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To the Reader:

       The goal of every federal McNair Scholars program is to place historically 
underrepresented students in master’s and PhD degree programs. SSU’s McNair 
Scholars program shares this same goal.  Through workshops, individual advising, 
faculty mentoring, and research experiences, we assist students in getting accepted 
into graduate school programs and prepare them in ways that will promote their 
success once they get there.  We work with students from nearly every academic 
major and at all grade levels. As we guide students through the process of preparing 
for graduate school, our goal is to help students enroll in a graduate school program 
that is the best fit for them, based on their research interests as well as academic 
and career goals.  Part of this involves helping them get accepted into multiple 
programs so that they can choose among them, and part of this begins prior to the 
application process, as the scholars are developing their interests and gaining the 
kinds of experiences that graduate programs value in applicants.  We investigate 
graduate programs with the scholars in order to find the right fit, help them locate 
and apply for research internships and conferences, and we work with them on 
their Statement of Purpose and other application materials. For the past two years, 
every SSU McNair Scholar who applied to graduate programs got accepted, and 
all but one received funding in the form of a fellowship and/or assistantship, even 
at the master’s degree level.  We are confident that we will continue to see similar 
results in the future.
 In order to gain valuable research experience and refine their scholarly 
interests, McNair Scholars work on a research project during each year of 
participation in the program.  This research is conducted under the guidance of a 
faculty mentor, who typically helps the scholar through every phase of the research 
process. We are very proud of the research work that SSU’s McNair Scholars have 
done, and examples of this work comprise the content of this journal. When you 
flip to the Table of Contents, you will see that this work covers a wide spectrum of 
majors offered at SSU. Our McNair Scholars have produced high quality research 
in the sciences, social sciences, and humanities. We would like to offer our gratitude 
to faculty who have generously provided their time, knowledge, and enthusiasm to 
helping to develop the projects found in this journal.
 All of the work in this journal has been presented at our annual symposium, 
some of the work you see here has been presented at professional academic 
conferences, and some of it will be presented in the near future. As you read these 
articles, you will see that this work has great potential to contribute to knowledge 
in the scholars’ academic disciplines.  As they have worked on these projects, these 
students have become increasingly aware of what it takes to become a member of 
the scholarly community. And, as we are sure you will agree, they are ready to go 
on to graduate school. We are also sure you would like to join us in wishing them 
good luck and in congratulating them on a job well done!

--McNair Scholars Program and Journal Staff 
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“I Still Dream of Orgonon”; The Cultural Transmission of 
Wilhelm Reich 

Robert Barrett, English and Liberal Studies 
Research Mentor: Anne Goldman, Ph.D. 

Abstract 

This paper’s primary concern is not Reich’s contributions to the field of psy-
chology, his work under Freud, his expulsions from the Communist Party of 
Germany and the International Psychoanalytical Association, the burnings 
of his books, nor his imprisonment, but rather, the focus is on Wilhelm 
Reich’s transmission, and subsequent symbolic representation, within pop-
ular music. I am interested in what has been culturally transmitted, and, in 
turn, how these transmissions have formed the mythos of Wilhelm Reich. 
Through applying Stephen Greenblatt’s work in “The Circulation of Social 
Energy,” I am led to ask, what is the “Historical Consequence” of Reich’s 
“Social Energy?” To explore popular mythification, I will first discuss two 
fabulized figures, Benjamin Franklin and John Chapman (AKA Johnny Ap-
pleseed). Gordon S. Wood and Michael Pollan have explored the mythi-
fication of these popular figures, and an exploration of Wood’s and Pol-
lan’s analyses will help to contextualize the much more counterculturally 
aligned mythification of W. Reich. Then, I will look closely at a triumvirate 
of Reichian cultural transmission —the primary transmission of A Book of 
Dreams, the autobiography of Reich’s son, Peter, and this book’s direct 
relationship to two secondary transmissions, “Cloudbusting,” by Kate Bush, 
and “Birdland,” by Patti Smith.

A game of telephone 

“‘The French let Jean Genet out of prison but the Americans left 
Wilhelm Reich to die in his, so everyday his little son Peter would go 
looking for his dad and hoped that he would come back down and get 
him on a big black U.F.O - O-O-O’’ Patti Smith, 1975, on stage at CBGB1

     Do you remember playing the game “telephone”? I sure do. I was 
always amazed at how drastically the messages would change, as they 
passed around the circle, whispered from ear to ear. I have never heard a 
message repeated word for word in the same way as it began. Sometimes, 
the results are so outrageously distorted, that you know at least one 
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participant must have intentionally altered the message into something 
comical, but there is no way of knowing who did it.

The cultural transmission of historical figures is similar to the 
chain of communication in the game of telephone, with individuals con-
stantly remolding, re-appropriating, and adapting the historic figure as 
they are passed along. Sometimes aspects of the historic figure are altered 
to serve communicants’, or transmitters’, own purposes, whether inten-
tionally or inadvertently, and sometimes historical figures are distilled, 
or iconized, with a privileging of certain traits and/or deeds, resulting in 
mythification, or fabulization. This process is somewhat intangible, and 
blameless, sort of like telephone. By this I mean that, the mythification 
of the historic figure, just as the message distortion in the game of tele-
phone, is often cumulative, unintentional, or discreet, making attempts to 
identify specific agents of mythification/distortion unproductive. It is gen-
erally —of course there are exceptions — difficult to point the finger at 
one individual or group and blame them for some sort of reinterpretation. 

The term “Cultural Transmission” comes from cultural anthropolo-
gy, and is often considered synonymous with “Cultural Learning,” roughly 
referring to the way that individuals acquire culture. Stephen Greenblatt, in 
his highly influential essay “The Circulation of Social Energy” (1988), il-
lustrates the ways in which, through cultural transmission, cultural products 
are constantly changed and remolded as they are handed down, imbuing 
them with varying aspects. In other words, as we transmit an item of cultur-
al production, we invariably infuse that item with our own thoughts, dreams 
and ideologies. Greenblatt (1988) writes, “I came to understand that even in 
my most intense moments of straining to listen all I could hear was my own 
voice” (p. 557), exhibiting the malleability of social energy as it is transmit-
ted through subjective conduits. In examining the cultural transmission of 
Wilhelm Reich, I am led to wonder, who’s voice am I listening to — my own, 
Patti Smith’s, Kate Bush’s, Peter Reich’s, and/or, can we still hear the voice 
of Wilhelm Reich himself, somewhere buried in the layers of transmission.

Does this constant re-appropriation eclipse the significance of the 
original? In my opinion, it does not, but helps history to live and evolve. 
Greenblatt is predominantly concerned with literature here, and specif-
ically with the works of William Shakespeare. Greenblatt (1988) writes, 
“The ‘life’ that literary works seem to possess long after… is the histori-
cal consequence, however transformed and refashioned, of the social en-
ergy initially encoded in those works” (p. 6). However, when this cultural 
product that is transmitted is a deceased person, an inevitable mythifica-
tion occurs, distilling historical figures into archetypes, icons, and fables. 
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Before examining this process with Wilhelm Reich, let’s look at two well 
known, fabulized historical figures in the mythos of the U.S.A.: Benja-
min Franklin and Johnny Appleseed. Both of these figures have come to 
symbolize integral aspects of the “American Ideal,” Franklin as the “self-
made man” and Appleseed as the beneficent, and sometimes ascetic, tamer 
of the “Wild West,” a true frontiersman and pioneer. It is helpful to look 
at these popular, or mainstream, mythifications before examining Wil-
helm Reich and his much more counterculture-affiliated mythification.

Benjamin Franklin

Benjamin Franklin’s life is extremely well documented, so one may 
wonder why the award winning historian Gordon S. Wood would choose to 
write yet another biography of Franklin in 2004. Wood (2004) explains, in 
his preface to The Americanization of Benjamin Franklin, that his intentions 
were to “reveal a Benjamin Franklin who is different in important ways from 
the Franklin of our inherited common understanding” (p. ix). I believe that 
Wood achieves his goal on many levels, and yet for me, the most important 
aspect of Wood’s illustration of the difference between the historic Franklin 
and the Franklin “of our inherited common understanding” is the debunking 
of Franklin as a reifying poster boy for the American Dream. By the Ameri-
can Dream, I mean the concept that America is the land of opportunity, and 
that all you need to do to succeed is work hard. Franklin has so long been 
used as an example to prove the possibility of this dream that it is nothing 
short of spectacular to realize that the system of patronage, an intrinsically 
hierarchical system, is what enabled him to succeed. Franklin did not gain 
success and upward class mobility on his own, purely through his ethic 
of hard work, and Franklin’s story is not proof of a meritocracy. As Wood 
(2004) writes, “patronage was the basic means of social mobility in the 
eighteenth century, and Franklin’s rise was due to it” (p. 26). So, without in-
gratiating himself to the aristocracy, Franklin never would have succeeded. 

The narratives of “Historic Franklin” and the “Symbolic Franklin” 
differ in their purported pathways to success, one symbolizing the “Amer-
ican Work Ethic,” and the other, patronage of the elite. Franklin was very 
much a product of the eighteenth century class system, and yet the “Sym-
bolic Franklin” has been used as an example to disprove this very same class 
system’s existence in America. It is as if the manipulation of Franklin’s rise 
to prominence has acted as propaganda to encourage hard working laborers 
and immigrants to keep on working, believing that they will someday work 
themselves out of the working class. And yet, when we consider Franklin’s 
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path, it shows that the best way to rise out of the working class is to appeal to 
the elite. Franklin was undoubtedly a hard worker, not only in industry, but 
he also worked hard at educating himself, and yet, without having the aid of 
the wealthy, who “supported him in a variety of ways, lending him money, 
inviting him to their homes, introducing him to others” (Wood, 2004, p. 27), 
it is hard to believe that he ever would have risen from the status of a printer.

The description of Franklin as a “self-made man” is problematic to 
say the least, not only due to Franklin’s rise being inextricably linked to the 
patronage system, but also due to the connotations of the descriptor “self-
made” in and of itself. By stating that he was “self-made,” it would seem to 
suggest that at some point he was less than a self, or less than human. This 
implies that the act of achieving “gentleman” status made him into a self, 
that conversely suggests that laborers are something less than human, insig-
nificant. If Franklin had not achieved financial success, would he have been 
less than a man? The implication here is that, in order to be classified as a 
“man,” or a fully formed human, that is “made,” or complete, one must fulfill 
the role that has been laid in front of you by the elites (This construct of “self-
made man” is interesting when held up to Wilhelm Reich’s status as alien, an 
outsider and a reject). And yet, this description of Franklin as “self-made” 
has been used to perpetuate the myth of meritocracy in the U.S.A., rather 
than supporting the historical truth of an entrenched class system in colonial 
America. And so, Wood (2004) encourages the reader to re-examine the 
mythical representations of historical figures, as well as the terms we use to 
describe them, such as the description of Franklin as a “self-made man” (p. 2). 

Johnny Appleseed

Michael Pollan (2001) writes about another case of mythification 
in his book The Botany of Desire, wherein Pollan, much like Wood with 
Franklin, attempts to uncover the difference between the fabulized John-
ny Appleseed and the historic John Chapman. Pollan (2001) points out, 
“I wanted to find out what I could about the ‘real’ Johnny Appleseed, 
the historical figure behind the Disneyfied folk hero, as well as about 
the apples in whose story Chapman played such a pivotal role” (p. 6). 
      Interestingly, the “seed” in John Chapman’s nickname is the biggest 
giveaway to how his mythic reputation differs from the historic Chapman. 
Pollan (2001) writes, “just about the only reason to plant an orchard of the 
sort of seedling apples John Chapman had for sale would have been its in-
toxicating harvest of drink, available to anyone with a press and a barrel” 
(pp. 21-22). Here, Pollan is pointing out that, much like humans, apples 
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grown from seed do not take after only one parent, but are an amalgama-
tion of both parent’s genetic materials.2 In apples, this often results in trees 
grown from seed producing bitter, mealy, or practically inedible fruit, or, as 
Pollan (2001) sums up,  “Up until prohibition, an apple grown in America 
was far less likely to be eaten than to wind up in a barrel of cider” (p. 21). 
And thus, in order to perpetuate the myth of pioneers as benevolent tamers 
of the “Wild West,” the myth of Chapman as an altruistic distributor of 
healthy sustenance on the frontier has obfuscated the fact that Chapman was 
a profiteering proliferator of intoxicants. This is an example of the tendency 
to take and transmit what we, as subjective conduits, need from historic 
figures, while often ignoring the controversial aspects of the historic record 
that might contradict our purposes, much as Wilhelm Reich’s pathologizing 
of homosexuality has been largely omitted from his cultural transmission.
      Despite Pollan’s intention to liberate the historic Chapman from the 
mythic Johnny Appleseed, Botany of Desire (2001) succeeds in re-appropri-
ating the mythic Johnny Appleseed from Christian saint to American pagan. 
While exploring Chapman’s historical record, Pollan (2001) finds himself 
contemplating; “I wondered if all the cultural energy spent painting Chap-
man as a Christian saint wasn’t really just an attempt to domesticate a far 
stranger, more pagan hero” (p. 10). Even when attempting to historicize 
the mythic Johnny Appleseed, we see Pollan latching onto the aspects of 
John Chapman’s life he finds relatable. Finally, Pollan (2001) writes, “John-
ny Appleseed was no Christian saint — that left out too much of who he 
was, what he stood for in our mythology. Who he was, I realized, was the 
American Dionysus” (p. 36). And thus, despite attempting to ground Chap-
man in the historic record, Pollan commits some mythification of his own. 
      Why would Pollan do this, one may ask. I can only speculate that 
perhaps, what Pollan needs from the Chapman story is a member of the pio-
neer pantheon that he can relate to, thus, he molds Johnny Appleseed into the 
“American Dionysus.” And, perhaps, what Patti Smith and Kate Bush need 
from Wilhelm Reich is a father figure for the alienated, a purveyor of magic, 
and a belief in a golden future, where science is unencumbered by bureaucracy.

Wilhelm Reich’s social energy

      To examine this process of myth making more closely, I will explore 
the historical consequence of Wilhelm Reich in pop culture. The primary 
concern of this paper is not Wilhelm Reich’s contributions to the field of 
psychology, nor his work under Freud. Neither is it his expulsions from 
the Communist Party of Germany and the International Psychoanalytical 
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Association, the burnings of his books, or his imprisonment in the Unit-
ed States resulting from a Food and Drug Administration sting operation.
      What I am interested in here is what has been culturally transmit-
ted, contributing to the mythos of Wilhelm Reich, i.e. through applying 
Stephen Greenblatt’s work in “The Circulation of Social Energy,” I am 
led to ask, what is the “Historical Consequence” of Reich’s “Social En-
ergy?” I am more concerned with the myth of Reich, than Reich the man.
      In order to explore the mythification of Wilhelm Reich, I will look 
closely at a triumvirate of cultural transmission —the primary transmission 
of A Book of Dreams, the autobiography of Reich’s son, Peter, and its rela-
tionship to two secondary transmissions, “Cloudbusting,” by Kate Bush, and 
“Birdland,” by Patti Smith, songs directly inspired by A Book of Dreams.
      As stated before, in his book Shakespearean Negotiations (1988), 
Peter Greenblatt argues that “works of art… are the products of collective 
negotiation and exchange” Now, when we place a real historic figure into 
this cycle of negotiation and exchange, myth making tends to occur, by 
this I mean that the historic individual tends to become obscured, and en-
hanced, by the flow of exchange. In Reich’s case, as mentioned before, 
his pathologizing of homosexuality has been obscured, while his status as 
outsider and prophetic scientist has become enhanced, resulting in some-
thing less than a fully fleshed out human character, and more of an icon-
ized, symbolic archetype. People latch on to aspects of an individual’s life, 
and imbue those stories with their own perspective. This is part of story 
telling. So, due to the Reichian mythos’ strong countercultural significance 
and relation to avant-garde artists3, we inevitably must ask what it is about 
Reich’s life that speaks to these people who are keeping his story alive.
      By examining A Book of Dreams through “Cloudbusting” and 
“Birdland,” I will attempt to explore the cultural significance of Wilhelm 
Reich the archetype, the symbol, and the saint. What does he represent, 
and what reasons can explain his ongoing counter-cultural influence/sig-
nificance, spreading from beat poets to the pedagogical foundations of the 
Summerhill schools. To what purpose do Patti Smith and Kate Bush in-
voke Wilhelm Reich? And, what cultural work is done by the countless 
YouTube videos inspired by Reich’s work, including a recent episode of 
the howstuffworks.com web-series/podcast, The Stuff they don’t want 
you to know all about Orgone energy (Bowlin & Frederick, 2010, n.p.).
      I’m not suggesting that Patti Smith and Kate Bush, as songwriters, 
set out with the goal of myth making, but whether intentionally or inad-
vertently, they have contributed to the lexicon of Reichian mythos. And, 
intention really doesn’t matter in this sort of cultural game of telephone, 
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wherein historical figures — like Reich, Franklin, and Chapman — are 
passed on, evolving, remolding, mutating and refining along the way, while 
passed from memory and historical document, to memoir and biography, 
artistic rendition, reinterpretation, augmentation, and re-appropriation.  

“Don’t leave me here alone”4

      Patti Smith told Susin Shapiro (1999) that she “got the idea for ‘Bird-
land’ when [she] read this book by Peter Reich called A Book of Dreams…
There’s a passage in it about when he was little and his father died. He 
kept going out into the fields hoping his father would pick him up in a 
spaceship, or a UFO” (p. 282). Smith is referring to the section of A Book 
of Dreams (1974) in which Peter, after his father’s death, asks his friends 
at boarding school to keep a lookout every night for EAs5, meaning UFOs 
(Reich, P., p. 88-98). One night, there is a U.F.O. sighting above the lacrosse 
field, and young Peter, assuming that his dead father was inside one of the 
spaceships, believed “the flying saucers were coming to take [him] away” 
(Reich, P., p. 95). Peter writes that he went out onto the lacrosse field and 
attempted to signal the flying saucers, begging “Please come and take me 
away please please” (Reich, 1974, p. 96), until jets came and chased the 
UFOs away, dashing little Peter’s dreams of reuniting with his dead father. 
      Smith has said that, in “Birdland,” (1975) she is also talking about 
herself; “from very early on in my childhood…I felt alien to the human 
race. I felt very comfortable thinking I was from another planet, because 
I felt disconnected” (Paytress, 2006, p. 168). In “Birdland” (1975), Smith 
sings about Peter’s longing to be taken into the spaceship and reunited with 
his father; “No, daddy, don’t leave me here alone, / Take me up, daddy, 
to the belly of your ship, / Let the ship slide open and I’ll go inside of it/ 
Where you’re not human, you are not human” (Smith, Sohl, Kaye & Kral). 
This verse cycles throughout the song, with minor alterations, until the last 
refrain, in which Smith sings “Let the ship slide open and we’ll go inside 
of it/ Where we are not human, we’re not human” (Smith et al., 1975). 
      Smith, through the voice of young Peter Reich, is aligning her-
self with aliens — rejecting humanity, or literally embracing her alien-
ation. Kenneth Keniston, in “The Varieties of Alienation: An Attempt 
at Definition” (1972), writes, “the first question to ask of alienation is, 
‘Alienated from what?’” (p. 33). In this case, both Smith and Peter Re-
ich are admitting alienation from the entire human race in preference for 
a deceased Wilhelm Reich, whom they imagine as an alien, taking the 
concept of alternative affiliation to the extreme. Wilhelm Reich is func-
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tioning here as a Pied Piper of the alienated, both alluring and destruc-
tive, in that leaving with him would be a complete severance from society.
      During the crescendo of “Birdland” (1975) Smith sings “am I all 
alone in this generation?” (Smith et al.), which dually signifies her and Pe-
ter’s alienation, while also serving as a sort of rallying call for all listeners 
who identify with the alienation she is singing about, enacting the same 
sort of alternative affiliation which causes her to identify with young Pe-
ter’s longing to be taken up into the spaceship; in our alienation, we are 
unified. Mark Paytress, in his epilogue to Break it up: Patti Smith’s Horses 
and the Remaking of Rock ‘n’ Roll (2006), writes about London’s Melt-
down Festival, curated by Smith in 2005. Paytress (2006) points out that 
“Smith’s Meltdown was a celebration of an alternative tradition” (p. 236), 
which culminated in a live performance of the album Horses in its entire-
ty. Paytress (2006) writes, on the night of the performance of Horses; “As 
the lights went down, those who’d spent the past three decades wonder-
ing, as Smith had done on ‘Birdland,’ ‘Am I all alone in this generation?’, 
had their answer. They were not” (p. 237). In this instance, it would seem 
that Smith, through her alienation, is a locus of identification, for all those 
that feel completely alienated by society. This relationship that Smith was 
sharing with her fans at the Meltdown festival in 2005 is similar to the 
relationship Smith must have felt with Wilhelm Reich when writing “Bird-
land.” Smith’s affiliation with Wilhelm Reich, as well as her fans’ affil-
iation with her, casts Wilhelm Reich and Smith as beacons of affiliation 
for the alienated, a role placing them in direct opposition to the mythic 
Franklin. Franklin’s mythos is a colonizing force, in that he stands as an 
archetype of assimilation, symbolizing the reward given for performing the 
role that society asks of you, whereas Wilhelm Reich, and, in this example, 
Patti Smith, stand for solidarity through defiance, or a union of the other. 
      Wilhelm Reich wrote in his journal on the 3rd of March, 1947; “I am 
expanding as I withdraw from this pseudo-life. But no other earthly human 
being can understand me. I am clinging to my courage” (Reich & Higgins, 
1999, p. 386).  Perhaps this true sense of isolation, coupled with the persecu-
tion Wilhelm Reich experienced throughout his life, is what causes individu-
als to be intrigued by him, and identify with him? Through Peter’s represen-
tation of his father as something alien and fatherly, and Smith’s reification 
of this image, Wilhelm Reich comes to stand for the Alien Father, Father of 
the Alienated, or Fatherly Alien, something that many who wonder “am I all 
alone in this generation?” (Smith et al., 1975) may secretly long for, and per-
haps, need. This emphasis on the fatherly may seem out of place with Patti 
Smith, who has made the defiance of the patriarchal a hallmark of her career. 
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Could it be that there is a re-envisioning of the paternal going on here? Addi-
tionally, perhaps Reich’s isolation and rejection from dominant institutions, 
and his deliberate alienation, or alien-ness, makes him a credible “father.” 

