms) are required accommodations 

Legally, it is harder to establish a claim if there 
are no witnesses and due to the fact that UCSD 
Responsible Employees20  (Mandatory Reporters) 
must not report anonymously, additional privacy 
issues are created for a student in terms of 
retaliation. Interestingly, while no longer found 
on the student site; verbiage describing 
retaliation is still included on the Blink Faculty 
and Staff pages.21 Of note, the Involved Parties 
Information section encourages the complainant 
to list as much information as possible, then uses 
the words “prohibited behavior or retaliation.” 
Corresponding research states that the more 
dangerous the incident, the more o�en reprisal is 
the stated reason for not reporting said incident 
(Singer). 

Data Privacy and the Fear
of Reprisal:  The Direct 
Consequences   

Upon requesting accommodations, a specific 
form for the Authorization to Release or 
Exchange Confidential Information is received by 
the student which includes a pre-filled checklist 
using large, bold, capital Xs. The ostensible 
reason for this information requirement is the 
coordination of treatment or care, and 
administrative and or academic coordination. 
There is no explanation given as to why mental 
health records (CAPS) are required when 
requesting accommodations for a non-mental 
health issue. Unlike the Bias Reporting form 
mentioned above, there is a disclaimer included 
warning the signee that if they have spoken to a 
third party about the incident, they forfeit their 
right to be protected by state or federal 
confidentiality laws. This is odd in light of the 
requirement of students without UCSD SHIP 
coverage a�er being sent by CAPS to their 
third-party therapists for help with something 
that occurred on campus. Further, on the form 
Notice of Exception to Rights of Confidentiality 
and UC San Diego Student Conduct 
Code/Principles of Community, Exception 3, 
states that a student will also lose all rights to 
data confidentiality if they “engage in legal action 
against UC San Diego or its Regents.” Specifically, 
a student with disabilities is required by the 
UCSD OSD to sign these forms in order to receive 
accommodations and are le� with no right to 

privacy over their medical records or records 
involving a bias reporting incident as reported to 
the OPHD, CAPS, or CARE  (see fig. 7). 
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When we consider research conducted by the 
Pew Research Organization, we find the numbers 
of students with disabilities in higher education 
is sizable. According to the latest report of 
2015-2016 data from the National Center for 
Education Statistics (NCES), students with 
disabilities make up 19.4% of national 
undergraduate enrollment. About two-thirds of 
disabled students are male at 67%, while 33% are 
female (Schaeffer). At UCSD, the data collected 
for the numbers of students with disabilities is 
only representative of those who register as such 
with the OSD. We can calculate the number of 
these hidden students based on the NCES 

The Hidden Students with
Disabilities: Deferred Needs    

Federal laws currently protect against certain 
crimes motivated by race, color, national origin, 
religion, sexual orientation, gender, gender 
identity, and disability while defining hate crimes 
as those crimes with a bias component; 
however, bias categories defined in state laws 
vary. Additionally, the Americans with 
Disabilities Act (ADA) became law in 1990 and 
prohibits discrimination against individuals with 
disabilities in all areas of public life, including 
jobs, schools, transportation, and all public and 
private places open to the general public. 
According to the US Department of Justice 
Bulletin of 1988, crime victims with disabilities 
have a higher risk of victimization than crime 
victims without disabilities and face a greater risk 
of being revictimized. Due to the lack of research 
regarding the fear of retaliation in settings of 
higher learning, this paper utilizes a criminology 
study in reference to this phenomenon, that 
victims may not be in a position to report the 
crime without fear of retaliation from their care 
provider (United States. Department of Justice, 
Office for Victims of Crime, 1988). For the context 
of this study, UCSD students are not in a position 
to report crime without fear of retaliation from 
their (campus-based) abuser and are not offered 
any safeguards as to mandatory forms needed 
for disability accommodation or data privacy.

On a broader note, when inclusive language is 
added to existing webpage interface design, users 
will engage with visual and linguistic signals 
referencing students with disabilities, thereby 
possibly creating a more empathetic and inclusive 
mindset in said user. When inclusive language is 
used, the student body is no longer divided into a 
"typical" community and a "disabled" community. 
This practice creates a more empowering 
environment for all students, not just those most 
visible or socially involved. It is also essential to 
remember that the definition of communication 
is to share or exchange information. 
Intercommunication takes many styles, most 
particularly the action of engaging in two-way 
conversation. It is this interaction between 
people, and point-to-point communication 
between different departmental processes, that is 
so important. Inclusive language in bias reporting 
mechanisms encourages victims to come forth 
and acknowledge these incidents, resulting in a 
sense of individual agency and of belonging to a 
greater whole—their university or alma mater. 
Interdepartmental coordination aligns this 
process with information dissemination that 
informs and does not confuse a reader or 
end-user.  

RESULTS   

statistic of 19.4%, and the number of new and 
transfer students admitted to UCSD for the Fall 
2021 quarter of 52,946 (Admits). Based on these 
metrics, one could postulate that the true 
number of disabled students in the latest cohort 
alone could be as high as ~10,000 students. For 
various reasons, only a fraction of students with 
disabilities request accommodations. Without 
accurate data, how can equitable decisions be 
made regarding policies or project funding for 
students with disabilities, such as a community 
meeting room, or health-promoting, barrier-free 
campus landscaping which will improve 
accessibility for all students? Inclusive language 
may be the first key step in creating a more 
equitable campus and student body where all 
feel included.  
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Although the described UCSD webpages have 
progressed toward improved design, these pages 
still demonstrate the need for the addition of 
inclusive language, interdepartmental webpage 
coordination, and improved policy transparency. 
The subject of the use of inclusive language is a 

CONCLUSION   

The essential elements of web design are 
content, usability, aesthetics, visibility, and the 
most important, interaction with the user 
interface. Although the websites of UCSD still 
show the need for inclusive language, 
transparency, and coordination, there have 
recently been steps toward improved design and 
increased inclusivity. However, a concerted 
effort is still needed to create a cohesive, 
centralized online information resource, tested 
with panels of student endusers, including the 
disabled. Interface design testing utilizing panels 
of student end-users (including the disabled) is 
still an issue and a missed opportunity. This 
research needs to continue because the 
university website is in constant flux, with 
webpage content changing o�en without visible 
revision dates.  