“I still dream of Orgonon”6

      First of all, I need to point out that it was originally Kate Bush 
who led me to A Book of Dreams (1975) and Wilhelm Reich. Since 
a young age, the work of Kate Bush has been a comfort to me. I knew 
that “Cloudbusting” (1985) had been inspired by A Book of Dreams, 
but was never able to find a copy of the book as an awkward, alienat-
ed, suburban teenager. However, the book’s rarity almost made it some-
thing of a legend, to be talked about with other fans of Bush. To the 
counterculture affiliated teenage mind, obscurity equals credibility. 
      Graeme Thomson, in Under the Ivy; The Life & Music of Kate Bush 
(2012), writes that “The song [“Cloudbusting”] was inspired by A Book of 
Dreams, a memoir Bush had bought in 1976…in Watkins occult bookshop 
in central London, written in 1973 by Peter Reich about his father” (p. 215). 
The fact that A Book of Dreams (1975) was sold in occult bookshops is 
telling in itself, yet the significance of Watkins, a shop in business since 
the late nineteenth century with a history of being frequented by the likes 
of W.B. Yeats, Aleister Crowley, and A.E. Waite (“History of Watkins”), 
signifies certain associations, and possibly a dual relegation/rejustifica-
tion, of Wilhelm Reich’s historical presence in the 1970s. The location of 
Bush’s purchase speaks to the way Wilhelm Reich had been pushed from 
the world of “science” to the world of “metaphysics,” — whereas previous-
ly his books and reputation had been associated with Freud and Einstein, he 
was now shelved with spirituality, witchcraft, and parapsychology. How-
ever, the distinguished history of Watkins also represents a countercultural 
credibility; this isn’t just any occult bookshop, it is the occult bookshop.
      Through this narrative, it is easy to see Wilhelm Reich as the Rejected 
Scientist, one who aligned science with spiritualism, or, as the Occult Scien-
tist, as the distribution of Peter Reich’s memoir signifies. Interestingly, My-
ron Sharaf (1983), in the introduction to his comprehensive Fury on Earth: 
A Biography of Wilhelm Reich, discusses the problematic nature in dividing 
Wilhelm Reich and his work into categories of “’a good psychoanalyst’ but 
not a good scientist” (p. 5). It seems that many in the scientific community 
who find value in some of Wilhelm Reich’s work are hard-pressed to draw 
the line between Reich’s credible, scientific work and his “absurd” work 
(Sharaf, 1983, p. 4). The fact that anyone would struggle to find the line of 
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division between Reich’s sanity, and insanity, shows an attempt to rational-
ize accepting the importance of some work while refusing to align oneself 
with other work deemed as too radical. Wilhelm Reich is a conundrum. R.Z. 
Sheppard (1973), in his review of A Book of Dreams, “A Family Affair,” asks; 
“Was he [Wilhelm Reich] a quack, a mad scientist or a prophetic genius? Or 
was he all three and thus more intensely human than most of us?” (p. 102). 
This sense of Wilhelm Reich as “something more,” or unclassifiable, is il-
lustrated by Bush (1985) in “Cloudbusting” when she sings, “You’re like my 
yo-yo / That glowed in the dark / What made it special / Made it dangerous.” 
      Sharaf (1983) wonders; “Was it a sign of dilettantism, madness, or 
Renaissance-type genius that his work involved so many fields — psychia-
try, sociology, biology, physics, meteorology?” (p. 6). Placement of the word 
“renaissance’ in Sharaf’s musing is quite telling indeed. Another enduring 
symbol of the Reichian mythos has to do with a renaissance-esque represen-
tation of Reich in his Lab, liberated from universities or governmental institu-
tions; the lab as a space free from ideological state apparatuses.7 Kate Bush’s 
“Cloudbusting” (1985) even begins with the lines “I still dream of Orgonon,” 
invoking Reich’s lab in Rangeley, Maine, set on a 160-acre ranch — a literal 
fusion between the lab and the pastoral. In many representations of Wilhelm 
Reich — including Cloudbuster (1999), a short film by Simon Fellows, and 
Kate Bush’s Cloudbusting (Doyle, Bush & Gilliam, 1985) music video — 
Reich is situated within nature, and as a man of the people —in direct op-
position to the government — and his lab is seen as rustic and pastoral. One 
could think of Reich in this respect as The Pure Scientist, unencumbered 
by the bureaucratic, political, and economic restraints on modern scientists.
      Additionally, to return to Kate Bush and Peter Reich’s book, 
both Graeme Thomson (2012) and Holly Kruse (1990) speculate that 
the work of both Wilhelm and his son Peter inspired Kate Bush further 
than “Cloudbusting” (1985). Thomson (2012) mentions that, “Given that 
she [Kate Bush] had read the book [A Book of Dreams] in 1976, it’s dis-
tinctly possible that ‘Symphony in Blue’ — with its triple threat of God, 
sex, and the color blue — was partly inspired by reading about Reich’s 
theory [of Orgone energy]”8 (p. 215), insinuating that Bush was not only 
inspired by Peter’s memoir, but used that as a jumping off point to ex-
plore the elder Reich’s scientific theories, much as I, later, would travel 
from Bush’s song, to Peter Reich’s book, to Wilhelm Reich’s theories.
      Holly Kruse (1990) also points out the possibility that Pe-
ter Reich’s (1979) book was not only an inspiration to Bush in con-
tent, but in form as well; “Anyone familiar with Peter Reich’s book 
who listens to Hounds will be struck by the similarity in structure be-
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tween side 2, “The Ninth Wave,” and A Book of Dreams” (p. 460).9 

“Just saying it could even make it happen”10 

       As I came to know Bush’s inspirations for (1985) “Cloudbusting,”— 
Peter Reich’s (1974) A Book of Dreams, as well as the writings and historic 
record of Wilhelm Reich — I became confused by the optimism evoked by 
“Cloudbusting.” Bush’s (1985) chorus, “every time it rains / You’re here 
in my head / Like the sun coming out / Ooh, I just know that something 
good is going to happen / And I don’t know when / But just saying it could 
even make it happen” (1985, “Cloudbusting”), seems to be imbued by an 
optimism about the future that, as I explored her source materials, I became 
more and more confused about. However, I think that it has finally begun to 
make sense to me; Bush is engaged in an idealized envisioning of the future.
       I think that Bush is making a statement about future vindication. In 
Cloudbusting (1985), the music video directed by Julian Doyle, and con-
ceptualized by Kate Bush and Terry Gilliam, we see Bush, as young Pe-
ter, and Donald Sutherland, as Wilhelm, sharing moments in the lab. While 
Bush (1985) sings “it’s you and me, daddy”11, we see “Peter” and “Wil-
helm” playing with a Foucault’s Pendulum. It seems highly unlikely that the 
significance of this would be unintentional. Amir Aczel (2003), in his book 
Pendulum: Léon Foucault and the Triumph of Science, writes; “Foucault’s 
landmark experiment spelled the end of speculations and persistent false be-
liefs. As such, Foucault’s definitive proof of the rotation of the Earth helped 
vindicate Galileo, Copernicus, and Giordano Bruno” (p. 238). Through 
associating Wilhelm Reich with Foucault’s Pendulum, Bush positions Re-
ich as a persecuted scientist with the possibility for future vindication.12 
      Bush, through insinuating the possibility of vindication in the future 
for Wilhelm Reich and his work, is engendering a utopian futurity, or, as José 
Esteban Muñoz writes about the work of the artist Kevin McCarty, Bush too is 
engaging in “Utopian Performativity” (2009, p. 106). Muñoz (2009) writes, 

Utopian performativity is often fueled by the past. The past, or at least 
narratives of the past, enable utopian imaginings of another time and 
place that is not here but nonetheless functions as a doing for futurity, 
a conjuring of both future and past to critique presentness (p. 106).

Kate Bush, while channeling and enacting Peter Reich, is also reinter-
preting the works of both Peter and Wilhelm Reich, and yet, she is also 
propelling both figures into the future. In one moment of Cloudbusting, at 
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about 1:50, while Bush is singing “I can’t hide you from the government/ 
Oh God Daddy, I won’t forget” (1985), we see Bush and Sutherland, as 
Peter and Wilhelm, embracing, when suddenly, with a mischievous grin, 
Bush pulls a copy of A Book of Dreams from Sutherland’s pocket. This 
moment projects Bush’s, and Peter Reich’s, reflections of the past into a 
utopian vision of the future, in which Bush and Peter seem to be engag-
ing with the future through the readers/listeners/viewers who are asked to 
remember Wilhelm Reich, and possibly, reassess his contributions to sci-
ence. This moment in Cloudbusting also demonstrates that memory mak-
ing and memorializing is always already in process or in motion. And 
here we have Reich as The Scientific Prophet, who will be vindicated in 
the future, as well as The Silenced Scientist, or The Dangerous Intellect, 
who, although silenced and oppressed by the Government, or in Reich’s 
case, multiple governments, will be allowed to have a voice in the future.
      Thus, through the likes of Smith and Bush, as well as many oth-
ers, Wilhelm Reich’s Social Energy is propelled into the future. And, al-
though I have proposed that artists, biographers, filmmakers, and scientists 
have been the subjective conduits who have repeatedly transferred Reich 
along the passage of time towards the future, perhaps Reich himself could 
also be thought of as a conduit, through which it is possible to look back 
into the past, and see a possible future, one which we all may strive for.
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Footnotes

1 This quote comes from a Japanese bootleg Cd release of a live concert with 
 the Patti Smith Group and Television from 1975, titled Patti Smith and Television; 
 We can’t do no more…cause I’m just too tired! Historical live at CBGB’s New 
 York, 17th April 1975.   

2  For a much more in depth discussion of Apple Trees’ reproductive particulars and 
 the mythification of John Chapman, please see Chapter 1, “Desire: Sweetness/ Plant: 
 The Apple” in Michael Pollan’s The Botany of Desire; A Plant’s-Eye View of 
 the World. 

3  Numbers of figures central to the avant guard invoke Wilhelm Reich’s 
 life and adhere to his findings, Mailer, Salinger, Burroughs, Kerouac, etc. 

4  A line from Patti Smith’s (Smith, Sohl, Kaye & Kral, 1975) “Birdland.” 

5  EA is the abbreviation used by Peter Reich in A Book of Dreams (1974) when 
 discussing UFOs. Mary Boyd Higgins, in an editorial note in Where’s the Truth; 
 Letters and Journals, 1948-1957 (2012), writes that “EA signified ‘Energy 
 Alpha,’ and was Reich’s code word for unidentified flying objects,” (Reich & 
 Higgins, p. 154) or UFOs. However, Peter, writing in A Book of Dreams (1974) 
 does not actually reveal what the abbreviation EA stands for. Peter Reich writes, 
 “Only we called the flying saucers EAs. It was initials. The E stood for something 
 and the A stood for something. Daddy told me what it was but I forgot” (p. 17-
 18). 

6  A line from Kate Bush’s (1975) “Cloudbusting.” 

7 For a detailed discussion of ideological state apparatus, please consult 
 Louis Althuser’s essay “Ideology and Ideological State Apparatuses.”  

8  “Symphony in Blue” is a 1979 song by Kate Bush, from her album Lionheart. 
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9 “The Ninth Wave” is Bush’s concept EP, or mini-concept album, which 
 comprises side 2 of her album The Hounds of Love (1985). Thankfully, this 
 insight on the part of Kruse  in regards to the narrative structure of “The Ninth 
 Wave” points to the innovative narrative structure of A Book of Dreams (1979), 
 which, although not the focus of this essay, should deservedly be pointed out.  

10  A line from Kate Bush’s (1975) “Cloudbusting.” 

11  This lyric, “it’s you and me, daddy” appears in the extended version of the song 
 “Cloudbusting” as well as in the version that is the soundtrack to the music 
 video. 

12  The Wikipedia page for Orgone  (http://en.wikipedia.org/wiki/Orgone) even 
 insinuates that this was also meant to associate Reich with Michel Foucault, who 
 had died not long before the video was conceptualized;The 1985 video [for 
 Cloudbusting], in which Donald Sutherland plays Wilhelm Reich during his 
 research and subsequent arrest, features a Foucault pendulum as an alternate 
 method of demonstrating the rotational motion of the earth to prove the heretical 
 view that the Earth was not the centre of the Universe. The Foucault pendulum 
 in this video simultaneously connects and contrasts the disgraced Wilhelm Reich 
 to both of the respected Foucault, the scientist, Jean Bernard Léon Foucault and 
 the philosopher, Michel Foucault, who had died one year prior to the video in 
 1984. (Wikipedia, n.d., “Orgone”, accessed January 5, 2014) 
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Mighty Morphin Backward Walking: The Momentous 
Effects of Backward Walking on Individual’s Hamstring  
Flexibility. 

John Michael Vincent Coralde, Kinesiology 
Research Mentor: Lauren S. Morimoto, Ph.D.  

Abstract 

Backward walking is a recently emerging exercise in the United States. 
However, limited studies exist examining the motion analysis, and potential 
benefits, of backward walking compared with that forward walking. This 
experiment was designed to examine the impact of a backward walking 
routine on hamstring flexibility. It was hypothesized that individuals who 
participate in a backward walking routine will see an enhancement of ham-
string flexibility. Fifteen backward walkers and a control group of fifteen 
forward walkers walked for 15 minutes twice a week for 10 weeks in a con-
trolled environment. Prior to starting the walking routine, all research par-
ticipants completed hamstring flexibility tests via a standard Sit-and-Reach 
test. Participants repeated the Sit-and-Reach tests after Week 5 and Week 10 
of the walking routines. After completing the 10-week backward walking 
regimen, the test subjects showed varying increases of hamstring flexibili-
ty. Increasing an individual’s hamstring flexibility may improve the perfor-
mance of physical activities by improving joint mobility, decreasing the pos-
sibility of muscular strain, and reducing tension in other parts of the body.

Introduction 

 Backward walking initiated in ancient China, where it was per-
formed to promote good health. In the contemporary world, it has become 
relatively popular in Japan, China and parts of Europe, where adults utilize 
it to build muscle, improve sports performance, promote stability and more 
(Bolton & Misiaszek, 2012).  According to Whitley et al. (2011), back-
ward walking is an activity that results in joint kinematic patterns different 
from those experienced during forward walking. By altering the kinemat-
ic patterns, backward walking may increase hamstring flexibility and may 
serve as an easy, safe alternative to reducing tightness in the hamstrings.
  It is crucial for an individual to develop appropriate hamstring flexi-
bility for many reasons. Research suggest that nonflexible hamstring muscles 
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limit the frontal angle of the pelvis during trunk flexion, and this restriction 
can produce augmented lumbar muscle and ligamentous pressure, generating 
significantly larger compressive pressure on the lumbar spine (Phalen et al., 
1961). Moreover, some studies state that simpler physical exercises, such as 
backward walking may have same beneficial effect as more vigorous activ-
ity, especially in balance and motor control ability (Threlkeld et al., 1989). 
 Backward walking is a robust and active activity with accept-
ed cardiovascular benefits (Chaloupka, 1997). According to Hooper 
et al. (2004), backward walking on a treadmill at 67.0 m/min (2.5 mph) 
and grades of 5%, 7.5%, and 10% elicited a greater percent heart rate 
(max) and VO2 (max) than forward walking under the same conditions. 

This study focused on one potential benefit of backward walking, 
hamstring flexibility. It was hypothesized that individuals who participate in 
a backward walking routine will see an enhancement of hamstring flexibility.

Methods 

Prior to starting the walking routine, all study partici-
pants completed hamstring flexibility tests via a standard Sit-
and-Reach test. Fifteen backward walkers and a control group
of fifteen forward walkers walked for 15 minutes twice a week for 
10 weeks in a controlled environment. Participants repeated the 
Sit-and-Reach tests after Week 5 and Week 10 of the walking rou-
tines. (This was used to calculate changes in hamstring flexibility).

Subject s
 
Thirty generally healthy undergraduate students (as in the absence of 
injury, illness or chronic health condition).  

Results 

 Figure 1 illustrates the comparison of pretest measurements 
to 5-week measurements of the 15 backward walkers. One back-
ward walker (participant 11) demonstrated no change in hamstring 
flexibility from Week 1 to Week 5: otherwise, the remaining four-
teen backward walkers showed an increase in hamstring flexibility.
 



 Figure 2 demonstrates the comparison of pretest measurements to 
5-week measurements of the 15 forward walkers. One forward walker (Par-
ticipant 1) demonstrated no change in hamstring flexibility from Week 1 to 
Week 5. Two forward walkers (Participant 11 and 13) - after week 5 - had 
decreased hamstring flexibility. Thirteen forward walkers increased ham-
string flexibility. 

Figure 3 illustrates the average percent improvement of back-
ward and forward walkers’ hamstring flexibility after a 5-week regi-
men of backward and forward walking. After 5 weeks, backward walk-
ers had an average increase of 1.8 inches or 14.65 % improvement on 
their hamstring flexibility while forward walkers had an average in-
crease of 1.1 inches or 5.53% improvement of their hamstring flexibility.
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Figure 4 is a table that shows the progression and improvement of 
backward walkers’ hamstring flexibility in the span of 10 weeks. After 5 
weeks of a backward walking regimen, fourteen participants improved their 
hamstring flexibility and one neither gained nor lost flexibility. The average 
5-week improvement (compare to pretest) was 1.8 inches. After 10 weeks, 
all participants improved their hamstring flexibility except one due to an 
unrelated minor injury on the participant’s leg. The average 10-week im-
provement (compare to pretest) was 2.1 inches.  There was a 0.3 inches in-
crease or 14% improvement from 5- week measurement compare to 10-
week measurement. 

Figure 5 is a table that shows the progression and improvement of 
forward walkers’ hamstring flexibility in the span of 10 weeks. After 5 weeks 
of forward walking regimen, one participant did not gain nor loose flexibil-
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ity, two participants decreased flexibility and the rest of the participants 
improved. The average 5-week improvement (compare to pre-test) was 1.1 
inches. After 10 weeks, one participant did not gain or lose flexibility, three 
participants decreased flexibility, and the rest of the participants improved 
flexibility. The average improvement of hamstring flexibility (compare to 
pretest) was 0.95 inches. There was a decrease in average improvement of 
0.15 inches or 13% decrease from 5-week measurements compare to 10-
week measurements. 

Discussion

 This study evaluated the effectiveness of backward walking (com-
pared to a control group forward walking) on the participant’s hamstring 
flexibility. The result of this preliminary study suggests that backward 
walking may significantly improve a person’s hamstring flexibility com-
pared to forward walking. Whitley and Dufek’s (2011) study suggested 
that a 4-week intervention of backward walking provided an appropri-
ate stimulus for an increase in flexibility of the hamstrings. This research 
showed a similar increase in hamstring flexibility with the backward 
walkers as well as the forward walkers. However, backward walkers on 
average improved consistently over the 10-week span. In contrast, for-
ward walkers, on average, did not improve consistently. Forward walking 
seemed more effective in improving hamstring flexibility during the first 
five weeks of the 10-week regimen compared to the concluding five weeks.

During this study, there were uncontrollable variables that might 
also impact hamstring flexibility, including participants’ nutrition, physical 

Backward Walking

Spring 2015, Volume 5              20



activity frequency or intensity, leisure activities, etc. The researchers at-
tempted to minimize the impact of these variables by selecting participants 
who shared similar background characteristics.  In addition, participants 
were randomly assigned to the backward walking and the control (forward 
walking) group. Further research is required to determine the efficacy of 
backward walking regimens as a means to reduce lower back pain, improve 
posture, maintain balance and increase cognitive plasticity.  Additional re-
search is needed to determine whether similar results can be observed and 
yielded in alternative participant populations, e.g. over 30 years old, recov-
ering from injury, etc. 

Conclusion
  

This study indicates that gait workout regimen (both backward and 
forward walking) on healthy individuals may improve hamstring flexibility. 
However, 10 weeks of backward walking provided greater improvement 
on hamstring flexibility compared to 10 weeks forward walking. We found 
that there was a difference between control and experimental groups in the 
improvements of hamstring flexibility with backward walking as more effi-
cient when it comes to up-regulating the flexibility of this given muscle. We 
also note the different variables such as length of posture and sway phase, 
step length, walking pace, and ranges of angular displacements of the lower 
extremity of backward walking are different from those of forward walk-
ing. These differences may contribute to the improvement of hamstring 
flexibility induced by backward walking and forward walking routines. 
These findings may provide constructive and useful information to promote 
hamstring flexibility, which impacts overall physical movement and well-
ness.  In addition, backward walking offers an inexpensive, low-impact, 
safe way of working out, making it accessible to a variety of individuals.
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Analysis of the Reduction Potential of the Protein Tyrosine 
Phosphatase CD148

Rachel DeLeon, Biology
Faculty Mentor: Joseph Lin, Ph.D.

Abstract

The protein tyrosine phosphatase (PTP) CD148 belongs to a group of 
enzymes that catalyze the dephosphorylation of tyrosine-phosphorylat-
ed proteins.  PTPs are key regulators of immune cell signaling and are 
at the core of several human diseases from rheumatoid arthritis to can-
cer (Doody et al., 2009). CD148 was chosen in this study because of its 
demonstrated ability to dephosphorylate Lck, a Src family kinase in-
volved in the proximal T cell receptor signaling that regulates many im-
portant physiological processes, including cytokine production, cell pro-
liferation, and cell differentiation. Importantly, PTPs contain a catalytic 
cysteine residue that, when oxidized, can lead to enzymatic inactivation 
through the oxidation of the thiol. In this investigation, constructs for His-
tagged phosphatase domains of CD148 were generated using standard 
PCR techniques and recombinant proteins were produced in Escherich-
ia coli expressing an exogenous cold chaperone for proper folding at low 
induction temperatures. By better understanding the effects of oxidation 
on T cell signaling, more effective treatments may one day be developed 
for diseases associated with oxidative stress, such as rheumatoid arthritis.

Introduction

Rheumatoid arthritis (RA) is an autoimmune disease in which the 
body’s immune system attacks joints and other tissues. This condition pri-
marily affects the lining of the joints (synovial membrane) and can lead to 
erosions of the cartilage and bone causing varying levels of deformity. RA can 
begin at any age and is associated with fatigue and prolonged stiffness after 
rest. Although the trigger of RA is unknown, evidence suggests that the con-
dition is most likely triggered by a combination of factors including oxidative 
stress caused by reactive oxygen species (ROS) and reduced levels of phys-
iologic reducing agents such as glutathione (GSH). (Mirshafiey et al. 2008)

Reactive Oxygen Species (ROS) is a term used to describe a number 
of reactive molecules derived from molecular oxygen and include a number 
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of species including superoxide, hydrogen peroxide (H2O2), and hydroxyl 
radical.  Although ROS are produced in many normal processes in humans, 
increased ROS production leads to tissue damage associated with chronic 
inflammation (Alfadda et al., 2012). Interestingly, T cells isolated from pa-
tients with RA have a diminished degree of responsiveness. It is hypothesized 
that this hyporesponsive state is due to an oxidative environment, which 
induces this phenomena and plays an integral role in disease progression. 

CD148 is a phosphatase that removes phosphate groups from phos-
phorylated tyrosine residues on proteins. CD148 was examined because of its 
demonstrated role in dephosphorylating Lck, a Src family kinase important in 
proximal T cell receptor signaling. Furthermore, CD 148 contains a catalytic 
cysteine residue, that when oxidized, can lead to enzymatic inactivation and 
cause the T cells to become hyporesponsive. This phenomenon may ultimately 
be responsible for the chronic inflammation symptoms that accompany RA. 

To begin these studies, prokaryotic expression constructs for His-
tagged phosphatase domains of CD148 were generated using standard PCR 
techniques. Recombinant proteins were produced in E.coli expressing an 
exogenous cold chaperone for proper folding at low induction temperatures. 

Methods

Transformation and growth

 Constructs were transformed into ArcticExpress- RIL cells and plat-
ed on LB+AMP plates. They were grown in 100 ml glycerol stock con-
taining LB+Amp+Gent  (35 μg/ml ampicillin from 35 mg/ml stock, 20 
μg/ml gentamycin from 20 mg/ml stock) and shook at 37°C for approx-
imately 15 hours. The culture was divided equally into 2 flasks contain-
ing 1 L TB (Terrific Broth) each and returned to the shaker at 37°C until 
optical density (OD600) was reached.   The bacterial culture was moved to 
30°C and shaken for approximately 3 hours. The cultures were induced 
with 1 mM IPTG and were further allowed to grow at 30°C for 14 hours. 

Cell Lysis

Bacterial pellets were collected by centrifugation at 3000 rpm for 20 
min at 4°C and froze at -80°C overnight.  Pellets were thawed at 37°C, resus-
pended in 1x His buffer A (13.3 mM Sodium phosphate Monobasic, 236 mM 
Sodium phosphate Dibasic, 2.5 M NaCl, 100 mM Imidazole), and 0.25 mg/
ml Lysozyme and Pepstatin A was added. After 30 min incubation at room 
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temperature, 100 μL DNase I was added and cells were disrupted using a son-
icator. The sample was then pelleted down for 45 min at 14000 rpm at 4°C. 

Affinity column

Flow through samples were collected in a cold room. Colum was 
filled with His buffer A and 1ml cobalt resin added. Sample was added to 
the column and resin was washed with His buffer A. His buffer B (10.6 
mM Sodium Phosphate Monobasic, 189 phosphate Dibasic, 2.0 M NaCl, 
2.0 M NaCl, 2.0 M Imidazole) was used for elution and four samples (1-4) 
of approximately 1.5 ml (6 ml total) were collected and stored at -80°C.

SDS-polyacrylamide gel electrophoresis and Coomassie blue staining 

Samples 1-4 were mixed with 3μl of sample buffer, loaded in lanes 
2, 4, 3, and 5, respectively, and electrophoresed in an electrophoresis cham-
ber instrument. The gel contained 30% acrylamide and 10% SDS. Electro-
phoresis was performed at 180 mV for approximately 1 hour and stained 
with Coomassie Blue. 

Western blot analysis

Eluted fractions were thawed at room temperature, separated using 
SDS–Polyacrylamide Gel Electrophoresis (SDS–PAGE), and transferred to 
nitrocellulose. The membrane was then blocked using 3% BSA in TBST, 
probed with a mouse anti-His and visualized using a goat anti-mouse 
HRP-conjugated secondary and chemiluminescent substrate. Images were 
captured using a Carestream Gel Logic 2200 Pro.

Results 

 CD148 was successfully expressed as a recombinant protein in 
E.coli with the N-terminal His tag and was also successfully purified out 
of E.coli. Purified recombinant CD148 was verified by coomassie stain 
(Figure 1). In addition, bands corresponding to CD148 were identified by 
Western blot analysis and visualized via chemiluminescent substrate (Fig-
ure 2). The molecular weight was determined to be approximately 40 kDa.
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Figure 1: Protein verification by SDS- 
PAGE and coomassie stain.  Lane 1: MW 
ladder; Lane 2: Sample 1 from first elu-
tion; Lane 3: Sample 3 from third elution; 
Lane 4: Sample 2 from second elution; 
Lane 5: Sample 4 from fourth elution.   
     

Figure 2: Recombinant CD148 visualization by  western blot;  Samples 1-4  were ran 
on SDS-PAGE and transferred to nitrocellulose 
paper for immunoblotting with an anti-Histidine 
antibody. The gel was visualized using the appro-
priate secondary antibody and corresponding 
chemiluminescent substrate. Lane 1: MW 
ladder; Lane 2: Sample 1 from first elution; Lane 
3: Sample 3 from third elution; Lane 4: Sample 
2 from second elution; Lane 5: Sample 4 from 
fourth elution. 

Discussion

 T cell signaling is important in many biological functions includ-
ing the ability to clear inflammation-causing agents. Signaling is also im-
portant in producing the cytokines that act as messengers between cells 
and regulate inflammatory responses. CD 148 plays an important role 
in immune cell signaling because it dephosphorylates Lck, a Src fami-
ly kinase important in proximal T cell receptor signaling.  CD 148 also 
contains a catalytic cysteine residue, that when oxidized, can lead to en-
zymatic inactivation, thereby halting all downstream signaling. This 
phenomenon could eventually lead to the increased inflammation of 
the joins and erosion of the cartilage that is seen in rheumatoid arthritis. 
 Although there are several treatment options for alleviating the 
symptoms of RA including Methotrexate, non- steroidal anti-inflam-
matory drugs (NSAIDs) and TNF-alpha therapy, none of these treat-
ments offer a permanent solution. Therefore, because CD 148 plays a 
major role T cell signaling, understanding the role oxidative stress plays 
on this phosphatase and in RA progression is important to design bet-
ter targeted curative therapies rather than just managing the symptoms. 
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Future work 

 We hope to further examine the effects of H2O2 and GSH on CD148. 
Purified proteins will be fully oxidized using low concentrations of hydro-
gen peroxide.  Samples will then be reduced using varying concentrations 
of glutathione (GSH) and their phosphatase activities measured. Reduction 
potentials will be evaluated by measuring the activity of PTPs after expo-
sure to H2O2 and subsequently GSH. We expect the reduction potentials 
with GSH to vary even though all the PTPs share overlapping physiologic 
substrate specificities. 
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It Wasn’t Rape, She Wanted It: Masculinity Threat’s Role 
In Rape Blame 

Sarah Eagan, Psychology
Research Mentor: Matthew Paolucci Callahan, Ph.D.

Introduction

This work is focused on examining new questions about acquain-
tance rape. We know from previous research that certain types of rape elicit 
different reactions (Abrams, 2003). Stranger rape, when someone is raped 
by a complete stranger, typically has minimal blame attributed to the vic-
tim and is perceived as immoral and wrong. People typically uniformly 
condemn stranger rape. People also often overestimate the extent of how 
much stranger rape happens, statistics show only about 10% of rape cases 
reported are cases of stranger rape. Therefore, the majority of rape cases are 
committed by someone the victim knows. This is acquaintance rape. Re-
search has shown that there is more blame attributed to the victim in cases 
of acquaintance rape situations (Abrams, 2003). Researchers argue that this 
may be due to how acquaintance rape often occurs in situations where there 
is the potential for consensual sex. This is not the same case in stranger rape 
situations. This begs the question as to why it is that victims of acquain-
tance rape are seen to have been in some way responsible for their rape or 
that it was their own fault. What other reasons besides the ambiguity of the 
situation are there that could explain why victims are perceived this way? 

One reason that we propose is masculinity. The current study 
will explore this question by being one of the first to demonstrate a di-
rect link between threats to masculinity and rape blame. Previous re-
search has found that threats to masculinity cause men to feel as if they 
have temporarily lost their title of “being a man” (Vandello & Bosson, 
2013) Jennifer Bosson and Joe Vandello, argue that after a man receives 
a threat to his manhood, that he feels he must regain his manhood. This 
is often done through a public display of masculinity such as aggres-
sion or violence, by punching a friend or making a sexist comment. 

Research has also shown that masculinity threat increases sexual 
harassment towards women (Hunt & Gonsalkorale, 2014). Here, we have 
this think of masculinity threat to sexual harassment, so we will be exam-
ining masculinity threat with regards to rape blame. We are addressing two 
critical areas, victim blaming and token resistance. Victim blaming is when 
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a victim of rape is perceived to be responsible in some way for the harm that 
befell them. Previous research found that there are higher ratings of victim 
blame felt towards victims in acquaintance rape situations (Abrams, 2003). 
Token resistance however, is the belief when a victim of rape is perceived 
to have wanted the rape to occur (Osman & Davis, 1999). Also common-
ly referred to as “no means yes”.  For the current study, we argue that the 
concept of masculinity threat will cause men to have higher ratings of vic-
tim blaming and token resistance as a way to regain their manhood status. 
 In addition to masculinity, we will also examine sexism and the ex-
tent that sexist attitudes influence rape blame. Glick and Fiske (1996) argue 
that there are two complementarity yet completely different forms of sexism. 
Hostile sexism can be described as an overt form of sexism characterized 
by negative attitudes towards women. An example of this would be when 
a man calls a woman a derogatory term such as a slut, a bitch, or a tease. 
 The other form of sexism is one that is harder to recognize since it is 
often perceived as kindness but has sinister undertones where it undermines 
woman’s capabilities.  This is benevolent sexism. With benevolent sexism, 
men typically cherish women and think positively toward them, but also per-
ceive them as “weaker being” and in need of protection. This is regardless or 
not if this protection is warranted. An example of this would be if a man were 
to insist to lift something heavy for a woman because he perceives her as 
weak and unable to lift it herself. Importantly, even if she does indeed think 
she can lift it herself, a benevolent sexist man would insist on doing it for her. 
 Regarding rape blame, previous research has found that those 
who are strong endorsers of benevolent sexism will rate higher in vic-
tim blame where with those who are high endorsers of hostile sex-
ism are found to rate higher in rape proclivity, how likely someone is 
to rape (Abrams, 2003). Given this research, we are also suspecting 
that benevolent and hostile sexism will be associated with rape blame.  
 We wondered if masculinity threat would predict higher en-
dorsement of victim blaming and token resistance towards women who 
are raped by an acquaintance. Here are our specific hypotheses. One, 
we predict that when compared to a control group, men under mascu-
linity threat will show more victim blaming and token resistance en-
dorsement towards women who have been raped by an acquaintance. 
Two, is that benevolent and hostile sexism endorsement will each be 
associated with higher victim blaming and token resistance ratings. 
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Method

The cover story for the experiment is that the study focuses on  
college-aged men’s perceptions and opinions of college life. We told partic-
ipants that there were three phases to the study. First, they were to fill out 
a questionnaire. Second, they were to answer questions regarding gender 
knowledge related topics. Third, they were asked to read a vignette and 
answer questions regarding the vignette. 
  
Participants

 Participants will be 120 men at Sonoma State University. We plan 
to collect data from students who are from varying disciplines across the 
Sonoma State Campus. Participants will be compensated by either extra 
credit with instructor consent or also will be entered in a raffle where partic-
ipants have the chance to win a twenty-five dollar amazon gift card.   

Procedure

 Participants will come to the lab and will first complete ques-
tionnaires on the computer through the software Media lab that are 
divided up into three parts. First they will be filling out the Am-
bivalent Sexism Inventory so we are able to calculate their en-
dorsement of hostile and benevolent sexism (Glick & Fiske, 1996). 
 Second, they will fill out the Gender Knowledge Inventory; 
this is comprised of gender knowledge related questions that the partic-
ipants must answer (Vandello & Bosson, 2013). This is where we give 
participants false feedback that either affirms or threatens their mas-
culinity. We also have the participants record their scores on a sheet 
of paper we provide and ask them to place the paper on their desk. 
 Third, they will read a vignette that describes a situation where 
a woman was raped in an acquaintance rape situation and participants 
will then be asked to answer questions regarding their perceptions of 
the man and woman in the vignette. This is where we will be measur-
ing the participant’s victim blame and token resistance endorsement 
(Abrams, 2003). After the participant completes all of the three parts to 
the study, they will be debriefed and thanked for their participation.  
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Masculinity threat manipulation 

 Our independent variable, masculinity threat, involves the participant 
receiving false feedback on the Gender Knowledge test. When they complete 
the gender knowledge test the computer appears to be computing their score. In 
about 5 seconds it gives them their results, which are actually the false feedback. 
 Based on random assignment they receive either a threat to mas-
culinity or no threat to masculinity. Participants in the threat condition re-
ceive feedback that they did worse on the gender knowledge test that the 
average SSU male (27th percentile). This is our masculinity threat condition 
where the participants are essentially being told that they are not a “good 
man”. The no threat condition where we tell them they did better than the 
average SSU male (83rd percentile). This condition is meant to provide a 
direct comparison between threatening manhood and not threatening it. 
 The questions for the Gender Knowledge Inventory are very dif-
ficult and are regarding stereotypical topics for men and women. Such 
that the questions geared towards male stereotypes dealt with topics such 
as sports and power tools. The questions geared towards female stereo-
types dealt with topics such as cooking and fashion. This was so that the 
participants would not be able to guess what their scores would be and 
would be more likely to believe the false feed back that they receive. 
 
Dependent Measures

 Directly after they read the vignette, they complete the third part 
of the set of questionnaires that include the dependent measures. This is 
where they will fill out the questions regarding their victim blame and 
token resistance endorsement. The rape blame scenario is our primary 
dependent measure, where we are measuring the reactions of the partic-
ipants. This scenario and corresponding questionnaire were both direct-
ly adapted from Abrams (2003)(See appendix for full vignette/scenario). 
This scenario is meant to describe a somewhat ambiguous situation but is 
clear that it describes an acquaintance rape situation. The questions that 
are asked of the participants directly after reading the vignette is where we 
measure the participant’s victim blame and token resistance endorsement. 

Results

 We will conduct separate t-tests on victim blame and token resis-
tance ratings. We predict that masculinity will significantly influence rat-
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ings of victim blaming and token resistance. In other words, that after re-
ceiving a masculinity threat, men will report more victim blame and token 
resistance than the no threat condition. 
 Next we will conduct Pearson r correlations on hostile/benevolent 
sexism and victim blame/token resistance. We predict that hostile and 
benevolent sexism endorsement will positively correlate with ratings of 
victim blaming and token resistance. We also believe that the correlation 
between benevolent sexism victim blame will be especially strong where as 
the correlation between hostile sexism stronger and token resistance will be 
particularly strong. 
 
Discussion

 This study will be one of the first to demonstrate a direct link be-
tween threats to masculinity and rape blame. There has been research that 
has examined the topic of masculinity threat affecting victim blame rat-
ings. This research found that men whose masculinity was threatened were 
more likely to blame the victim and exonerate the perpetrator. However, 
women whose femininity had been threatened were more likely to place 
more blame on the perpetrator and place less blame on the female victims 
(Munsch & Willer, 2012). This study did not threaten women’s feminini-
ty, so future investigations may wish to focus on this critical mechanism.

Women’s perceptions are also a very important aspect to over-
all rape culture since women actually may be perpetuating concepts 
such as token resistance and may be unknowingly contributing to creat-
ing higher endorsement of token resistance within men. This can be-
come problematic when a man thinks that women may want to have 
forceful sex, based off experiences with women rating high in to-
ken resistance, and may themselves become perpetrators of rape. 

Another implication of this research is how men and women who 
are high endorsers of benevolent sexism, believing that a victim of rape 
may be “tainted” and now un-lady like, would rate higher in victim blaming 
and contribute to false perceptions towards acquaintance rape victims. Re-
searchers should further explore how endorsement of sexism plays a role in 
perceptions felt towards women. It is already known that hostile and benev-
olent sexism each has been linked to victim blaming, token resistance and 
even rape proclivity. However, further links need to be drawn as to try and 
explain why it is that when men, and even women, endorse benevolent sex-
ism that that are more likely to blame the victim of an acquaintance rape. Is 
there a difference in the way that high endorsers of either benevolent or hos-
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tile  sexism actually think about women? If so, why is it that women in their 
college years are the most likely to be victims of acquaintance rape? What 
is it about the college age environment that makes women more vulnerable? 

This is a topic that is very important to explore further, especial-
ly with how alarming the statistics of rape culture are becoming. Statics 
are showing that sexual assaults are a pervasive problem on college cam-
pus. A study found that 50.9% of men in the sample thought that wom-
en saying no to sex, actually mean yes (Mills & Granoff, 1992). This is 
extremely concerning since it shows that half of the men in their sam-
ple were endorsing token resistance beliefs. This is a concerning statis-
tic since endorsement of token resistance has been found to be a factor 
contributing to rape culture (Osman, 1999). Further investigations on the 
role of masculinity, sexism and rape blame may provide insights on how 
to address the growing problem of sexual assaults on college campuses. 

Appendix

Figure 1. This chart represents our prediction that there will be a significant difference 
between the threat and no threat condition where the threat condition will predict greater 
ratings of victim blame endorsement. 
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Figure 2. This chart represents our prediction that there will be a significant difference be-
tween the threat and no threat condition where in the threat condition; perceptions of token 
resistance will be stronger in the masculinity threat condition. 

“Jason and Kathy met and got acquainted at a party thrown by a mutu-
al friend. Since they had a lot in common, they spent the night laugh-
ing, dancing, talking and flirting with each other. At the end of the par-
ty, Kathy invited Jason over to her apartment to talk some more and 
have coffee. When they got to her room, Kathy started kissing and ca-
ressing Jason. Jason then grabbed Kathy and tried to take her clothes 
off in order to have sex with her. At this point Kathy pushed him away 
and asked him to stop. However, Jason did not listen to her, and in-
stead used force to hold her down and eventually penetrated her.”

Figure 3. This is the vignette that was used within this study, also directly taken from 
Abrams, 2003.  
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Military Sexual Trauma: A Judicial Perspective

Sabrina Fiaz, Women and Gender Studies
Research Mentor: Sheila Katz, Ph.D. 

Abstract

In this research I examine the reporting process of Military Sexual Trauma 
(MST) within the U.S. Military. The questions I propose are: What is the 
MST survivor’s experience when reporting sex crimes? How effective is 
it? How will proposed legislation better MST cases? What else can be im-
proved and in what ways? Through this research it is important to examine 
the testimonies of MST survivors, the cultural impacts of the military that 
enable sexual assault, to evaluate the current proposed legislations in Con-
gress and to propose solutions in order to help MST survivors receive the 
justice that they deserve. The findings suggest that this happens due to old 
protocol and the apprehension for change and an indifference that correlates 
to the bystander effect. Also, an analysis of the two current proposed legis-
lations: “S.1032 Better Enforcement for Sexual Assault Free Environment 
Act of 2013” written by Senator McCaskill and the second “S.1752 Military 
Justice Improvement Act of 2013” written by Senator Gillibrand displays 
the change that could take place and better the reporting process of MST. 

Introduction

  Increase of women in new combat roles during the recent wars 
in Iraq and Afghanistan, has unveiled the incidences of Military Sexual 
Trauma (MST). Sexual Trauma in the military is defined as, “any lingering 
physical, emotional, or psychological symptoms resulting from a physical 
assault of a sexual nature, or battery of a sexual nature; examples include: 
rape, physical assault, domestic battering, and stalking” (Sexual Trauma, 
2013).  The Department of Defense stated that 26,000 service members 
experienced unwanted sexual conduct in 2012, however only 2,949 reports 
were made. This research project is important because mostly women in 
the Military receive lack of justice in regards to MST. Thus, I proposed 
the questions: What is the MST survivor’s experience when reporting sex 
crimes? How effective is it? How will proposed legislation better MST cas-
es? What else can be improved and in what ways? It is important to examine 
the testimonies of MST survivors, the cultural impacts of the military that 
enable sexual assault, to evaluate the current proposed legislations in Con-
gress and to propose solutions in order to help MST survivors receive the 
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justice that they deserve. 

Standpoint Statement

 My future goal as a clinical social worker is to better the emotional 
state of those who have survived sexual assault, and as a survivor of sexual 
assault, I have learned to cope and overcome my trauma and wish to aid oth-
ers in their journey. Often time’s advocates are limited, and I want to be that 
advocate that helps them prevail. I currently work as a Crisis Line Counsel-
or for Verity; a non-profit organization that advocates for sexual assault vic-
tims in Santa Rosa, CA. By being an advocate for others, it has allowed me 
to look back on my own experiences and understand the need for having an 
advocate in order to be able to move forward in life. Unfortunately, I never 
had anyone to turn to during my time of need. I see how that has affected me 
in my current relationships and the lack of trust I have in people, but I have 
become resilient to the situation and I am able to function in my everyday 
life and society. However, by helping others to be more than just resilient I 
hope I can also move forward in my life and make a difference in society’s 
views of sexual assault. Not only is it important to provide services for 
women who have been sexually assaulted but also, it is equally as import-
ant to help women receive justice and help prevent further assaults. My 
passion to be able to help individuals who have experienced trauma and to 
change the way society views certain trauma through policy and advocacy. 
 More importantly I want to work with women who are survivors of 
sexual assault in the Military. I am not in the military nor do I know many 
women who are affiliated, however within the past year I have become 
more aware of the large amount of women who have been subjected to 
such an atrocity and were simply ignored. They have been done a disservice 
while trying to fight to protect our country and rights. The film, Invisible 
War was my first realization that sexual assault within the military occurs 
and happens by our own men and their comrades. They have put their lives 
on the line for me as a civilian and now it’s my turn to give them the justice 
and safety they deserve. Even though I am not affiliated with the military 
I am a woman who did not receive the justice and safety that I deserved. 
With this commonality I will be able to develop a connection with the ser-
vice members. By bringing awareness and solutions, I believe that a change 
can be made within our military’s judicial process regarding sexual assault. 

Literature Review 

The purpose of this research was to uncover the attitudes toward 
sexual assault cases within the military, how often the issue is recognized 
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and addressed, the efficiency of the judicial process, and how the views 
of women involvement in the military interferes. In recent years, this top-
ic has gained more and more attention as Civil Rights activist and Fem-
inist activists seek to aid survivors and advocate change in the system 
that promises protection for those fighting for their country, especially 
when events such as the Tailhook Scandal of 1991 and many other cas-
es occur. Thus, what happens to those who have experienced sexual as-
sault and report it? Is the judiciary system efficient in aiding survivors 
and properly bringing justice? What are the attitudes toward women 
in the military to begin with and does this correlate with sexual assault? 

 Offering Insight and Proposal for Change. In observing other’s 
findings, there have been two prevailing themes that were most common 
within the research examined: Male-Dominated Military Culture and Fail-
ure of the Judicial Structure. Even though the system in place is in place to 
promote equality in a system based on respect of rank and authority, there 
is still a disconnect resulting in the continuation of this issue. Most of all, 
this is coupled with a culture that belittles and hurts those who have already 
been wronged in their process of seeking retribution. To best understand 
these issues I divided my articles into these two different categories to best 
comprehend each issue that dominates the world of MST. 