A personal challenge, due to the Covid-19 
pandemic, was that the ability to remotely 
conduct research during the 2020-2021 
academic year was greatly complicated by not 
having access to a functioning UCSD library, 
either in person or through a reliable VPN 
connection. 
Data for this research study was gleaned directly 
from online content providers such as JSTOR, 
and much later ProQuest, as they became 
available to individual users outside university 
VPN confines. In terms of a future research 
direction, I hope to design a survey study with 
students with disabilities as willing participants 
in an effort to expand on this study’s hypothesis.  

CHALLENGES AND
FUTURE DIRECTIONS    

very important one when used specifically in 
bias reporting mechanisms but is also important 
to be used throughout student-life websites 
campus-wide in encouraging and supporting a 
diverse and inclusive student body. Improving 
advocacy options and webpages will empower 
victims of bias and other crimes to come forward 
and acknowledge these incidents, further 
encouraging students to utilize these reporting 
mechanisms. Both paper and website forms 
should be reworked to coincide with data 
transparency guidelines as outlined in Title IX, 
the Clery Act, and federal and state policies.  
As part of my ongoing research, I hope to collect 
and analyze the report rates before and a�er 
significant website changes. I am currently 
compiling and refining research questions and 
expanded methodologies for use in the next 
phase of this study through survey research 
methods including qualitative and quantitative 
data gathering via random sampling, interview 
questionnaires, and case study methods. In 
keeping with the UCSD four-pillared strategic 
plan of public service, sustainability, integrity, 
and ethics; and its imperative of diversity, equity, 
and inclusion, I recommend the presence of 
students with disabilities, as well as faculty and 
staff with disabilities, to serve on Inclusion and 
Diversity panels, focus groups, end-user studies, 
and other groups influencing UCSD Disability 
policy. I also feel that unless actual data of 
students with disabilities on campus is known, 
not only those who come forward to be 
registered with the OSD, the true number of 
students with disabilities will not be known, 
thereby negatively influencing policy regarding 
these students, such as campus accessibility and 
resource allocation. By starting with inclusive 
language in collaboration with website design 
and the recommendations discussed above, the 
conclusive result will be an increased sense of 
individual agency for all students, 
complemented by the feeling of belonging to an 
inclusive student body, so crucial to personal 
well-being and happiness. 
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I hope to continue my research into inclusive 

language and how it impacts the daily life of 

students like me in terms of bias reporting, 

seeking accommodations, and our overall 

experience of academic life. 

I hope to prove that creating a more 

equitable, inclusive, and coordinated design 

of bias reporting mechanisms will positively 

engage those students who are currently 

afraid to report bias due to fear of reprisals 

and lack of data privacy. 

Through my work, I hope to create 

empowering settings for vulnerable students 

to find the help and support they need.

“

”



Dr. Luis Alvarez
PhD, University of Texas at Austin 
Associate Professor of History, UCSD

ALUMNI
SPOTLIGHT

Dr. Alvarez has been an active member of the research community, presenting at numerous events 
throughout his career at UCSD. In his webinars and lectures, Dr. Alvarez opens up about his experience as a 
McNair Scholar in 1992 and 1993 as an undergraduate to encourage current students to pursue a career in 
academia. Dr. Alvarez’s experiences with McNair allowed him to build the foundation that he would use later 
as he pursued a PhD at the University of Texas at Austin. As he was one of the earliest students selected for 
the program, his achievements have been reflective of the success of the McNair scholars program. Dr. 
Alvarez has a unique perspective in that he has seen the program evolve over almost 30 years, and now 
mentors the newest McNair scholars as a professor teaching history at UCSD. 

Dr. Alvarez was brought up with music as a constant in his life, and an intuitive desire to discover significance 
in everything. His coming of age centered around this music, and the culture that it brought. From his father’s 
relatives, he experienced this power of music, and how it brings vastly different people together, locked in 
the same moment. His interest didn’t stop with the sheets of music; it moved into the minds of those who 
created it. 

In college, these foundational experiences from his upbringing inspired him to share the stories of 
underrepresented voices, o�en forgotten, throughout history. Under his McNair advisors, he developed a 
paper that would later become his PhD dissertation, titled The Power of the Zoot: Youth Culture and 
Resistance during World War II. This project allowed Dr. Alvarez to specialize in those topics that shape his 
world, such as fashion, jazz, and swing music. 

Looking back at how McNair helped Dr. Alvarez become a successful PhD student, he said that McNair 
teaches its scholars and students things you can’t learn otherwise. McNair teaches and coaches students on 
how to learn writing and research skills for grad school, and explores writing and review processes that work 
best for their personal interests. 

“Now,” he says, “ I connect with students who want to see the university do better. McNair cultivates these 
thoughts and can help students critique the world around them and advocate for change”. As a mentor, Dr 
Alvarez references the work he did in his McNair project as a way to show his students that everyone starts 
somewhere.

Interviewed by
Katya Marchetti

“I want to be part of and build relationships that include guiding folks 
and helping them think about what they want to do with their 

professional lives”.
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