 Failure of the Judicial Structure. The justice system within the 
military is geared towards prosecuting and reaching a decision as quickly as 
possible. Based on the strict chain of command, one would believe that the 
respect due to rank and authority would ensure moral compass of the high-
est degree, yet the exact opposite is quite true. The work by Rick Bellows 
and Grian H. Kleiner (2001), “Sexual Harassment in the Government”, ex-
amined the background of sexual harassment and how it is manifested with-
in governmental business. Addressing liability and whom the responsibility 
falls under becomes the main target. “Where a hostile working environment 
is established, the agency will be held liable for harassment by a supervisor, 
coworker, or outside contractor only if the employer knew or had reason to 
know of the acts committed, and then the employer failed to take prompt, 
effective action” (Bellows & Kleiner, 2001, p.90). By definition all busi-
nesses under government control, including military operations, must abide 
by this law. Thus, there are figureheads in place such as Sexual Assault Re-
sponse Coordinators (SARC) and the Commanding Officers who are held 
responsible for any and all reports of sexual harassment and assault within 
the workplace. While this would be seen as common sense, because all 
companies should be held responsible for the safety of employees, the lack 
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of justice still persists. Paired with articles “The Mother of All Hooks: The 
Story of the U.S. Navy’s Tailhook Scandal”(D’Amico, 1998) and “Military 
Sexual Trauma Among US Servicewomen During Deployment: A Qualita-
tive Study” (Burns, Grindlay, Holt, Manski, & Grossman, 2014), the lack of 
justice within Military reporting reaffirms its ugly nature. 
 Authors McMichael and Zimmerman’s perspectives both outline 
the events of and aftermath of the Tailhook Scandal that still remains one 
of the most controversial cases of MST. In the final results of the case, one 
of the commonly discussed aspects involved the cooperation from Navy 
Aviators. While McMichael’s believed them to be doing their job as best to 
their abilities, Zimmerman offered evidence showing that there was a frus-
trating lack of help from investigators leading to the unfortunate resolution 
of the case. Under the definition from Bellows and Kleiner, those in charge 
of the aviators are held responsible for ensuring that full account of the in-
cident occurred, as well as the proper compliance of the aviators accused. 
However, the lack of aid in turn resulted in a lack of consequences with no 
satisfactory resolution; but this seems to be a common occurrence described 
within “Military Sexual Trauma Among US Servicewomen During Deploy-
ment: A Qualitative Study”. “A Navy member who had served for 22 years 
described, ‘they just turn a blind eye to it. I’ve seen it all my life. They just 
look the other way and they pretend it didn’t happen’” (Burns, 2014, p.346). 
Lack of justice to the members of the military is now proof of negligence 
under the definition of responsibility for governmental businesses. More 
so, this contributes to the stigma applied to those who are involved within 
the reporting process when believed it will provide aid rather than harm.
 Male-Dominated Military Culture. While anonymity is preached, 
the reality of the reporting process for victims of Military Sexual Assault 
shows that there is no discretion and often results in backlash that furthers 
trauma. Acceptance of women within military positions has become more 
common, yet there is still a stigma that present women as weak and fragile. 
This then leads to reinforcing military values that greatly hinders wom-
en within the military. “Attitude toward Women and Sexual Harassment 
among Reservists” by Vogt, Bruce, Street, and Stafford (2007) brought at-
tention that men’s views hardly supported their female counterparts and 
even with the progression of our society, Military Culture still adheres to 
the masculine mindset. “This finding may suggest that spending time in a 
male-dominate work setting such as the military contributes to the develop-
ment of negative attitudes toward women” (Vogt, Bruce, Street, & Stafford 
2007, p.881).  In concordance with “Sexual assault in the U.S. military: A 
review of the literature and recommendations for the future” by Turchik 
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and Wilson (2010), “this male-dominated culture also includes sexualized 
and violent language, the general acceptance of violence, the learned abil-
ity to objectify other people, strong obedience to the chain of command, 
encouraged protection of the military, and the promoted belief that those 
outside the military will not understand what goes on within the military” 
(p.271). Essentially there is a promotion of a hindrance to women, that in 
turn defeats all the progress and civil rights that have been developed over 
the years. Without a doubt, Military Sexual Trauma is at a peak because of 
the neglect due to a male privilege ruling the Military.   
 Through these articles I have been able to accurately identify and il-
lustrate that there are two themes of hindrance to women within the military 
that reinforce MST.   Male-Dominated Military Culture and the Failure of the 
Judicial Structure are reinforcing these negative behaviors but also ignoring 
those who have committed wrong. Without being held accountable for the vile 
crimes committed, members of this governmental business convey a mes-
sage of loose law that allows for error. Therefore, these two themes must be 
addressed within further legislation in order to enact change and better every-
one who already exits and chooses to dedicate their life toward the military. 
Methods

 The methods used to conduct this research consisted of an infor-
mational conversation, analysis of two proposed legislations, and two case 
studies. Information has been drawn from these types of methods because 
they best describe and outline experiences of those who have gone through 
this procedure. The informational conversation will allow for specific ques-
tions to be answered, but also leaves room for elaboration on the judicial 
process that may not have been thought of or is unique to their own story. 
Obtaining information from a first person account eliminates chances of 
their being a loss of translation and if any confusion the participant can 
be asked to clarify and allows the survivor a chance to give their side of 
the story instead of trying to get past the red tape of the system.  Even 
so, I gathered more than one source in order to further support my argu-
ment. Therefore, two other case studies were developed from public testi-
monies found on the Protect Our Defenders website. Not only are personal 
experiences essential, the need to find a solution is just as important. Thus, 
the analysis of the proposed legislation becomes quite crucial because it 
is imperative to know what is being done about this issue currently and 
if it is an adequate and effective solution. These methods will allow for a 
social change that will bring about the recognition of an oppressed group 
of survivors who are often times not able or discouraged from retelling 
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their accounts and most importantly not given the justice they deserve. 

Procedures

 An informational conversation took place with Kate Weber, a 
Veteran U.S. Army Soldier and advocate for women who have been 
traumatized by sexual assault within the military. For the Feminist Re-
search Methods course it was required to speak with an individual who 
was knowledgeable about the research one has chosen. Kate Weber 
gave a public lecture at Sonoma State University about Military Sexu-
al Trauma (MST) this led to speaking more in depth with her about the 
topic. The conversation was recorded through a digital voice recorder 
and I was given permission to use her name due to her public advocacy. 

As part of this research, I analyzed the two current proposed leg-
islations that are meant to address Military Sexual Trauma. They are the 
“S. 1752: Military Justice Improvement Act of 2013” by Senator Gilli-
brand and the “S.1032: Better Enforcement for Sexual Assault Free En-
vironments Act of 2013” by Senator McCaskill.  Then, the two case 
studies were applied to the “S.1032: Better Enforcement for Sexual As-
sault Free Environments Act of 2013” by Senator McCaskill in order to 
evaluate the impact of justice that could have been given to each survi-
vor if this legislation had been implemented at the time of their assault. 

The two case studies are documented videos in first person stat-
ing their testimonies in regards to their experience and reporting process 
with MST. There were several videos posted on the Protect Our Defend-
ers website. Their names were used as the titles of the videos; therefore 
those names were used in my research due to the public nature of the vid-
eos and names.  I chose Terri’s and Darchelle’s testimonies because they 
were the most impactful. For example, Terri’s story was quite graphic; it 
showed the darkest side and most flaws of the Military reporting process. 
To show a different side of the reporting process I chose Darchelle’s story 
because of the evidence it presented and how far it got in the reporting 
process. Through this procedure it will be made public knowledge about 
survivors of Military Sexual Trauma and the judicial process they experi-
enced when in active duty. This research aims to bring about a social change 
through the judicial process for an oppressed group of women that have 
endured social violence and an everyday struggle within their personal life. 

Findings 

 In this research I have found that awareness of Military Sex-
ual Trauma (MST) through personal testimonies is crucial in under-
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standing the relationships between the reasons why reporting rates are 
low and why change is difficult to achieve. Currently, legislation is un-
der review to change the policy and laws when reporting MST, howev-
er, other changes need to take place in regards to advocacy and military 
culture in order to bring awareness and a social change to this issue.

Testimonies 

Kate Weber’s testimony along with the two other case studies, Ter-
ri and Darchelle were very intense and saddening. Ms. Weber stated that 
her attack occurred while she was posted in Germany as a private. She 
was sent to the financial office where she was told to get her wages and 
was given to her by a man. Later on that even some of the soldiers got 
together and went out to a local nightclub. While she was there, she ran 
into the man who earlier gave her the check. He was there with his preg-
nant wife and they acknowledged one another. Later he found her and said 
that he needed to speak with her about the wages she received earlier. This 
man seemed “trustworthy” and was in an authoritative position, therefore 
agreed to speak with him outside due to the noise in the nightclub. He di-
rected her to go up the fire escape and before she could leave he pushed 
her on the railing and raped her from behind. She fought, however could 
not get away and decided to put her leg over the railing and jump. Before 
she could do so the man finished and pushed her over where she landed 
on her back and lost consciousness. When she woke up she immediately 
hailed a cab to take her back to base. The next day she reported the crime 
to several individuals including her caretaker, a nurse, a doctor, a female 
sergeant and the superior of this sergeant. They all told her that she did 
not have a reportable offense and would not take her statement. The per-
petrator continued to stalk her and even showed up in her bedroom one 
night. When she reported she was dismissed once again by her chain in 
command. Eventually, due to depression Ms. Weber gained ten pounds 
and was honorably discharged due to not meeting weight requirements. 

Similarly, Terri who was a private in the military faced horrendous 
circumstances that caused her lifelong trauma. Though Kate’s situation was 
not graphic a trusting person committed the crime. While she was brave 
enough to report the situation, it is also observed that there is a common theme 
of a lack of justice and the reporting system failing and hurting the victim. 

Terri, the next case study had a similar story. She was at the beach 
with some coworkers when a friend and colleague offered to walk her home 
because it was late. She agreed and when they reached her home he walked 
in with her and asked if it would be of no trouble to stay the night due to 
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the amount of alcohol consumption. She agreed and went into her bedroom 
to get ready for bed and bring out linens for the couch. When she turned 
around from dropping off the linens her attacker grabber her night robe 
from behind and dragged her into the hallway. This is where she was bru-
tally raped and left for dead as the attacker pulled out her teeth, cut up her 
body and poured paint in her wounds and vagina. The next day she woke 
up in a frantic, put on her uniform and left for base worried she would get 
in trouble for not being there. When she arrived her superior wrote her up 
for putting on the wrong uniform and when she explained what happened 
he stated that, “it looks like you had a good roll in the hay last night”. She 
was devastated and went to report to her next chain in command; he dis-
missed her as well stating that she was a slut and that there was no room 
for women in his unit. While searching for help she was required to serve 
side by side with her attacker. She then reported it to her Commanding 
Officer who gave her a few days of leave and threatened her with being 
arrested if she spoke of this again. While on leave she attempted suicide 
and decided when she got back that she needed to speak with the Chap-
lin. Once reported to him, he immediately left and brought in two officers 
who arrested her. She later found out that she was pregnant due to the as-
sault and was forced to terminate the pregnancy and pay for it through her 
own wages. She was told that she would only be able to reenter if she took 
AA classes. She agreed but was still traumatized and continued to speak 
of it with the on base psychiatrist. That is when she was honorably dis-
charged from the military with a personality disorder from the psychiatrist. 

Darchelle actually had a bit of a different experience when report-
ing her assault. She was at home having a barbeque with friends, family 
and colleagues. It started to get late and a particular colleague stayed to 
help clean up and she thought everyone has left therefore, went up to her 
bedroom to go to bed and locked the door behind her. A few minutes after 
she had gone to bed she heard someone trying to jimmy her lock.  It was 
her colleague who successful opened her door and assaulted her on her bed. 
During the act her son came to the door and saw the man who jumped up 
to slam the door shut. The son then ran downstairs and up the driveway to 
the security guard at the front to get help. The crime was reported and taken 
to the court martial with an astonishing amount of evidence that included 
the perpetrators DNA from the medical exam, DNA on the bed spread, and 
his fingerprint on the broken zipper from the pants she was wearing. Even 
with this evidence the perpetrator was found not guilty of all charges. Later, 
Darchelle put in her paperwork to re-enlist into the military and was de-
nied re-enlistment even though she was awarded to top person in her unit.
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Case Study Analysis

The informational conversation with Kate Weber was intended 
to gain insight into the reporting process that is standard for those who 
have experienced MST and how the system caters to those who seek jus-
tice. After speaking with her I found that there were two common themes: 
Indifference and bystanders and change vs. old protocol. My discussion 
with Ms. Weber revealed that these particular themes were very promi-
nent and played off each other within the reporting system that is imple-
mented for the military, thus I have gathered the following information.

 Indifference and bystanders. Beginning with how people cultur-
ally view sexual trauma in the military, I wanted to know how come this 
topic is not as publicly recognized and discussed and just recently became 
important. Ms. Weber went on to explain that often times it is due to how in-
different we as a culture are to those who have survived this atrocity, as well 
as the lack of people willing to come forth and admit that they have been 
victimized. “It does take you to that childhood level of trauma where you 
are unrecognizable and cannot perform your adult duties anyway” (Weber, 
2013). Those who have been affected are experiencing those feelings of help-
lessness similar to those of a child, but why? This state of “childhood” plays 
into Indifference and Realization that is contextualized through a bystander 
affect. She continued on to explain that the realization comes through being 
exposed and hearing about those who have been subjected to the trauma. As 
she explains: “I’ve noticed a lot of people go ‘oh my god I have been a by-
stander before or you know I have made fun of somebody before, I’ve you 
know made a circumstance so much worse with my behavior and rejection” 
(Weber, 2013). In here lies the answer to why that childhood feeling of help-
lessness is commonly displayed; culturally the indifference we show creates 
a lack of trust. Being unaware contextualizes this absence of trust toward 
and is reinforced by a Bystander affect, overall creating a lack of knowledge.  
However, there is more than just a lack of trust toward others, but also lack 
of belief in the system that is meant to aid those who have been traumatized. 

 Change vs. old protocol. While approaching the system, I wanted 
to know how it works and most of all if it is an updated one that is still open 
to change. Though our laws and institutions are always subject to change 
and there is always the amending of these regulations, the military’s justice 
system is one of private sphere that has strict regulations specific to chain of 
command. I asked who would one report to and how well does this system 
work. According to Ms. Weber the SARC or Sexual Assault Response Co-
ordinator (SARC) is the person that must be reported to; from there it would 
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be examined by the Military Police, and would be brought to the attention 
of your commanding officer (Weber, 2013). The first example can be found 
within the Restricted and Unrestricted reporting methods that are presented 
for those wishing to seek out justice. “Restricted report is when a victim 
reports but doesn’t want anyone to know about it, what it does though is it 
exempts the accused from an prosecutions and it basically allows the vic-
tim to verbalized that person raped him/her, but because it is restricted the 
victim is not allowed to tell anyone else, they can’t say the person’s name, 
and that sexual assault response coordinator will come after you, and ride 
your ass if you do tell anybody and make you unrestricted your report or 
try to pressure you to” (Weber, 2013). While this would seem to be a very 
reasonable method, there are ways in which it completely discourages and 
defeats the purpose of the judicial process that has been established. 
 In this process there is a lack of trust, because even those that are 
appointed to assist or be helpful are in fact reinforcing and discouraging 
reporting, and so in turn destroy any trust that was put in their authori-
ty. Furthermore, there was an exception known as the Exemption Rule, in 
which “a commander could after conviction go to the prison and sign out 
his troop, and put him back to work” (Weber, 2013). This means that the 
attacker would not need to register as a sex offender, exempting him from 
his sentence, and come out with a clean record. 
 My observations led me to see that there was an overall theme - 
fear of change and being set in old protocol that was in no way going to 
be changed. The words used to describe the process were very harsh and 
would discourage those who had been victimized to stay away from re-
porting. Ms. Weber described to that the process most of all brought in 
to question the reputation of the victim within their unit and within the 
military. “A restricted report is supposed to be confidential, except for the 
victim has now exposed herself to at least SARC and then anyone else he 
might tell…because his Commander will say nah we need him or nah I’ve 
known him for eight years, he has a wife and a seven year old daughter, 
and an amazing family and a lovely life…” (Weber, 2013). The reputation 
of the attacker becomes of the most importance within the system and does 
not promote change in their legislation and process. Though Ms. Weber 
stated that “we”, being unclear or who “we” is, were able to change the 
Exemption Rule, if we take away their right to prosecute on their own, 
like they do everything on their own in the military, that will open the door 
to changing more Department of Justice (DOJ) policies and completely 
abolishing the Uniform Code of Military Justice (UCMJ) (Weber, 2013). 
 It would seem then that the clash between outside worldviews 
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and the strict militant code within the military is what promotes this 
big theme of Change vs. Old Protocol, and how the inherent fear of 
modification has encoded and contextualized itself within the mili-
tary process. Due to reputation and status hierarchy, this is what ulti-
mately is inhibiting a grand shift in the reporting standards for those 
who have been victimized within the military by sexual trauma.
 The informational conversation with Kate Weber gave great 
insight to what type of standards and procedures are normally en-
countered and expected within the military in regards to sexual trau-
ma. Going over my interview and transcripts I was better able to an-
alyze the information she gave me and came to some conclusions 
that will better my research and hopefully work toward a change.
 First I have discovered that there is strong theme of Indifference 
and Bystander affect. Those who have unfortunately been traumatized 
by sexual assault often find themselves retreating into a childhood state 
where they have an overwhelming sense of helplessness that stems from 
the lack of trust. This in turn becomes contextualized by the Bystander af-
fect that comes from others not recognizing and shaming those who come 
forth and seek help and aid in their efforts to get the justice they deserve 
but also as a coping method. Thus, we can say this is an idea that is at 
fault for being culturally reinforced. Lastly, the theme of Change vs. Old 
Protocol is a continuing hindrance toward aiding those within the mili-
tary to better the judicial process. While one process had been changed, 
the Exemption Rule, the restricted and unrestricted reports are not up 
to date and now focus still on the reputation of those being accused in-
stead of coming to the aid of those who are reporting the crime. There-
fore, it discourages the desire for those to seek out justice, and in turn 
feeds into the previous theme of Indifference and a Bystander affect. 
 Ultimately, I believe that these two themes that I have come 
across through my data analysis are two of the main reasons why Mili-
tary Sexual Trauma is a greater issue than it is being recognized and that 
culturally there is a numbness or ignorance to the topic. Due to this lack 
of desire to change, causes a bystander affect, there is no motivation to 
step forth and aid those who feel helpless and are afraid to trust officials. 

Policy Analysis

 The testimonies and reasoning of Military Sexual Trauma (MST) 
are very important. However, solutions to this disease are necessary in order 
to bring about a social change. Two senators are in the process of present-
ing their proposed legislation in hopes to change the reporting process that 
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service members are to follow. By changing the reporting process it is an-
ticipated that the rate of MST will lower and service members will gain the 
justice they deserve.
 The first proposed legislation is “S.1032 Better Enforcement for 
Sexual Assault Free Environment Act of 2013” written by Senator Mc-
Caskill and the second is the “S.1752 Military Justice Improvement Act of 
2013” written by Senator Gillibrand. Even though both of these bills want 
to better the reporting process of MST they have vastly different solutions 
to the same problem.

 Senator McCaskill proposes some effective changes such as: The 
Commanding Officer cannot overrule the Court-Martials sentence if found 
guilty. This is important because usually the Commanding Officer has all 
power, but this keeps some power away from the Commanding Officer that 
gives more checks and balances to the position. Also, the accused will be 
removed temporarily from their position or reassigned once a report has 
been made. It is crucial to separate the victim and the accused ensuring 
the safety and emotional state of the victim. This is significant because the 
perpetrator is the one being removed; therefore reinforcing that he is at fault 
not the victim. If the accused is found guilty by the Court-Martial, at min-
imum, dismissal or dishonorable discharge must occur. If an individual is 
dishonorably discharged from the military they are never allowed to reenter 
the armed forces and do not receive any military benefits. Most importantly 
the victim has a right to Legal Consultation by a trained military or civilian 
attorney.  Due to this the victim will have the opportunity to have a trained 
attorney advise them of their case and act as an advocate for their case. 
However, there are a few weaknesses regarding this proposed legislation. 
For an example, the power of authority becomes often vague in regards 
to the Commanding officer and Court-Martial. Also, the right to a fair tri-
al for the victim is unclear even though they have legal consultation it is 
not clear if they have legal representation. Most importantly, the reporting 
process to the Commanding Officer needs to be more concrete. Though 
the Commanding Officer is required to present a briefing to the Sexual 
Assault Response Coordinator (SARC) of all unrestricted reports, the per-
sonal motives of the Commanding Officer could compromise the report-
ing process; thus not presenting the briefing to SARC for an investigation.
 Senator Gillibrand’s proposed legislation though ambitious is quite 
vague. She has strong arguments such as, the trial should be held out-
side of the chain of command of the perpetrator and that the Court-Mar-
tial can try the perpetrator on all offense including lesser offenses, 
which Senator McCaskill does not allow.  However due to the ambigu-
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ity, the Bill is not adequate enough regardless of the proposed benefits.
 Therefore, Senator McCaskill’s proposed legislation is better equipped 
to evaluate the justice that could have been given to Terri and Darchelle if 
it had been implemented at that time. First, if this proposed legislation was 
implemented during Terri’s assault she would have been able to give a re-
port adequately to the first person that she reported to. Therefore, the trauma 
of not being heard and having to go to numerous individuals to receive help 
would have never been a factor. Second, she wouldn’t have had to see her at-
tacker roam free while the investigation took place. He would have been re-
moved from the unit because she knew who her attacker was and would have 
had the crime reported. Lastly, she would have received legal consultation 
and could have been able to go to trial. Therefore, if the attacker would have 
been found guilty he would have at minimum been dismissed or dishonor-
ably discharged, meaning he would not be able to rape in the military again. 
 Terri on the other hand, would have had a different experience if this 
proposed legislation had been implemented then. First, she would have been 
given adequate legal consultation especially because of all the evidence that 
was provided.  Secondly, she would have had a SARC investigating her crime 
therefore, giving her potential justice. If the offender were deemed guilty 
of all charges, then at minimum would have been dishonorably discharged.

Proposed Solutions

 Even though Senator McCaskill proposed legislation has much po-
tential, there are many situations that were not addressed. For example, the 
common factor of all three women was that they were all discharged from 
the military. There should be an amendment about needing adequate reason-
ing for discharging a service member who has reported MST. In order to en-
sure that the service members reporting are not getting punished for doing 
so, therefore the fear of reporting will be diminished. Also, the report should 
be given directly to the SARC instead of going through the Commanding 
Officer and then given a briefing to the SARC. Cutting out the middle man 
and will save time because the SARC will not have to wait for a briefing to 
be aware that a report has been made, therefore they will be able to respond 
immediately. This will take away the apprehension of reporting due to the 
fear of judgment from the Commanding Officer and the possibility of no 
justice. 

SARC should be a highly trained individual who is not affiliated with 
the military institution, therefore will be able to be more accommodating to 
the victim during this crisis. By being disassociated with the military there 
will not be biases of old military protocol. In addition, mandatory mental 
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health assessments, and counseling should be implemented bimonthly. This 
will help ensure that individuals maintain their mental health while serving 
in combat roles and by making it mandatory no one will feel stigmatized 
for meeting with a counselor.  Most importantly, extensive training should 
be given to all service members and personnel. Even though Senator Mc-
Caskill addresses this in her proposed legislation, it is important to explain 
how the training should be conducted. For instance, MST advocates and 
survivors should be the ones delivering this extensive and interactive train-
ing. The impact would resonate more with individuals rather than checking 
training off the list. Also, the institution needs to change by promoting more 
women to superior positions, therefore acknowledging women as equals 
and of a higher status to the soldiers will require more respect to the dis-
tribution of power and genders. In addition, the Court-Martial should un-
dergo an extensive training in order to be educated on the topic and remain 
unbiased when conducting a trial. Most importantly, punishments need to 
be adequately given if the appropriate amount of evidence is presented. If 
there are no consequences for these actions then reports will not be made 
and assaults will continue to happen. 

Conclusion 

 Many women endure the trauma of sexual assault within the Mil-
itary. This is a horrendous act that follows with an injustice and a disser-
vice to the women who fight to keep our country safe. Not only do they 
put their lives on the line everyday fighting against our enemies they are 
forced to look over their shoulders in regards to the people that fight on 
the same side as they do. This is important to me because I believe in jus-
tice especially for a woman who puts the country’s lives before her own. 
They deserve the respect and pride given to men in the military in regards 
to their service as well. Through acknowledging the magnitude of in-
dividuals who experience MST, along with the reasons of why this hap-
pens and solutions to the issue we will be able to promote a social change.
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Abstract

The prevalence of the reemergence of disease has dramatically increased 
over the last decade. As a result, the demand for novel antibiotics and 
antiseptics is crucial to parallel the upsurge of disease. The following 
article addresses how to characterize a novel class of antibacterial 
peptides, Carnobacteriocin BII- a peptide produced by Carbacterium 
Piscicola. This experiment implements a Molecular Probes’ LIVE/
DEAD® BacLight Bacterial Viability Kit, which enables the enumeration 
of bacteria killed as a function of peptide concentration. Thus 
Carnobacteriocin BII efficacy to kill bacteria is explored and characterized 
with the use of the LIVE/DEAD® BacLight Bacterial Viability Kit.

Introduction
 
  Microorganisms coexistence with nature and man is fundamental to 
life: microorganisms (e.g. bacteria) participate in environmental nitrogen & 
carbon cycling, degrade & recycle organic waste, and have unique functions 
colonizing the various physical niches of our body. In addition, our relationship 
with microorganisms stands on a fragile equilibrium. Perturbations 
introduced to this fragile equilibrium (i.e. overuse of antibiotics, declining 
vaccination rates, etc.) can physically alter the nature of a microorganism 
and their relation to humans, which causes the potential to create a pathogen. 
  Subsequently, the overuse of antibiotics and supplements (e.g. 
vitamin D) has sparked a steady increase in the incidence and prevalence of 
chronic disease and communicable diseases (e.g. rubella, polio, tuberculosis, 
etc.) on a global scale. That is the more we use antibiotics; the more bacteria 
are becoming resistant to them. That is a fact of microbial life. As a result, 
antibiotics like penicillin are helpless against the infections they are used 
to cure. We are losing our life saving drugs one by one (Bloice, 2006).
  Furthermore, in 2004, almost half of all Americans, or 133 million 
people, lived with a chronic condition. That number is projected to reach 157 
million by 2010. Chronic disease and communicable disease, previously, 
were thought by the medical community to have no relation. Yet over the 

51  SSU McNair Scholars Research Journal



last past century this line has been obscured and medical paradigms have 
been challenged. 
  For example, ulcers that were originally thought to originate 
from stress, eating spicy food, or an excess of stomach acid. Yet, in 
1984 Dr. Marshall found and proved a bacterium called H. pylori was 
the causative agent of ulcers. Twelve years later in 1994 the National 
Institutes of Health in America published an opinion stating that most 
recurrent duodenal and gastric ulcers were caused by H. pylori and 
recommended that antibiotics be included in the treatment regiment. 
  Lastly, it is essential to begin looking for new ways to combat the 
steady rate of disease by searching for new and safe antibacterial drugs. 
One novel area of interest is toward the use of a class of antibacterial 
peptides, which is produced by Carbacterium Piscicola. These 
peptides exhibit antimicrobial activity via membrane permeabilization 
against several species of lactic acid bacteria including food spoilage 
agent and human pathogenListeria monocytogenes (Arnold, 2012).
  The Characterization of the Carnobacteriocin BII peptides will 
lend insight on how these peptides can be used as future potential novel 
antibiotics. Past work, which was conducted at Sonoma State University, 
proved to be successful in cloning the CbnB2 gene into a pTYB11 vector, 
and in their expression. Yet, characterization of the Carnobacteriocin 
B2 peptides and its derivatives remains yet to fully characterized.
  Therefore, the following article aims to elucidate the bactericidal 
-defined to be a substance that kills bacteria - extent on an array of 
antibacterial peptides (i.e. Carnobacteriocin BII and its derivatives) on 
several target bacterial strains. The following experiment implements the 
use of a Live/Dead BacLight Bacterial Viability Kit. This kit allows a rapid, 
yet reliable way to differentiate between live and dead bacteria in minutes; 
thereby helping to further characterize the nature of Carnobacteriocin BII 
and its derivatives.    

Methods 

Preparation of Tryptic Soy Broth and Culturing of Listeria Monocytogenes 
 
  The media necessary for the growth of Listeria 
Monocytogenes was prepared by adding 60g of Tryptic Soy Broth 
(Soybean-Casein Digest Medium) into a 1L Erlenmeyer flask. This 
media was then autoclaved for over the duration of an hour along.
 Next a single colony was picked from a plate of streaked Listeria 
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Monocytogenes and inoculated into a 25mL falcon tube. This culture 
was allowed to incubate in an Innova 4080 Incubator Shaker at 30°C and 
250rpm. The culture was incubated for 15 hours, until the bacterial media 
reached an optical density of 0.02. A 0.250mL aliquot of this culture was 
then transferred to a 250mL flask containing 25mL of TSB. Once the 
bacterial media reached an optical density of 0.20, the killing assay began.  
 
Microwell Plate Killing Assay 
 
 A standard 96-well plate was utilized for this experiment. The first 
well of the plate contained the blank of the experiment, which contained 
50μL of pipes buffer and tryptic soy broth (TSB). The next well contained 
50μL TSB and 50μL the bacterial strain used in the experiment (i.e. Listeria 
Monocytogenes)- all aliquots of the bacteria were added last. The third well 
contained pipes buffer and 50μL of the bacteria. The fourth well contained 
the 100μL of the concentrated antibacterial peptide. The fifth well contained 
50μL of pipes buffer. Listeria Monocytogenes was then added as needed to 
the following wells and to wells six through ten.  
 Lastly, a 50μL of the peptide was taken from the fourth well and 
diluted in 50μL of pipes buffer in well 5. Thereafter, two-fold dilutions 
were made by withdrawing 50μL from well 5 and pipetting it into well 
6. This process was followed sequentially into well ten contained 
the least concentrated form of the peptide. A live/dead BacLight kit 
was implemented immediately after to quantitate bacterial viability. 
 
Bacterial Viability Assay  
 
  In order to quantitate number bacterial cells alive versus 
dead a Molecular Probes’ LIVE/DEAD® BacLight Bacterial 
Viability Kit was used. The following kit came equipped with 
two different dye reagents (i.e. SYTO9 and Propidium Iodide), 
which would stain live cells green and dead cells red.   
  Specifically, 6 μL of component A (SYTO 9 dye, 3.34 mM) 
was mixed with 6 μL of component B (Propidium iodide, 20 mM) 
in a microfuge tube. A 2X stain solution was prepared by adding the 
entire 12 μL of the above mixture to 2.0 mL of filter-sterilized dH2O 
in a falcon tube and mixed. Thereafter, 100 μL of the 2X staining 
solution were pipetted to each well and mix thoroughly by pipetting 
up and down several times. A new tip was used for each well.   
 The solution was allowed to Incubate at room temperature 

Carnobacteriocin

53  SSU McNair Scholars Research Journal



in the dark for 15 minutes. Each well was then transferred from the 
micro well plate to a quartz cuvette and analyzed by a Perkin Elmer 
Luminescence Spectrometer L550B. The fluorescence emission 
spectrum (excitation 470 nm, emission 490–700 nm) of each cell 
suspension (Fcell) was taken and used to obtain the following spectra.

Results

      The following spectra were obtained by inoculating Listeria 
Monocytogenes with 50μL of a 3% solution of H2O2. Two-fold dilutions 
of the solution were made across a series of wells to obtain the following 
spectra (A.1).  During post-incubation relative peak areas for bacteria 
stained red (dead, 620-650 nm) vs. green (live, 510-540nm) were integrated. 
This data as reference of to generate a standard killing curve (A.2).
  

        
       The following spectrum was obtained by inoculating Listeria 
Monocytogenes with 62nM of the Carnobacteriocin BII peptide. Two-fold 
sequential dilutions of the peptide and L. Mono were made and several 
spectrums were obtained (B.1). The spectra obtained by the two-fold of the 
concentrated peptide were extrapolated and relative peak areas for bacteria 
stained red (dead, 620-650 nm) vs. green (live, 510-540nm) were integrated.  
The percentages of bacteria killed versus peptide concentration were 
graphed (B.2). 

	  

Gutierrez

Spring 2015, Volume 5 54



 
	  Discussion

The results obtained demonstrate that Carnobacteriocin BII does 
posses killing potential toward Listeria Monocytogenes. Incremental 
increases in concentration of the Carnbacteriocin BII peptide shows to 
increase relative peak emissions of red (620-650nm). From this it can 
be inferred that bacteria are dying with increasing concentrations of the 
antibacterial peptide. In order to determine complete efficacy of the 
Carnobacteriocins, future research will be conducted to determine the minimal 
bactercidial concentration of the peptide toward Listeria Monocytogenes.
 
Conclusion
 
  The following results suggest that in order to reach the minimal 
bactericidal concentration (MBC)- the concentration in which all bacteria 
are dead- a much higher concentration of peptide will need to be used. 
Therefore, future experimentation will the implement the use of a higher 
peptide concentration and differentially vary the peptide concentration.  
  Furthermore, a killing curve of isopropyl alcohol 70% (w/v) 
will be generated under the same conditions. The killing curve of this 
antiseptic will be generated and be used to compare its killing efficacy 
to that of the Carnobacteriocin peptide as a function of concentration.   
  Finally, it is hoped that future results will elucidate the 
minimal bactericidal concentration of the VIA peptides against 
Listeria Monocytogenes. After this work has been completed, another 
strain of bacteria will be killed under same conditions with varying 
amount of peptide concentration. The compilation of this data will 
aid in the characterization of Carnobacteriocin BII and its derivatives.
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The Protein Tyrosine Phosphatase CD45 is Highly Sensitive 
to Oxidation Compared to the Related PTP, CD148

Stephanie Henriquez, Biology
Research Mentor: Joseph Lin, Ph.D.

Abstract

 Protein tyrosine phosphatases (PTPs), which are critical regulators 
of intracellular signaling cascades, have been demonstrated to possess dif-
ferential sensitivities to oxidation. This study compares CD45 and CD148, 
two PTPs previously demonstrated to function on the same substrates in T 
cell signaling pathways. CD45 and CD148 were captured from a CD148 
inducible Jurkat T cell line and exposed to various concentrations of dithio-
threitol (DTT), a potent reducing agent, before enzymatic activity was mea-
sured through the use of a fluorescent substrate. CD45 enzymatic recovery 
was found to be dose dependent, requiring high concentrations of DTT for 
peak activity. In contrast, CD148 recovery was significantly increased at 
substantially lower concentration. To assess recovery of activity using a 
more physiologically relevant species, recombinant CD45 and recombinant 
CD148 activity were measured in a similar manner after exposure to per-
sulfide species produced by cystathionine γ-lyase (CSE). In addition, Tris 
buffer, commonly used to study CD45 activity, was found to significantly 
inhibit enzymatic activity for both PTPs, however the effect was most dra-
matic on CD45. Activity was also measured for the pH range 6.8-8.0. CD45 
and CD148 both demonstrated a preference for lower pH than physiological 
7.4, however CD45 exhibited a wider range of activity. In conclusion, CD45 
sensitivity to oxidation, buffering conditions and pH is higher than CD148, 
which likely has a significant impact in T cell intracellular dynamics. 

Introduction

T cells participate heavily in the adaptive immune response, either 
through the direct killing of infected cells or by assisting other immune 
cells in doing so. Regulation of these cells is dependent upon a complex 
network of intracellular enzymatic interactions and modifications. Critical 
in these intracellular events is the reciprocal phosphorylation or dephos-
phorylation of important mediators through the actions of protein tyrosine 
kinases and protein tyrosine phosphatases (PTPs). Although the activation 
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of T cells is initiated through the stimulation of the T cell receptor (TCR), 
it requires double phosphorylation on its immunoreceptor tyrosine-based 
activation motifs (ITAMs) to be able to continue the signal intracellular-
ly. These early events are reliant upon Src family kinases, which in turn 
have been found to be positively, and to a lesser extent negatively, regu-
lated by the protein tyrosine phosphatase, CD45 (McFarland et al., 1993). 

CD45 is a transmembrane PTP with two phosphatase domains. Se-
quence comparison reveals that these domains are highly conserved among 
human and murine species as opposed to the extracellular domain, which 

is less conserved (Thomas, 1989).  The membrane proximal cytosolic 
domain is the site of catalytic activity, however the exact function of the distal 
domain remains elusive. Evidence has suggested that the absence of CD45 ex-
pression results in severe immunodeficiency due to decreased T lymphocyte 
activation (Tchilian et al., 2001) however, an overly robust immune response 
may lead to autoimmune disease. Thus, the importance of understanding the 
regulation of CD45, and other enzymes involved in T cell regulation, is critical.     

A lesser-known PTP, CD148, has been emerging in the literature. 
Unlike the double cytosolic domains of CD45, this phosphatase features 
a single catalytic domain. The enzyme has a transmembrane span as well. 
The exact role of CD148 in T cell signaling is unclear. Studies have shown 
up-regulation of the phosphatase following activation of the TCR, suggest-
ing that it plays a regulatory role (Tangye et al, 1998; Lin et al., 2004). 
Baker and colleagues suggest that this role may be as a negative regulator 
of T cell activation through dephosphorylation of two enzymes involved 
in the activation cascade (Baker et al., 2001). Interestingly, CD148 was 
also found to positively and negatively regulate Src family kinases in 
a similar manner to CD45 (Stepanek et al., 2011). The same study also 
demonstrated that CD148 mediated activation prevailed in the absence 
of CD45, and even rescued CD45 deficiency. It is therefore possible that 
the outcome of CD148 activity is dependent on cellular environment.         
 Redox regulation of PTPs has been suggested (den Hertog et al., 
2004). These enzymes feature highly conserved, catalytic cysteine residues. 
Once deprotonated, the cysteine thiolate anion is susceptible to oxidation. 
Although all PTPs have the potential for this susceptibility, it is known that 
thiol proteins vary immensely in their sensitivity to oxidation, as well as  
(Baty et al., 2005; Groen, et al., 2005). Endogenously produced small mol-
ecule signaling agents can provide a means of regulation in this manner 
(Fukuto et al., 2012). Previous work in this lab has already demonstrated 
that hydrogen peroxide (H2O2) and nitroxyl (HNO) can oxidize and inhibit 
CD45 activity (Jackson et al. 2013). Endogenous biosynthesis of cysteine 
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persulfide (Cys-SSH) from cystine (Cys-SS-Cys) via the actions of cystathi-
onine γ-lyase (CSE) and, to a lesser extent, cystathionine β-synthase (CBS) 
has recently been characterized by in vitro studies (Ida et al. 2014).  Cys-
SSH and other persulfide compounds were found in high concentrations 
within cells. These persulfides have the potential to alter the activity and 
function of numerous cysteine thiol dependent enzymes, including PTPs. 
 The goal of this study is to compare the recovery from oxidation 
of these highly similar phosphatases using the potent reducing agent, 
dithiothreitol, and the more physiologically relevant persulfide species.

Methods

 Unless otherwise noted, all reagents were ordered from Sig-
ma. Working volume of all wells used in experiments was 100 uL.

Cell Culture

CD148 inducible Jurkat T cells, established by Baker and 
colleagues (Baker et al., 2001), were grown in RPMI 1640 (Cell-
gro) supplemented with L-glutamine, 10% FBS (JRH Bioscienc-
es), and 1X penicillin/streptomycin. Cells were cultured at a densi-
ty between  and cells/ml. CD148 inducible expression, consistent with 
those following TCR activation, was obtained through the addition 
of 1ug/ml doxycycline to the culture media 2 days prior to cell lysis.  

Recombinant CD45 and CD148

See acknowledgments. Recombinant CD45 and CD148 consist of 
only the cytosolic domains fused with six terminal histidine residues for 
purification with TALON® Metal Affinity Resin. The Recombinant PTPs 
were oxidized in bulk with hydrogen peroxide (H2O2) for 15 minutes at 
50uM and 100uM respectively, followed by the addition of 900uM cata-
lase. For each assay, 1ug/well of recombinant CD45 and 5ug/well of CD148 
were compared.

Recombinant CSE 

See acknowledgements. Recombinant CSE was fused to glutathi-
one S-transferase (GST) before expression and purification from E. coli ly-
sates using glutathione (GSH) agarose beads. 50ug/mL CSE bound to GSH 
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beads was exposed to 1mM DTT and 50uM pyridoxal phosphate (PLP) 
for 2 hours at 10°C followed by a wash with 50mM HEPES (pH 7.2). 

Phosphatase Capture and Exposure to DTT – Adapted from Rider and 
Young, 2003 

Wells of a 96 strip-well high binding plate (Corning) were coated with 
4ug/ml goat anti-mouse secondary antibody (AbD Serotec) in 0.1M carbon-
ate buffer (pH 9.5) and incubated at 4°C overnight. Wells were washed 3X 
with PBS containing 0.05% Tween 20. Wells were then coated with 10ug/mL 
mouse anti-human CD45 (AbD Serotec) or mouse anti-human CD148 (Bio-
Legend) in PBS with 1%BSA and incubated at 37°C for 2 hours. After washing 
3X as before, wells were blocked in PBS with 1% BSA for 1 hour at 37°C. 

Approximately 2 X 106 cells/well were used for each assay. Cells 
were washed once with ice cold PBS before lysis in 1% NP40, 25mM Tris, 
150mM NaCl, containing 1X Halt™ Protease Inhibitor Cocktail (Ther-
mo Scientific) for 10 minutes on ice. Lysates were centrifuged at 13,000g 
for 10 minutes prior to addition to the blocked wells, washed 3X as be-
fore. Lysates were incubated at 37°C for 2 hours. Afterwards, wells were 
washed as before, buffered with 50mM Tris, 0.1 mM CaCl2 (pH 7.2) and 
exposed to varying concentrations of dithiothreitol (DTT) for ten minutes.  

Cysteine Persulfide Reduction of Phosphatases- Adapted from Ida et. al. 
2014

Recombinant CSE/GST fusion protein bound to GSH beads (prepara-
tion described above) was incubated in a closed 1.5 mL microcentrifuge tube 
at 37°C for 30 minutes along with1mM cysteine, and 1ug of recombinant 
CD45 or 5ug of recombinant CD148. After 30 minutes, the solutions were 
centrifuged and supernatant was placed on a 96 microwell plate (Corning).

Fluorimetric Detection of Phosphatase Activity– Adapted from Rider and 
Young, 2003 

At the end of each respective assay, fluorescein diphosphate (FDP) 
was added to each well (30uM). Phosphatase activity was immediately 
measured on a Synergy HT Multi-Mode Microplate Reader with 485/528 
nm filters for 1 hour or ½ hour, for recombinant or lysate phosphatases re-
spectively. Measurements were taken every minute. The microplate reader 
was pre-heated and kept at a constant 37°C for the duration of each reading.
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Results

CD45 Recovery From Oxidation Requires High Concentrations of DTT
 
 Previous work from this lab demonstrated that CD45 activity was 
significantly inhibited following exposure to small molecule oxidants (Jack-
son et al. 2013). To determine whether this sensitivity is present in CD148 
as well, their recovery from oxidation was compared. CD148 expression 
is minimal in mature T cells (Tangye et al., 1998; Lin et al., 2004), requir-
ing a CD148 inducible Jurkat cell line (from Baker et al., 2001) to capture 
enough enzymes to detect activity. CD45 and CD148 were captured from 
cell lysates on a high binding 96 strip-well plate using mouse anti-human 
CD45 and mouse anti-human CD148 antibodies. Following cell lysis, it 
is assumed that exposure to atmospheric oxygen naturally oxidized both 
enzymes. The captured PTPs were then exposed to various concentrations 
DTT for ten minutes before incubation with fluorescein diphosphate (FDP). 
Specific activity could not be determined as described by Rider and Young 
since their protocol requires another monoclonal antibody with a non-com-
peting binding site. Since CD148 is not widely studied, the production of 
a different antibody than the one used for this assay is difficult to obtain. 
Instead, the final relative fluorescent values after 1 hour are depicted as a 
percent change from phosphatase activity without DTT (Figure 1).  

Figure 1. CD45 Recovery From Oxidation is Dose Dependent. CD148 inducible Jurkat 
cell lines were lysed in 1% NP40 lysis buffer containing Halt™ Protease Inhibitor Cock-
tail. CD45 and CD148 were captured separately on a 96 strip-well plate with their respec-
tive antibodies and exposed to various concentrations of DTTfor ten minutes before the ad-
dition of 30uM FDP. The results are shown as a persent change from unexposed  enzyme. 
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CD45 and CD148 demonstrated different responses to the con-
centrations of DTT. CD45 restoration of activity was shown to be high-
ly sensitive to the concentration of DTT used. Out of the concentra-
tions tested, activity peaked at 50mM before decreasing at 100mM. 
In contrast, CD148 restoration of activity remained high and relative-
ly constant at the concentrations given, with a slight peak at 10mM. 

Tris Buffer Inhibits Recombinant CD45 and CD148 Activity
 

We observed that increasing the concentration of Tris buffer, used 
in the previous assay, resulted in a decreasing rate of CD45 activity (data 
not shown). To confirm inhibition, enzymatic activity of both PTPs was 
measured alongside another commonly used buffer, HEPES. To increase 
the detected activity captured by the microplate reader, recombinant CD45 
and CD148 were used in place of captured PTPs, since the concentration 
of enzymes could be easily increased. 1ug/well of recombinant CD45 and 
5ug/well of CD148 were buffered in either 50mM Tris, 0.1mM CaCl2 or 
50mM HEPES at pH 7.2 and exposed to 50mM DTT for ten minutes prior 
to measurement of activity. Specific activity was also difficult to assess for 
this assay since the preparations of recombinant enzymes were done sep-
arately in different facilities and it is not known what percentage of total 
PTP was folded correctly by E. coli. This differential folding is also ac-
counts for using different amounts of recombinant CD45 and recombinant 
CD148 to compare activity. The initial rates of each phosphatase in Tris 
buffer are shown in Figure 2 as a percentage of the initial rates in HEPES 
buffer.          

   
   

Figure 2. Tris Buffer Signifi-
cantly Inhibits CD45 and 
CD148 Activity. Recombi-
nant CD45 and CD148 were 
buffered in either 50mM 
Tris, 0.1mM CaCl2 or 50mM 
HEPES at pH 7.2 during which  
they were exposed to 50mM 
DTT for ten minutes prior to 
the addition of 30uM FDP. The 
initial rate of activity in Tris 
buffer is shown in each enzyme 
as a percentage of the initial 
rate of activity in HEPES
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  Both phosphatases are shown to be severely inhibited in activity 
when buffered in Tris, with CD45 operating at ~8% efficiency and CD148 
at ~35%. 
  
Recombinant CD45 and CD148 Activity Increases With Lower pH 

 Given the revelation that the commonly used Tris buffer severely 
inhibited enzymatic activity of both PTPs, we were curious to see if enzy-
matic activity peaked at physiological pH. To study this, recombinant CD45 
and recombinant CD148 were buffered in 50mM HEPES at 0.2 increasing 
or decreasing pH increments from 7.4, during which they were exposed to 
50mM DTT for 10 minutes prior to measurement of activity. Both phospha-
tases exhibited a preference for the lower end of the pH range tested (Figure 
3). Once again, the effect on CD45 was much more dramatic. Recombinant  
CD45 continued to incrementally increase with each lowered pH and did 
not reach a peak at the range tested. CD148 also showed increased activity 
at lower pH, however the differences between the pH increments after 7.4 
were not as dramatic as those seen in CD45. Curiously, activity in recom-
binant CD1148 leveled between 7.0 and 7.2 before increasing once more.

   

 

Figure 3. CD45 and CD148 Enzymatic Activity is pH Dependent. Recombinant CD 
45 and CD148 were buffered at 0.2pH increment increased or decreased from 7.4 during 
which they were exposed to 50mM DTT for ten minutes prior to the addition of 30uM FDP. 
The initial rate of activity  for each enzyme is shown. 
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Cysteine Persulfide Recovers Some PTP Activity

 We sought to compare the restoration of PTP activity using a 
more physiologically relevant reducing agent to see if the sensitivi-
ty of CD45 to oxidation would be seen as before. Cysteine persulfide 
(Cys-SSH) was generated in the presence of each PTP through the en-
zyme cystathionine γ-lyase (CSE) and its natural substrate, cystine, be-
fore measurement of enzymatic activity. Generated Cys-SSH, shown 
as [CSE beads + cystine], did not restore activity for either phosphatase 
as robustly as 50mM DTT. However, the restoration of recombinant 
CD148 (Figure 4b) was higher than in recombinant CD45 (Figure 4a).
 
               Figure 4a. CD45 

Exposure to Cysteine 
Persulfide. 50ug/mL 
CSE bounds to GST 
beads, 1mM cystine 
and 1 ug recombinant 
CD45 were incubated 
in a closed container 
for 30 minutes at 37°C 
prior to the addition 
of 30uM FDP. The re-
sulting changes in rel-
ative fluorescent units 
(RFY) from CD45 
enzymatic activity are 
shown over time.   

                Figure 4b. CD148 Ex-
posure to Cysteine 
Persulfide. 50ug.mL 
CSE bound to GST 
beads, 1mM cystine 
and 5ug recombinant 
CD148 were incubated 
in a closed container 
for 30 minutes at 37°C 
prior to the addition of 
30uM FDP. Exposure 
to 50mM DTT in the 
same manner was used 
as a positive control. 
the resulting changed 
in relative fluorescent 
units (RFU) from   

                 CD148 enzymatic 
                activity are shown over  
                time.  
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Discussion

 The above experiments demonstrate that CD45 is highly sensitive to 
oxidation when compared to the related protein tyrosine phosphatase (PTP), 
CD148. CD148 recovery from oxidation remained high and required very 
low concentrations of DTT, while CD45 recovery was dose dependent (Fig-
ure 1). The idea that CD45 requires 50mM DTT for full recovery from 
atmospheric oxygen is clearly not physiologic by at least two counts. First, 
most concentrations of molecules found within a cell are in the pico or 
nanomolar range, so the requirement of a 50 millimolar chemical is be-
yond what would be expected physiologically. Second, DTT is not phys-
iologically relevant. It is used in lab as a potent reducing agent, but it has 
not been found to exist naturally in cells. The more biologically relevant 
cysteine persulfide (Cys-SSH) restored activity to both PTPs, more so in 
recombinant CD148, although not as robustly as with 50mM DTT. Unfor-
tunately, the generation of Cys-SSH was not quantified so dose dependent 
assays could not be performed. It would also be interesting to compare re-
covery from oxidation using glutathione, which is present at very high lev-
els physiologically. Nevertheless, the high sensitivity of CD45 to oxidation 
suggests that it can be used as an effective regulation method by the cell. 
 In addition, CD45 was shown to be more sensitive to pH and buf-
fer conditions than CD148. Interestingly Tris buffer, commonly used to 
study CD45, was found to significantly decrease activity of both phospha-
tases in comparison to HEPES (Figure 2). Although this was a feature of 
both enzymes, the effect was much more dramatic on recombinant CD45. 
This is troubling, as it suggests that previous experiments buffered using 
Tris assessed a miniscule amount of activity capable from CD45. Activ-
ity of both PTPs was also compared from a pH range between 6.8 and 
8.0. Too low of a pH was seen to decrease FDP background fluorescence 
(data not shown), which prevented the examination of further decrease 
in pH from 6.8. Both phosphatases favored a pH lower than physiolog-
ical, about pH 7.4, but the effect on recombinant CD45 was more pro-
nounced (Figure 3). From a chemical standpoint, this makes sense. A low-
er pH would favor deprotonation of the catalytic cysteine, which would 
increase nucleophilic activity. The biological significance is less clear. 
Neither PTP is compartmentalized; rather they are transmembrane, with 
their catalytic domains in the cytosol. This suggests that in lieu of com-
partmentalization other means are required to create a local decrease in pH.   
 Although more studies are needed to fully characterize the reg-
ulation of these two phosphatases, this study gives an initial insight 
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into the regulation of these highly similar PTPs. The differential sen-
sitivities to oxidation, pH and environment suggest that not only are 
these highly similar PTPs active under different conditions, but that 
these conditions can be used by the cell for preferential use of PTPs.
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Righting Time Performances: Assessing Phenotype in Captive 
Raised Western Pond Turtles

Shoua Lor, Biology
Research Mentor: Nick Geist, Ph.D.

Abstract 

Righting time (RT) is defined as the time it takes for a turtle to flip back on 
its plastron after being placed on its carapace. This test is one method of 
assessing performance, competitive behavior, and fitness, and is a standard 
method of assessing behavior in a variety of turtle species. However, righting 
time studies have not been done for Western Pond Turtle (E. marmorata), 
thus these data may be useful in determining which captive-raised (“head-
started”) turtles are the most fit to survive, and produce robust and fit offspring. 
Since our preliminary data suggested that mass has a significant effect on 
juveniles’ righting time, this study examines whether mass continues to have 
an effect in larger juveniles as well as to assess if other factors influence 
righting time. Independent variables we used include body mass, cohorts 
[2012 and 2013], turtles’ age that is indirectly measured in time duration 
between initial and later [post] measurement [2 weeks vs. 7 months], and 
the zoo at which they were raised. Our baseline data suggest juveniles’ mass, 
time duration of 7 month between initial and post measurements, and zoo 
have a significant effect on righting time, while the other factors does not. 
 
Introduction

The western pond turtle, Emys marmorata, is a fresh water turtle 
and the only native aquatic turtle species along the Pacific Slope of the 
West Coast of Northern America (Buskirk, 2002). The respective state 
Departments of Fish and Game listed E. marmorata as a Species of Special 
Concern in California, Endangered in Washington, and Critical in Oregon 
since studies have shown that the species has declined due to habitat 
disturbances (Spinks et al., 2003). Beside habitat disturbances, decline in 
E. marmorata populations has been attributed to the introduction of non-
native species such as the red-ear slider (Trachemys scripta elegans), 
illegal pet trade, and human food consumption (Micheli-Campbell, 2011). 

One of the current approaches in response to declines in E. marmorata 
is the creation of captive head-start programs. Head-starting is defined as 
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the process of raising juveniles in captivity until they have outgrown their 
period of greatest vulnerability to predators, at which time they can be 
reintroduced into their natural habitat (Spinks et al., 2003). The Biology 
Department of Sonoma State University has one of the only two head-starting 
conservation-based programs for E. marmorata approved by the California 
Department of Fish and Wildlife. Effective conservation of E. marmorata 
requires assessing and understanding more about the biological aspects of E. 
marmorata behavior and phenotype. This is critically important for the long-
term success of not only the program, but also the species through increased 
wild population numbers via reintroduction. We want to make sure that the 
turtles we reintroduce into the habitat will be fit enough to not only survive, 
but to also produce fit offspring for the long-term survival of the species. 

Fitness is determined by the rate of conversion of energy into 
offspring [reproductive success] (Brown, 1993). If an individual fails to 
reproduce then that individual would have a fitness of zero. Previous studies 
have indicated righting time as one kind of standard method to assess fitness 
and potential survivorship of turtles (Delmas et al., 2007; Polo et al., 2012). 
Observing righting time response is a valuable index when determining 
which turtles are the most fit. If E. marmorata turns out to be a species 
that is less fit in this specific performance index than common non-native 
species, such as T. scripta elegans, this is a sign that we should also focus 
on keeping these other species out of E. marmorata’s natural habitat as well 
as relying on the head-start programs. If the turtles we release back into the 
wild could be outcompeted by non-native species, then having conservation 
programs that ignore control of non-natives would not be a sustainable long-
term solution to the survival of the species. In this study we investigated 
if juvenile mass continues to have a significant effect on righting time as 
suggested by our preliminary data and to assess if other factors are involved.

Methods 

Due to the available resources, this test was performed on turtles 
raised in captive head-start programs with an age range from approximately 
six months to two years old. Our data collection took place at two different 
locations on the same day, San Francisco Zoo and Oakland Zoo. Water 
temperature in turtles’ tanks varied between 70° F to 80° F. Each turtle 
had righting time recorded twice (initial and later [post]). Two separate 
observations were performed at durations of two weeks (initial tests) and 
seven months. Flip tests were conducted in three repeated trials for each 
group of turtles at both zoos inside a plastic tub. The average of three repeated 

Lor

69  SSU McNair Scholars Research Journal



trials was used for data analysis. Repeatability is an important model in 
quantifying the stability of a trait within individuals, relative to differences 
among individuals (Van et al, 1989). The turtles were placed in a plastic tub to 
control environmental temperature and noise, and to minimize disturbance to 
the turtles by the observer (Steyermark et al., 2001). Sample size for each turtle 
cohort tested depended on the number of successful hatchling for that year. 

Recordings began immediately after the turtle was placed on 
its carapace inside the tub. Righting time was recorded when the turtle 
completely flipped back on its plastron. Each trial took approximately 15 to 
30 minutes, so each turtle was given 15 to 30 minutes resting time before 
the next flip trial. The trial was terminated and each turtle was assigned a 
60 second righting time if the turtle showed active behavior of attempting 
to right itself but failed after 60 seconds. Any turtle that showed no sign 
of active behavior trying to right itself was excluded from data analysis. 
Our methods replicated our preliminary research (Lor, 2014) and followed 
protocols similar to Sparling et al (2006) and Colbert et al (2010). Correlation 
of all variables to righting time was analyzed using linear regression in SPSS 
and results considered significant with P-value<0.05. Data not meeting 
the statistical assumptions (i.e., normal distribution) for the linear 
regression analysis in SPSS were Log-transformed (Elnitsky, 2006).

Results

 Turtle body mass (figure 1) and zoo (figure 2) had a significant effect 
on righting time (RT), while other variables did not for both initial and later 
measurements during a two week interval. 
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Figure 1. As juvenile’s mass 
increased, righting time also 
increased. N = 60. Overall model 
R2 = 0.444. F-value = 46.3. Mass 
P-value = <0.001. Two weeks’ 
time interval between initial and 
post measurements P-value = > 
0.05 [0.195]. Post R2 Linear Line = 
0.415. Initial R2 Linear Line= 0.477. 

Figure 2. As juvenile’s mass 
increased, righting time also 
increased in both zoos. N = 60. 
Overall model R2 = 0.573. F-value 
= 34.15. Mass P-value = <0.001. 
Zoo P-value = 0.002. Oakland 
Zoo R2 Linear Line = 0.259. San 
Francisco Zoo R2 Linear Line= 
0.365. 

Seven-month interval between initial and post measurement had a significant 
effect on turtle’s body mass and thus significantly affected  righting time 
(figure 3). 

 Figure 3. No correlation of 
mass influencing righting time 
performance between the initial 
and later (post) measurements 
after seven months’ time 
duration. N = 33.  Overall 
model R2 = 0.170. F-value = 
6.471. Log of mass P-value 
= 0.001. Seven months time 
interval between initial and post 
measurement P-value = 0.021. 
Post R2 Linear Line = 0.288. 
Initial R2 Linear Line= 0.386
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 Mass was not significant in RT for initial and later measurements 
with a time of seven months interval (figure 4). 

Figure 4. No correlation 
between body mass and 
righting time for juvenile 
turtles in the later (post) 
measurement after 7 
months. As turtles aged, 
weight is not a significant 
effect on righting time. 
N = 33. Overall model 
R2 = 0.000281. F-value 
= 0.009. Mass P-value = 
> 0.05 [0.926]. Post R2 
Linear Line = 2.814E-4.

Discussion 

All the data within the two week time interval between initial and 
post measurements were combined to analyze the relationship between 
turtle body mass and RT since cohorts and two weeks interval have 
no significant effect on RT. A strong relationship between turtle body 
mass and RT suggest that body mass could be a strong fitness indicator 
to these juveniles in these cohorts. However, few data exist on the 
duration of the righting response in turtles, and the relationship between 
its duration and survivorship if any, is still unclear (Steyermark, 2001). 

In comparison to our preliminary data, body mass did continued to be 
a strong factor that affected RT (Lor, 2014). Because egg mass and body mass 
are highly correlated, body mass could have been a confounding factor in 
statistical interpretation, thus has been used as a covariate as an accompanied 
variable in analysis of covariance (ANCOVA) in another study (Sparling et al, 
2006). Elnitsky reported in his study that egg mass had a significant effect on 
RT (2006). According to Sparling’s suggestion that body mass and egg mass 
are highly correlated, our results were consistent with Elnitsky’s results. The 
only difference would be that we used body mass as an independent variable 
that affected RT while Elnitsky used egg mass as the independent variable. 

However, turtle body mass was not a significant factor for the data 
collected at the seven month interval between initial and post measurements. 
This suggests that other variables, such as muscle development and behavior 
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coordination are possible contributing factors to righting time as turtles 
developed further. San Francisco Zoo had turtles with faster RT, but those 
turtles are also smaller than the ones from Oakland Zoo. One major difference 
was that turtles at Oakland Zoo were isolated and not on display. The turtles 
at San Francisco Zoo are on display and it is possible that the turtles became 
more alert and learned to adapt to this more stressful environment. It has 
been reported in other studies that learning or training responses may affect 
righting response behavior in other turtle species (Berry, 1986; Spigel, 1964). 

Finally, it is important to measure multiple aspects of turtles’ 
overall health and fitness that were not accounted for in this study and 
that may contribute to their behavioral performance and phenotype, 
and therefore to their righting time performance. In Summary, future 
experiments should focus on RT tests at more consistent intervals, and 
incorporate protocols to extend observations to include additional variables 
[e.g. muscle development, age, ambient temperature, and behavior 
coordination] that might tell us more about which specific developmental 
or phenotypic aspects significantly influence fitness in E. marmorata.
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Fostering Multicultural Competence through Inter-Group 
Dialogues: Process, Outcomes, and Reflections

Paul Martinez, Sociology
Research Mentor: Elisa Velásquez-Andrade, Ph.D.

Introduction
 

U.S. demographic population trends clearly indicate that intergroup 
contact with people of diverse backgrounds will continue to increase in this 
country. Minority populations will increase from 37% in 2010 to 52.3% in 
2050 (U.S. Bureau Census, 2011; Pew Hispanic Center 2008). As racial and 
ethnic populations continue to increase in this country, institutions of higher 
education are challenged to effectively fulfill their diversity mission and vi-
sion statements to achieve educational equity. Often, racial minority students 
at predominantly White universities feel alienated and discriminated. They 
also experience an unwelcoming campus climate, and feel that their insti-
tution lacks a commitment to diversity (Jones, Castellanos, & Cole, 2002). 
 Therefore, it is vital to understand what factors cause these unwel-
coming campus climates. Racial prejudice is one of the most prominent 
factors negatively affecting the campus climate experience by racial/ethnic 
minority students. According to Taylor and Pettigrew (2000) racial prej-
udice is a negative emotion or affective feeling directed towards a target 
group (antipathy) and a poorly founded belief about members of the tar-
get group (a stereotype). Some researchers are investigating a new way 
to explain the existence of modern forms of racism and racial prejudice 
(Byrd, 2011). As posited by Pettigrew and Meertens (1995) modern rac-
ism moved from claiming outright genetic inferiority and difference to 
exaggeration of cultural differences, thus racial discrimination in soci-
ety gets justified. Within this perspective, there is a defense of traditional 
values such as the belief in meritocracy, hard work, and victim blaming.
  Further, some researchers have identified factors that reduce or 
increase racial prejudice. For instance, Blanchard, Lilly, and Vaughn 
(1991) conducted an opinion poll about racism on college campus-
es. Using a confederate, participants were exposed to two conditions: 
a normative influence or an antiracist normative influence. According 
to their findings, it is possible to create social settings where public ex-
pressions of strong antiracist opinions are maximized, so that the pub-
lic expressions of all forms of discriminatory and insensitive behav-
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ior are minimized. For instance, outspoken persons who vigorously 
advocate antiracist positions will advance the efforts to ending racism.             
 Dunton and Fazio (1997) developed the Motivation to Control Prej-
udiced Reactions Scale (MCPRS) to assess the extent to which people seek 
to control their expression of prejudice against Black people. Controlling the 
expression of prejudice is important since the norms within one’s social envi-
ronment frown upon exhibiting prejudice. Dunton and Fazio found that higher 
scores on MCPRS were associated with less prejudiced responses; even when 
participants possessed automatic negative responses towards Black people, 
as indicated by unobtrusive measurements. Hence, people with positive and 
negative racial attitudes show a conscious desire to project a non-prejudiced 
image and willing to restrain themselves from actions that might provoke 
dispute with or about Black people. However, people with positive racial at-
titudes are less likely to experience negative sentiments towards Black peo-
ple; but when they do, they are more motivated to control these sentiments.
            Dovidio, Gaertner and Kawakami (2003) investigated wheth-
er intergroup relations contribute to the reduction of prejudice in so-
cial settings. They found that higher intergroup contact predicted weak-
er group stereotypes, which in turn predicted lower levels of prejudice. 
Moreover, greater knowledge about others was found to reduce bias in 
at least three ways because people are more likely to: (a) see others as 
individuals and reduce stereotypes, (b) reduce ambiguity, avoidance, 
and discomfort when interacting with out-group members, and (c) in-
crease recognition of injustice when they enhance their intercultural un-
derstanding, cultural sensitivity or have a better historical perspective. 
 Collectively, the previous research findings indicate that promoting 
positive intergroup contact when specific conditions are met is an effec-
tive way to reduce racial prejudice and discrimination. In higher educa-
tion, the percent of students from racial minority backgrounds is dispro-
portionate relative to the US population (Kao & Thompson, 2003). This 
is a major concern, which calls for policies, initiatives, programs, and 
trainings to reduce the educational achievement gap. The impact of spe-
cific college classes on racial prejudice reduction has shown that com-
pletion of a diversity course alone did not reduce students’ level of racial 
prejudice and their opposition to race-based policy (Radloff, 2007). Addi-
tionally, he found that students who were less likely to support race-based 
policy to eradicate racial inequality had a tendency to blame Black people 
for not working hard enough to succeed. On the contrary, students who 
had completed their diversity requirement class and took additional di-
versity courses expressed lower levels of racial prejudice and did not ex-
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press laissez-faire racism—i.e., did not feel threatened by Black people.
 Universities have the chance, not to mention the responsibility, 
to create multiple opportunities for students to enhance their multicultur-
al competence while getting their college education. In addition to offer-
ing some diversity classes as part of their curriculum, many universities 
across the country hire well-known diversity trainers on a regular basis. 
Yet, those universities rarely assess the impact of such classes or train-
ings on changes in attitudes and behavior among students, faculty, and 
staff. Overall, diversity training is a growing field in need of action re-
search to assess the impact and effectiveness of such interventions (Pa-
luck, 2006; Kalinoski, Steele, Peyton, Leas, Steinke, & Bowling, 2013).
 Velásquez-Andrade, Mello, Quiroz, and Tumas (2011) devel-
oped and evaluated a research-based multicultural training model, called 
Speed Diversity Dialogue™ (SDD). SDD is a systematic multicultur-
al excellence training model grounded on psychological intergroup the-
ory and research. Fundamentally, SDD is based on Allport’s (1954) 
Contact Hypothesis theory, which proposes that the best way to re-
duce prejudice against stigmatized groups in society is through inter-
group interaction. Further, SDD meets all four conditions for optimal 
intergroup contact: equal group status within the situation, common 
goals, intergroup cooperation, and authority support (Pettigrew, 1998). 

Speed Diversity Dialogue™ expands the understanding of diversity 
beyond race and ethnicity by using the Big 8 of Diversity as its multicultural 
framework. By definition, eight different, yet equally valid social categories 
comprise the concept of diversity: Culture, Age, Gender, Socioeconomic 
Status, Sexual Orientation, Religion, Race/Ethnicity, and Disability. In terms 
of procedure, the dialogue format requires participants to interact with each 
other for a consecutive series of 3-minute conversations, all of which are 
based on 10 dialogue prompts framed around the Big 8 of Diversity. At the 
end of each 3-minute period, participants change partners and continue the 
dialogue using a different prompt. Speed Diversity Dialogue™ multicultural 
training also includes a didactic Power Point presentation comprising con-
cepts, theories, research, and exercises aimed at increasing multicultural ex-
cellence (Awareness, Knowledge, Skills, and motivation for Social Action). 
 In light of diversity training being in need of assessment, 
Velásquez-Andrade and colleagues (2012) have evaluated the effec-
tiveness of SDD. Overall, their findings indicate major changes in par-
ticipants’ multicultural competence on all domains. More specifically, 
pre- and post-test comparisons indicate participants increase their under-
standing about why it is important to have professors and mentors who 
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match the identity of minority students. They also expressed more in-
terest in attending multicultural events and greater confidence in how 
to respond if they unintentionally offend a minority person within the 
Big 8. Lastly, participants increased their empathy for the experienc-
es, positive feelings and perceptions of minority people within the Big 8. 
 In their qualitative analysis of participant responses, Velásquez-An-
drade et al. (2012) reported that their participants found the SDD prompts 
and dialogue format very effective and created a safe and challenging space. 
SDD multicultural training allowed participants to establish deeper con-
nections with classmates and genuine one-on-one dialogues. The dialogue 
format itself creates a safe and respectful environment where participants 
find common ground, obtain a better understanding of themselves and oth-
ers, increase empathy and connectedness, and break stereotypes about out-
group members. Participants learned about the experiences minority peo-
ple go through and how they are negatively affected by stereotypes and 
prejudice. Overall, and perhaps most importantly, participants found the 
SDD experience useful beyond college. Based on their research findings, 
Velásquez-Andrade and colleagues concluded that the SDD multicultural 
training is a low-cost, high-efficiency multicultural competency training.
 Conclusively, the present study reports the findings of two separate 
studies: Study 1 assessed the impact of Speed Diversity Dialogue™ on par-
ticipants’ level of motivation to control racial/ethnic prejudice. Study 2 as-
sessed a six-week impact of the SDD multicultural training program on partic-
ipants’ multicultural competence via a priming procedure, which facilitated 
the continuation of intergroup dialogues after completing the SDD training. 
 
Study 1
 

We predicted changes in participants’ motivation to control ra-
cial/ethnic prejudice attitudes after completing the 2-hour Speed Diversi-
ty Dialogue™ (SDD) multicultural training. This expectation was based 
on Allport’s Contact Hypothesis (1954), which suggests prejudice reduc-
tion happens when people establish direct contact with out-group mem-
bers. This particular study furthers the impact of SDD by using the Dun-
ton and Fazio (1997) Motivation to Control Prejudiced Reactions Scale 
(MCPRS). These authors found that people, regardless of how preju-
diced they actually are, may be motivated to control any judgments and 
reactions that might be potentially perceived as prejudicial by others. 

Martinez

Spring 2015, Volume 5 78



Methods

Participants

 Participants were college students (n=104) from a Liberal Arts univer-
sity in Northern California. They were mostly women (68%), and self-iden-
tified as White (55%), multiracial (19%), Latino/a (15%), Asian (4%), and 
Black/African American (3%); 4 participants declined to state their race/
ethnicity. Their ages ranged between 17 to 56 years old (mean = 21). Par-
ticipants were enrolled either in a Psychology class or an Engineering class.

Materials

 This study used a demographic survey and the Motivation to Con-
trol Prejudiced Reactions Scale (MCPRS). The MCPRS includes seventeen 
items on a 7-point Likert-type scale (1 = Strongly Disagree; 7 = Strongly 
Agree). Higher scores reflect a stronger motivation to control prejudice. 
The MCPRS also included seven items with statements specifically directed 
towards “Black people”. We slightly modified those items by using “outside 
your own racial/ethnic ” to better capture prejudice across all racial groups, 
not only towards “Black people”. We obtained a Cronbach’s alpha coeffi-
cient of .71, thus demonstrating the scale has high internal consistency. Table 
1 includes the MCPRS items and Table 2 includes our demographic survey. 

Procedure

 Faculty members from different departments at the university invit-
ed us to provide the 2-hour Speed Diversity Dialogue™ (SDD) multicul-
tural training as part of their regular class time. Before starting the train-
ing, participants filled-out the MCPRS and the demographic survey. SDD 
multicultural training consisted of three components: (1) a PowerPoint 
didactic introduction to the Big 8 of Diversity, (2) face-to-face 3-minute 
dialogues using our ten Big 8 of Diversity prompts, and (3) a PowerPoint 
interactive presentation that included concepts, research, exercises and 
a final group discussion. After the SDD multicultural training was com-
pleted, participants filled out the MCPRS again. Quantitative analysis was 
conducted utilizing the Statistical Package for the Social Sciences (SPSS).
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Results

 Paired-samples t-test was used to compare the pre-test and post-test 
mean differences of each item of the MCPRS. There were statistically sig-
nificant differences for 4 of the 17 items in MCPRS (See Table 1). Partici-
pants’ feelings of guilt increased if they had a negative thought or feeling 
towards a person outside their racial/ethnic group, t (101) = -3.299, p < .001; 
they showed stronger agreement to consider other people’s feelings and to 
be more careful about not offending people outside their racial/ethnic group, 
t (102) = -2.731, p < .007; participants were more likely to agree with the 
importance of withholding prejudicial thoughts or feelings about people 
outside their own racial/ethnic group to themselves, t (101) = -2.136, p < 
.035; and increased their motivation to stop telling racial jokes that might 
offendothers, t (103) = -3.104, p < .002 (see Figure 1). 

Discussion

 After the 2-hour Speed Diversity Dialogue™ (SDD) multicul-
tural training, participants increased their guilt about having stereotyp-
ical thoughts and feelings towards people outside their own racial/ethnic 
group. These findings are consistent with previous research indicating 
guilt is an emotion associated with compliance of social norms (Amodio, 
Devine, & Harmon-Jones, 2007). We believe this increased guilt has the 
potential to motivate participants to emotionally regulate their stereotyp-
ical thoughts and feelings, as well as to be more sensitive, empathic, and 
willing to reduce offensive behavior towards people outside their own ra-
cial/ethnic group. Ultimately, we expect participants to continue enhanc-
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ing their multicultural skills to establish effective inter-group relations.  

Study 2

 Both Study 1 and other research by Velásquez-Andrade et al. (2012) 
indicate strong short-term effects between pre and post-test measurements. 
However, the purpose of Study 2 was to assess a six-week impact of the SDD 
multicultural training, using a priming procedure. Meyer and Schvaneveldt 
(1971) note that priming is an implicit memory effect in which exposure 
to one stimulus influences a response to another stimulus. We developed a 
visual marketing button as a way to prime participants to engage in diver-
sity dialogues with other people after the SDD multicultural training was 
completed.  

Methods

Participants

 Participants were college students (n = 30) enrolled in two psy-
chology classes from a Liberal Arts university in Northern California. 
They were mostly women (70%), and self-identified as Latino/a (43%), 
White (30%), Black/African American (13%), multiracial (10%), and 
Asian (3%). Their ages ranged between 20 to 36 years old (mean = 22).

Materials 

 We developed a 2.5-inch button that held an image stating, “Ask 
me About the Big 8 of Diversity” as the priming procedure.  In addition, 
participants received a set of journal entries to document every interac-
tion. The journal entries kept track of the categorical groups within the 
Big 8 of Diversity that the participants talked about, who actually initi-
ated the dialogue (the confederate or a different person), and the type of 
relationship they had with dialogue partner (see Table 3). At the end of the 
study, participants received a final open-ended questionnaire with reflec-
tion questions regarding the overall process and outcomes (see Table 4). 

Procedure

 Immediately after the 2-hour Speed Diversity Dialogue™ multicul-
tural training, researchers invited students to participate in this study and ex-
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plained the entire project. All participants were given a packet with all ma-
terials for the project, in-service training was provided, and questions were 
clarified. The in-service training included how to foster effective intergroup 
dialogue interactions, a code of conduct on how to engage in sensitive and 
respectful interaction, and active listening. A second component included 
guidelines on how to keep effective journal entries of their interactions, and 
how to document their process and outcomes. Participants agreed to be part of 
the study on a voluntary basis; they neither received monetary compensation 
nor extra-credit. Analyses of the final open-ended questionnaire were con-
ducted using grounded theory to identify emerging themes (Charmaz, 2007).

Results

 The top 5 categories within the Big 8 of Diversity that participants 
most often discussed with their dialogue partners were those of Sexual 
Orientation (20%), Race/Ethnicity (19%), Gender (17%), Culture (13%), 
and Religion (11%) (See Figure 2). Dialogue was almost equally initiat-
ed by both the participant (48%) and the other person (52%). Participants 
mostly dialogued with friends/roommates (41%), co-workers (22%), fam-
ily/significant other (20%), strangers (10%), and faculty/classmates (7%). 

 Figure 2  

 Results of the final open-ended reflection questions are summarized 
by five-major themes: 1. Multicultural Skills, 2. Multicultural Knowledge, 
3. Awareness of Privileges, 4. Managing Challenging Diversity Dialogues, 
and 5. Life-Long Learning-Agent of Change/Ally. Overviews of each of 
these themes are listed below, as well as examples of participant responses.
 1. Multicultural Skills included any ability that promotes sensitive 
and effective intergroup dialogues. Prior to wearing the button, some partic-
ipants reported not having the ability/confidence to talk to other people. In 
particular, they reported neither talking to people of diverse backgrounds nor 
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about sensitive topics related to the Big 8 of Diversity. Nonetheless, wearing 
the button helped participants gain the confidence to engage in effective and 
meaningful intergroup dialogues. Participants reported gaining people skills, 
public speaking and communication skills (speaking and listening skills), 
confidence about talking to other people and reading non-verbal cues, and 
patience. Participants also reported becoming more open-minded, compas-
sionate, empathic, and able to regulate negative emotions when the dialogue 
partner held opposing viewpoints. Overall, participants obtained essential 
multicultural skills, which will allow them to continue enhancing effective 
intergroup dialogues. Here are some examples that best illustrate this theme: 

 “I gain[ed] more people skills, especially, small talk due to the interaction 
 with random people about sensitive topic[s].” 

 “Before this project I was shyer when it came to interactions with others  
 who I didn’t know or who were from a different background. Now, I have 
 an easier time approaching and talking to people.” 

“While working on this project, I had to put that all aside (feeling uncom-
fortable) and talk to people about subjects that I had never before brought 
up… I learned how to have intense conversations and settle arguments.” 
 

“I became more understanding and compassionate about the issues of di-
versity. Previously, I had not put much thought into minority groups, but 
now I am much more aware of them and the issues they face.”  

“I gained more listening skills and [ability to] hold a lot of negative feel-
ings when I would interact with people who had an opposing view to what 
[I was] presenting. I felt that these people needed to be listened to and not 
be judged. I would allow them to finish their viewpoint before I would 
counter-say what they were saying to me or I would support what they 
would present to me. It was very helpful experience ...” 

“By participating as an aid of spreading awareness on diversity I gained 
the skill of patience. I came to the realization through experience that in-
dividuals do [come] from different backgrounds and each background has 
roots for their beliefs. It’s difficult to change a plant into a tree after just 
one watering.” 

“[This project] opened my mind to issues I hadn’t considered, such as 
religion or socioeconomic status.” 
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“By doing this [project], I created and was able to gain a lot of empathy. 
Also, I was able to have conversations on touchy subjects.” 

   
“[I learned] how to talk appropriately around people of different race/eth-
nicity, and not to tell inappropriate jokes.”

 2. Multicultural Knowledge integrated any reference to learning 
about the experiences of people within the Big 8 of Diversity, as well as 
acquiring factual information and a better understanding of what is to be a 
minority person in today’s society. Prior to the SDD multicultural training 
program, many participants had never been exposed to the Big 8 of Diversi-
ty framework. For many of them, diversity was a simple and rigid concept, 
which only took into consideration race/ethnicity. Likewise, the multiple 
privileges majority people have within the Big 8 was a concept the partic-
ipants did not clearly understand or recognize. However, after completing 
this project, participants expanded their understanding of the multiple as-
pects of diversity and the societal privilege associated to it. Participants 
reported the dialogues helped them to obtain a deeper understanding and 
appreciation of the experiences of people within the Big 8 of Diversity, 
including recognizing the negative impact of stereotype and prejudice. 

Additionally, participants clarified concepts—i.e., race/eth-
nicity and gender/sex—and realized the complexity of one’s iden-
tity and how that identity shapes how others see you and treat 
you. Here are some examples that best highlight this theme:

“I learned what the 8 categories are. I learned how society views people 
in the Big 8 of Diversity… how people will react when people in these 
categories are brought up and how they feel about them.”

“The knowledge of the Big 8 has [made] me consider many aspects of a 
person and how they identify.”

“I learned [about] sexual orientation and gender. I would often confused 
the two and now I understand them more.”

“[I learned] with race/ethnicity many people are just unaware of their bi-
ases and prejudgments they might have.”

“Not everyone I talked to knew what the difference between race & eth-
nicity was, which was shocking.”
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 3. Awareness of Privileges was comprised of comments where par-
ticipants acknowledged places of advantage/disadvantage either for them-
selves or others within the Big 8 of Diversity. Participants increased their 
awareness of the presence of privilege and recognized all people hold 
few or more places or privilege within the Big 8. Most importantly, par-
ticipants came up with ideas and commitments on how to use their own 
privilege positively to make a difference in society by becoming allies/
advocates for disadvantaged groups. On the other hand, participants real-
ized some people abuse their privilege and feel entitled to make jokes, as 
well as to express negative comments against racial, gender, sexual mi-
nority groups. Participants became aware that having privilege means, 
“going through your day with comfort and ease”, “never to worry about 
something”, “nobody questions you”, and “to be lucky and grateful for 
an easy life.” Likewise, not having privilege means people could feel iso-
lated, be bullied, and discriminated. White, heterosexual, and male priv-
ileges were the most frequently mentioned privileges by participants. 
 Overall, participants recognized the privileges granted by majori-
ty membership within the Big 8 of Diversity for themselves and others. 
They learned people of majority groups sometimes have difficulty engag-
ing in diversity dialogues and use “jokes” or negative comments as a way 
to distance and “abuse” their power. Most notably, participants expressed 
the commitment to use their places of privilege within the Big 8 to become 
allies for others. Here are some examples that best illustrate this theme:

“Two main privileges I have are race/ethnicity because I’m White, and 
sexual orientation because I’m heterosexual. I never really realized being 
heterosexual was such a big privilege until I talked to others who had been 
bullied or isolated due to their sexual orientation.”

“ I’m a heterosexual woman. I had never believed this to be a privilege, 
but after discovering what the Big 8 was I now know that it is one of my 
privileges. I will never be asked why I chose to be straight. I will never be 
picked on or bullied for being heterosexual. This is something so small, 
but it is a huge privilege since people of different sexual orientations are 
constantly questioned.”

“White privilege became a subliminally prevalent subject amongst the 
conversations. Whiteness and White privilege does exist in our society. 
If you are White, you have been granted White privilege since birth. It 
has existed since the beginning of the America that we know, 1776. It is 
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wrong, and unjust, yet it exists because it’s a socially constructed ideal.”

“We talked about how more men especially White men get hired over 
women.”

“Within the Big 8, I am privileged in sexual orientation, religion, age, 
disability, and socio-economic status. There are things I took for granted 
before, but now I think about [them] often.”

“I was not aware of all the privileges that I had until I finished the project. 
I realized that I am part of many majority groups and can be an advocate 
for many people.”

“I had no idea how much White privilege affected me until this project. 
The things that I don’t think about allow me to go through my day with 
comfort and ease. I don’t have to think about what language stuff will be 
presented in, or that the movie characters won’t look like me. This is the 
privilege I hold.”

“I am White, wealthy, and male. I need to be grateful for my easy life so 
far and thoughtful of those who have been subjected to racism and preju-
dices. I have had very little of that within my life.”

 4. Managing Challenging Diversity Dialogues included descrip-
tions of why participants found interactions challenging, as well as how 
they handled and resolved those situations. Dialogues were challenging 
when participants felt their partners were tense, defensive, unwilling to 
hear their perspective, or resisted to step out their comfort zone. Often, 
participants found their partners made stereotypical “jokes” as a way to 
avoid discussing issues on diversity. Other challenges included having a 
partner who had opposing viewpoints, and did not have time or care about 
dialoging. Participants assumed the challenges they encountered were 
because the dialogue topics were controversial, and people have difficul-
ty to talk about differential power or inequality in society. Furthermore, 
some participants felt awkward or scared about talking to others be-
cause of their shyness, self-doubt about keeping the conversation com-
fortable for the partner, or not being successful in resolving any conflict. 
 Yet, participants implemented successful cogitative and emotional 
strategies to address those challenges. For instance, they accepted people 
have different viewpoints and sometimes do not want to talk. Also, partic-
ipants came up with reasons why people get reactive or distant, and strat-
egies about how to engage them in effective dialogues. Others ways of 
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coping included stepping back to settle themselves instead of getting into 
a conflict, engaging in positive self-talk and self-reassurance, and clear-
ly communicating to their partner why endorsing social issues was im-
portant to them. Here are some examples that best represent this theme: 

“I learned that the topic of race is very sensitive issue because we would 
like to think that we are very accepting people, when sometimes the op-
posite can happen. With my husband, he was very aware that he had racist 
values and seemed proud of it. He felt that different groups of minorities 
deserved the treatment that they received because it seemed fair to him. I 
was appalled at the beliefs he had.”

 
“When I conversed with my male friend it was a lot more of a tense inter-
action. We spoke about gender differences and he got defensive, but in the 
end we came to terms with our differences. He said he learned a lot and 
that...we should have more conversations like that.”

“ I was conversing with my roommate and he wasn’t even trying to hear 
[me]. He was making jokes of the situation and instead of getting into a 
heated argument I took a step back to settle myself. During this time, I 
was able to realize that there is something behind his humorous reaction. 
So, perhaps when I try to have this conversation with him again, I can ask 
questions that will have him questioning the jokes that he has been saying 
all along. Hopefully, he would be asking himself… are they really jokes or 
mean derogatory comments?”

“The main challenge I faced was ignorance from [older people], and young 
adolescents…[they are not] fully informed of groups within the Big 8 of 
Diversity.”

“There was a problem finding people who have the time to have conver-
sations. When the conversation started, [it was] hard to hold a long con-
versation because everyone [was] so busy, but other than time limits there 
was not many challenges”

“When discussing sexual orientation with my grandma, I was bombarded 
with her resistance of talking about homosexual individuals. My grandpar-
ents are very religious and extremely republican. I had to simply accept 
the fact that she will never accept homosexuals and move on with our 
discussion.”

“Some challenges I faced were people being too uncomfortable talking 
about the Big 8 topics. I addressed them by making it clear I wasn’t there 
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to judge them or tell them they’re wrong.”

“I think that the biggest challenge I encountered was within my own self. 
I was worried if I could keep the conversation calm if a challenge came 
about. I addressed my own issue by reassuring myself and giving myself 
positive self-talk.”

“I am very shy and I was scared to approach people. I wanted for others to 
ask me about the button.”

 5. Life-Long Learning-Agent of Change/Ally integrated comments 
where participants stated they would continue their learning, spreading 
their knowledge/skills gained, and commitment to be an ally for minori-
ties within the Big 8 of Diversity. Participants felt the experience gained 
after the completion of this project better prepared and motivated them to 
continue their path as agents of change or allies. They realized that an ally 
stands up for what is right and makes a difference by educating others, 
spreading knowledge, and talking to people, as well as motivating them 
to make a change. Likewise, allies do not ignore injustices and speak up 
and remind others when the jokes, comments or behaviors are offensive.
 Participants expressed their commitment to continue engaging 
people in diversity dialogues outside the college setting including work-
places, family, friends, younger kids, and people who were different 
from them. Many participants mentioned they would continue wearing 
the button to continue educating and inspiring others to become agents 
of change. During the diversity dialogues, participants learned racism 
and social injustice were a reality for many of the minority people with-
in the Big 8 of Diversity, and that motivated them to continue the diver-
sity dialogues after completion of the project. Through their interactions, 
participants became hopeful because they found many people were ready 
for change and to have a newer, better world. Moreover, participants ex-
pressed their willingness to meet people different than themselves and 
clear commitment to continue their learning on diversity, attend more 
events and join other groups to learn more about people within the Big 8 
of Diversity. Here are some examples that best illustrate this theme: 

“I wish to continue to be an agent of change within the Big 8 of Diversity 
by continuing to wear the button outside of my school environment of 
Sonoma County… By having these conversations I will spark self-con-
sciousness in my friends, family, or whoever I converse with about the Big 
8 of Diversity. Each individual change causes a ripple effect for individual 
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change in others, creating a wave of social change.”

“I plan to continue trying to engage people in conversation about the Big 
8 and I will continue to wear my button. I would like to reach out to more 
people when I go home for the summer and work at a popular restaurant. 
I will continue to enlighten people about the Big 8 and encourage them to 
become agents of change as well.”

“I saw how ignorant people are about the Big 8 and what we need to do 
to change the discrimination in the world. I was inspired to be an agent of 
change because my eyes were opened to how many people have no idea 
what the Big 8 even is and what our rights as humans in America are.”

“I will try to continue educating people about the Big 8. [I will] not only 
be educating, but staying an ally and standing up for what is wrong and 
making a difference [by] making my voice heard. I want to bring aware-
ness and inform people, so that people have knowledge when forming 
opinions. Being an agent of change by teaching will be a priority.”

“We have to bring awareness to the forefront if we want to make change. 
It’s sad that people tend to turn a blind eye, as long as it doesn’t affect 
them, and let the discrimination/injustice continue. Few people take in 
the role to make change and/or defend others. That is the stand I want to 
change because it will affect us all in the long run.”

“One of the things that increased my motivation is that there are still people 
who are suffering from discrimination, even though those problems that 
they are facing can be subtle at times. Through talking to some [minority] 
people…I came to realize that they still feel they have disadvantages be-
cause of who they are. Knowing that helped me become more motivated. 
Also, I realized that some of the people I talked to are insensitive toward 
minority issues. To be honest, talking to those people frustrated me, but it 
also motivated me to become an agent of change.”

“I can begin to form ideas to cause change to people around me and within 
myself… I would then begin to instill change in my friends and family 
by discovering together, taking on projects to learn more about injustice 
and begin to carry these projects out. Then, with the empowerment of my 
friends and family, we can branch out to change the larger view of society. 
I think it is most effective when you begin small because little by little we 
are changing the lives of people around us and begin to branch out to oth-
ers in a more personal manner if I can instill change within a few people, I 
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would be grateful because then they will carry out my legacy and the work 
will still continue.”

Discussion
 

Wearing a button for six-weeks as a priming procedure nurtured 
and enhanced participants’ multicultural competence (awareness, knowl-
edge, skills) and motivation to continue their actions to pursue social jus-
tice. The Big 8 of Diversity framework contains taboo or sensitive topics 
many people rather not talk about because they might bring up conflict and 
strong emotions. Yet, participants were able to talk to people about diversity 
and effectively manage the challenging dialogues they encountered. Most 
notably, participants found learning from this project motivated them to 
continue spreading the knowledge about the Big 8 of Diversity and be an 
ally and advocate for underrepresented populations. Therefore, the button 
turned out to be a promising pedagogical strategy that faculty across the 
country can implement to educate students on diversity, social justice is-
sue, and empower students to develop skills to become agents of change.

General Discussion
 

Our findings provide evidence of the effectiveness of Speed Di-
versity Dialogue™ (SDD) as a multicultural training for college students. 
Study 1 illustrated the impact of the 2-hour Speed Diversity Dialogue™ 
(SDD) multicultural training on participants’ motivation to control racial 
prejudice. In the long run, we expect the increased sense of guilt might 
have a positive impact in motivating students to increase the regulation of 
stereotypical thoughts and feelings so that their behavior reflects higher 
sensitivity, empathy, and respect when interacting with people of diverse 
backgrounds. Furthermore, our goal for Study 2 was to assess a six-week 
impact of the SDD multicultural training using a priming procedure (wear-
ing the button). Study 2 showed how wearing a button for six-weeks that 
said, “Ask me About the Big 8 of Diversity” was a simple and effective 
pedagogical strategy that helped participants to further their knowledge, 
skills, and awareness (multicultural competence) and motivation for social 
action around the Big 8 of Diversity. Overall, the Big 8 of Diversity is a 
robust framework to foster multicultural competence and address multicul-
tural issues negatively impacting underrepresented groups in this country.
 Overall, Speed Diversity Dialogue™ (SDD) as a multicultural train-
ing has shown to have positive short-term and long-term impact on college 
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students. The full training of SDD can be fully implemented in one or two 
hours. Both previous and current studies have documented how college stu-
dents benefit from having the Speed Diversity Dialogue™ (SDD) multicul-
tural training as part of their diversity training, including wearing the button 
after the SDD training is completed. Our results documented that both the 
SDD multicultural training and wearing a button are low-cost, high-im-
pact strategies, which promote effective intergroup dialogues outside the 
classroom setting and enhance multicultural excellence around the Big 8 
of Diversity. For future research, we would like to continue assessing the 
long-term effects of the impact of SDD multicultural training on students, 
and expand the training and assessment to faculty, health professionals, and 
businesses.
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Appendix 
Table 1

Motivation to Control Prejudiced Reactions Scale (MCPRS)
1. In today’s society, it is important that one not be perceived as prejudiced in any manner. 

2. I always express my thoughts and feelings about other racial/ethnic groups, regardless of how 
controversial they might be. (R)

3. I get angry with myself when I have a thought or feeling that might be considered prejudiced. 

4. If I were participating in a class discussion and a student outside my racial/ethnic group ex-
pressed an opinion with which I disagreed, I would be hesitant to express my own viewpoint.

5. Going through life worrying about whether you might offend someone outside your racial/eth-
nic group is just more trouble than it’s worth. (R)

6. I feel it is important to behave according to society’s standards. 

7. I am careful not to offend my friends, but I don’t worry about offending people I don’t know 
or I don’t like. 

8. I don’t enjoy getting into discussions where the causes of behavior for people outside my 
racial/ethnic group are being talked about. (R)

9. I think that it is important to speak one’s mind rather than to worry about offending someone 
outside one’s racial/ethnic group. 

10. It is never acceptable to express one’s prejudices. 

11. I feel guilty when I have a negative thought or feeling about a person outside my racial/ethnic 
group. *  

12. When speaking to a person outside my racial group, it’s important that he/she does not think 
I’m prejudiced.

13. It bothers me a great deal when I think I’ve offended someone outside my racial/ethnic 
group, so I’m always careful to consider other people’s feelings. *

14. If I have a prejudiced thought or feeling, I keep it to myself. *

15. I would never tell racial jokes that might offend others. *

16. I am not afraid to tell others what I think about racial/ethnic issues, even when I know they 
disagree with me. (R)

17. If someone of another race sat next to me, I would not hesitate to move to another seat. (R)

Note: R = Reverse-Scored.
          * = Statistically Significant.
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Table 2 
Demographic S11rvey 

I) What is your race/ethnicity/culture? 
Please mark a ll that apply: 

D American Ind ian or Alaska native 

D Asian 

D Black or African American 

D Native Hawaiian/Other Pacific Islander 

D White/Caucasian/Anglo/European 

D Hispanic/Latino 

D Middle-Eastern 

D Prefer not to say 

D Other: ----------

2) What is your gender? Please mark one: 

D Male 

D Female 

D Other: _________ _ 

Table3 

3) What is your age? ____ _ 

4) What arc your majors/minors'/ 

S) What is your college level'/ 

D Freshman 

D Sophomore 

D Junior 

D Senior 

D Graduate Student 

D Other ______ _ 

Journal Entry 

Date --------
Circle all that apply. 

I} Topic of Dialogue- Culture, Race/Ethnicity, Gender/Sex, Sexual Orientation, Religion, Age, Disabili ty, Socio-
Economic Status, Other ________ _ 

2) Who initiated it the Dialogue- Yourself, The Other Person 

3) The other person was Friend, Classmate, Faculty, Roommate, Co-Worker 
Other __________ _ 

Personal Reflection. ln this section you can keep track of learning, awareness, challenges-solutions, new skills, ETC. 
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Exploring the Role of Resilience in the Life Experiences
of Children of Incarcerated Parents 

Alexandria Pech, Human Development 
Research Mentor: Barbara Bloom, Ph.D. 

Abstract 

Over the past several decades, a growing body of research has documented 
the collateral effects of parental incarceration on children’s well being. 
General consensus focuses on children who are exposed to multiple risk 
factors including poor parent-child attachment, material hardship and 
family instability. Less is known about the protective factors that reduce 
risks and foster resilience among children of incarcerated parents. This 
exploratory study examines developmental supports in families, schools 
and communities that foster personal resilience and strengths in children 
of incarcerated parents. Proposed policy recommendations are suggested 
to make the experience less daunting for children of incarcerated parents, 
and include, reform within the criminal justice system, such as, accessible 
and less expensive phone calls and child-friendly visitation rooms. Social 
support for this population includes support groups and access to mentors. 
Special curriculum can be designed and implemented in schools, after-
school programs and other social settings to increase awareness about these 
children and alleviate social stigma. Lastly, sentencing policies can be 
reformed to take into account the needs of minor children when deciding the 
fate of their parent’s case. Changes in criminal justice policies and practices 
that empower these children can greatly contribute to their future success. 

Introduction 

 Negative stereotypes and assumptions have consistently plagued 
children of incarcerated parents because of the stigma that society 
places on criminal offenders as well as their families. This population 
of children continues to be neglected with little to no public awareness, 
to receive insufficient resources and support, and to lack a safe place in 
our society that is free from discrimination and exploitation. Previous 
literature tends to focus on the risk factors within this population of 
children, claiming that children of incarcerated parents will be more likely 
to end up serving time in juvenile or adult correctional settings just like 
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their parents. New research is slowly evolving to focus on the protective 
factors and the strengths of these children that can actually reduce their 
risks. While examining the protective factors and strengths, the concept of 
resilience has been integrated to help more appropriately assess the needs 
of these children. In considering resilience, this journal article explores 
the factors that foster resilience in the children of incarcerated parents. 
Various aspects such as, the relationships between the children and their 
incarcerated parents, familial support, support from mentors, and other 
forms of social support are explored to determine how resilience can 
be cultivated to produce beneficial outcomes for the children.  

The significant number of children of incarcerated parents in the 
United States makes this research topic more compelling and timely. Children 
of incarcerated parents represent 2.3% of the US child population, which 
constitutes approximately 2.7 million children (Pew Charitable Trust, 2010). 
As more people are incarcerated, more children are at risk of losing their 
parents to the criminal justice system. The data underscores that children of 
incarcerated parents are significantly increasing as a population. According 
to data collected by the Pew Charitable Trusts (2010), more than 1.2 million 
inmates — half of the 2.3 million-inmate populations — are parents of 
children under age 18. The data shows that 1.1 million of those inmates are 
fathers and 120,000 of inmates are mothers. The incarceration rate of mothers 
is a rising trend in the United States as evidenced by the sharp 87% increase 
of their population from 1991 to 2000 (Parke & Clarke-Stewart, 2002). 

Literature Review 

Like the racial disparities that exist in the population of those 
incarcerated in the United States jails and prisons, the literature demonstrates 
that there is a similar racial disparity in the population of the children of 
incarcerated parents. In sum, parental incarceration disproportionately 
affects children of color compared to their white counterparts. African-
American children are seven and a half times more likely to have a parent in 
jail or prison (Glaze & Maruschak, 2008). Research shows 1 in 15 African-
American children are affected by parental incarceration. For Hispanic 
children 1 in 41 children have a parent in jail or prison. For white children, 1 
in 110 are affected by parental incarceration (National Conference of State 
Legislatures, 2009). Previous literature has introduced the differences 
between paternal and maternal incarceration. The gender of the incarcerated 
parent is seen as an important factor to consider when analyzing the effects 
of incarceration on the child.  Miller (2006) explains that when a father is 
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incarcerated, the effect on the child is less adverse compared to a mother 
becoming incarcerated. Paternal incarceration should not be downplayed 
or overlooked, however, the effects are different compared to maternal 
incarceration. The reasons for this lie in the fact that at the time of a father’s 
arrest, the child is more likely to be in the care of his or her mother. More 
importantly, the child stays in the care of his or her mother, which is less 
disruptive for the structure of the family (Miller, 2006). It is important to 
note that fathers do serve longer prison sentences than mothers. Longer 
sentences have a greater impact on the father-child bond because maintaining 
the relationship proves difficult during long-term separations (Gadsden & 
Rethemeyer, 2001). Miller (2006) argues that the financial strain is prevalent 
when fathers become incarcerated since their families suffer a loss of income. 

Recently, research has responded to the rapid increase in incarcerated 
mothers by detailing the adverse effects on their children. The incarceration 
of mothers is a rising trend in America, as seen in the sharp increase of 
87% from 1991-2000 (Parke & Clarke-Stewart, 2002). For women who 
enter the criminal justice system pregnant, their infants are vulnerable 
to developmental risks before they come into the world. Bloom and 
Steinhart (1993) argue that infants of incarcerated mothers are at higher 
risk for emotional and behavioral problems because they have been denied 
the opportunity to create a secure-attachment bond, which is a critically 
important developmental step. The secure attachment between babies and 
their caregivers can only happen when the babies feel secure, protected 
and safe. This type of attachment is essential for the babies to develop and 
have positive social and emotional outcomes. When babies are taken away 
from their primary caregivers, immediately they are now prone to “serious 
psychopathology and maladjustment” (Zeanah, Boris, Larrieu, 1997). 
When a mother is arrested and sentenced, the family structure is completely 
changed. Children of incarcerated mothers are five times more likely to 
be placed in foster care than in the care of a relative. Once children are 
placed in the foster care system, incarcerated mothers immediately become 
at risk of having their parental rights terminated. This outcome is a result 
of the Adoption and Safe Families Act (“ASFA”) adopted in 1997 under 
the Clinton administration. The ASFA establishes a timeline that results in 
termination of parental rights if the child is placed in foster care 15 out of 
the most recent 22 months (Child Welfare League of America, 1997). The 
question remains: If the ASFA allows 15-22 months for reunification, but the 
average sentence for incarcerated mothers is 49-66 months, is reunification 
ever possible for these families? In light of this known sentencing data, there 
seems to be a lack of fair consideration for incarcerated mothers and their 
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children because they do not have a potential or real opportunity to reunify. 
Parental incarceration can enhance the likelihood of poverty for children 

because the family may cease to have a stable source of income. More than 
likely children have fewer resources and support to keep them out of a poverty 
stricken environment after their parents are sent to jail or prison.  Relatives 
– particularly grandmothers – who are caring for children of incarcerated 
parents, find it extremely difficult to get the necessary financial and public 
assistance through the Temporary Assistance for Needy Families (TANF) to 
sustain the foster care environment that they actually provide for the children. 

Parental incarceration is traumatic for a child to experience. This 
trauma has emotional, mental and behavioral consequences. This population 
of children will exhibit internalizing and externalizing problems as they 
deal with their parents’ imprisonment. Anxiety, depression and feelings of 
immense shame and guilt are common feelings that children of incarcerated 
parents experience (Bloom & Steinhart, 1993). Anger, aggression and hostility 
have been reported as common externalizing behaviors (Kampfner, 1995).

Of all the risk factors associated with children of incarcerated 
parents, Nesmith and Ruhland (2008) discuss the idea of intergenerational 
incarceration. Although, they briefly state that intergenerational incarceration 
is well documented, my review of the literature finds that there is no 
longitudinal study to prove that children of incarcerated parents will also 
automatically become involved with the criminal justice system. Unproven 
assumptions of this nature become another life hurdle for these children to 
overcome. Children with incarcerated parents are forced to prove their worth 
by showing society that they are not carbon copies of their parents. The 
children who are not able to push back against these false assumptions are 
being told that they will not amount to anything other than incarceration. In 
my view, these falsified assumptions encourage a self-fulfilling prophecy to 
unfold especially for children who do not have the support to prove otherwise.  

Resilience  

 To fully understand the concept of resilience, many definitions 
are necessary to holistically grasp the meaning. To begin, Bernard (1995) 
defines resilience as a set of qualities that foster a process of successful 
adaptations and transformation despite risk and adversity. Critical resilience 
traits include: self-esteem, self-efficacy, autonomy and optimism (Kidder, 
1990). Since we are talking about children, it is important to note that 
resilient children feel optimism, personal control and ownership (Brooks, 
1994).  According to a study by Nesmith and Ruhland (2008), children 
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of incarcerated parents demonstrated resilience by involving themselves 
in sports, religion, and prayer as a way to cope with their parents’ 
incarceration. The coping mechanisms used to deal with their situations 
allowed them to feel a sense of normalcy. Children of incarcerated parents 
that engaged in these activities were able to build new confidence through 
new skills, reduced anger and frustration, to experience a distraction 
from home and to establish new friendships. These coping mechanisms 
can also be referred to as protective factors. Werner (1990) explains 
that protective factors help reduce negative outcomes. Resilience can 
apply and be integrated into research on children of incarcerated parents 
because this population can be studied for their strengths rather than their 
weaknesses. The research on resilience and protective factors needs to be 
more fully developed.  It is hoped that this study will contribute to that end. 

Research Question 

 Given the previous research and the need for further examination 
and study of the protective factors for children of incarcerated parents, 
the purpose of this proposed study is to examine the role of resilience in 
the life experiences of children of incarcerated parents by asking what 
factors foster and promote their resilience. I predicted that children 
who maintain relationships with their incarcerated parents and have 
social and economic support, such as education, counseling, mentoring, 
financial resources, etc., would be more resilient than those who do not.  

Methods 
 

An exploratory study was designed and implemented with the goal 
of discovering ways for the children of incarcerated parents to overcome 
their adversities. A pre-test interview questionnaire was designed utilizing 
five core areas that would help create themes. The first core area focused on 
questions about the relationship between the child and incarcerated parent. 
Some sample questions included the following: 1. Did your incarcerated 
parent call or write you? 2. Were you forced to keep the relationship 
between you and your incarcerated parent to yourself? The second core 
area focused on questions regarding visitation experiences. These questions 
were asked to learn about the visitation process for young children. Sample 
questions included: 1. What was visiting day like? 2. What was the best/
worst thing about visiting your parent in prison? The third core area focused 
on coping mechanisms that these children may have had. A sample question 
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included: Did you have access to any community-based resources that 
specifically catered to the needs of children with incarcerated parents?  

The fourth core area focused on the self-perceptions held by 
children of incarcerated parents. My interests in self-perception within 
this population stemmed from my initial assumption that, if children felt 
negatively about themselves, those feelings would result in lower self-
esteem. More importantly, assuming that children with an incarcerated parent 
was perceived negatively by the people in their immediate environment 
and the larger of society, those perceptions would negatively influence 
their personal views that they placed upon themselves. Moreover, I had 
assumptions that some negative self-perceptions had the power to promote 
resilience by encouraging children to prove their self-worth to those people 
who looked down upon them. Some sample questions asked included: 1. 
Are there any difficult feelings that you struggled with during your parent’s 
incarceration? 2. How do you feel your immediate environment perceived 
you? (e.g. relatives, teachers, peers). Lastly, the fifth core area looked 
at resilience within the lives of children with imprisoned parents. Some 
questions interviewees were asked included: 1. What or who motivated them 
to overcome their adversities and pursue a path that was different from their 
parents? 2. As a child, did you have access to any mentors that served as role 
models to look up to for positive social support? 3. What advice would you 
give to other children with incarcerated parents? This concluding question 
attempted to encompass the interview as a whole. Additionally, the question 
served as a way for interviewees to reflect back on their experiences and 
possibly help other children dealing with the same family life challenge. 

Participants 

 Four subjects participated in the planned interviews.  The 
interviewees were all female and over the age of 18. Although this 
research project is titled children of incarcerated parents, the decision was 
made to interview persons over the age of 18 because they would have a 
better sense of specific factors that promoted or fostered resilience during 
their childhood. Younger children may have a difficult time reflecting 
back on these factors because, at the time and due to their age, they may 
not have fully appreciated the meaning of their parents’ incarceration. 

Procedure 

 Three interviews were conducted via telephone while one interview 
was conducted in person per the request of the interviewee.  Each interviewee 
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was compensated with a Starbucks gift card via mail once the interviews 
were complete. Interviews lasted anywhere form 45 minutes to 55 minutes 
depending on how much each interviewee wanted to share. All participants 
were very generous and forthcoming with sharing their experiences.

Results 

 The initial results from this exploratory study are significant and 
have created a solid foundation to build and expand on this research 
in the next phase. As a result of the questions and answers from the 
interviews, six common themes were developed. The first theme 
centered on the parent-child bond. Responses from interviewees revealed 
that children were significantly attached to their incarcerated parent 
despite the physical barriers that prison imposed on the relationships. 
One interviewee explained that although her father was in prison, 

“I still was a daddy’s girl. It was really really hard. The relationship was 
definitely stunted. Because I was so young, he did miss out on a lot of 
stepping-stones... he wasn’t there.” 

One interviewee described her bond with her incarcerated father as,

“When I would talk to him on the phone, when I was little, to me he was 
the best guy ever….” 

The second common theme was created from questions about 
the prison visitation process and experiences that children endured. 
The poor quality of the visiting room inside the prison was noted 
several times by the interviewees. Also, the environment was deemed 
inappropriate for the child to bond with his or her parent. One interviewee 
reflected on her only visit with her mother in a local Marin county 
jail before her mother was sentenced to prison in Southern California,

“We actually sat at a table, in a visiting room I just remember it was really 
weird because I was young and I wasn’t allowed to touch or hug my 
mother…She had to sit on the other end of table from me.”

In one extreme case, at the tender age of five, one interviewee 
had an unusually bad experience visiting,  

 “Inside my pockets I had sticks, like from a tree  because I climbed trees  
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 as a kid.Well they got mad, the guards, and asked me why I brought them  
 in there.” 

The visiting environment was described by one interviewee as, 

“It’s pretty like sterile, sterile looking, but not as clean, just nothing good, 
nothing inviting.”

The third theme that was created focused on the importance 
of coping mechanisms that were utilized by the children. Coping 
mechanisms help children deal with stress that was directly related to 
their parents’ incarceration. One interviewee revealed that she had a 
court-appointed therapist that really helped her. Another interviewee 
engaged in sports and school activities to distract her. When asked 
what resources could have helped, one interviewee said eight years of 
therapy did not help and suggested outside help, sort of like a mediator,
 
 “Having someone that can both speak to the parent incarcerated  and  
 speaks to me...to help me understand why he is there and why he did the 
 things that he did. And then by understanding him, you could BOTH go 
 visit him more and I could not be so ashamed and scared.”  

The fourth and most surprising theme looked at negative self-perceptions 
held by the children of incarcerated parents, one interviewee stated that she,
 
 “Felt abandoned, worthless, and different, like something was wrong 
 with me because my mom was in jail.” 

As a child, one interviewee remembered she had, 

 “Really low self-esteem, felt alone and insecure.  I thought I was a  bad   
 kid.” 

The fifth theme was developed and experienced by all interviewees. 
The caregiver gate-keeping begins when caregiver becomes a blockade 
between the child and the incarcerated parent. The caregivers believe they 
are protecting the children, but in reality, children become distressed, torn 
and anxiety-stricken if they are not allowed to maintain a relationship 
with their incarcerated parents. One interviewee responded that, 

 “Because of my stepdad’s jealousy, I didn’t talk about my father.”
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Another revealed that she started crying hysterically, when her foster parent 
told her, 
 
 “Either I can go to the school dance or talk to my mom on the phone, 
 I had to choose.”  

Although one interviewee said she wanted to visit her dad, her mom 
wouldn’t take her.  

The sixth and last theme that was created from the interviews focused 
on resilience; and, a common sub-theme within the concept of resilience 
was self-motivation.  At a very young age, one interviewee recognized that, 
 
 “I think it was my own inner strength that I was able to look into. I 
 don’t think I really had help from anybody else.”

One interviewee put the life experiences of children of incarcerated parents 
into perspective, 

 “Having a parent in prison you just have to work so much more harder. 
 Like already being a minority you have to work harder just to show people 
 you can actually be someone, having a parent in prison just adds on to that. 
 People think you are a nobody and you are going to be just like your 
 father.”  

When talking about overcoming adversities, one interviewee made the 
argument that, 
  
 “Half of the time, the kids that have had incarcerated parents, they will try 
 20 times harder to be someone better, to do something better than those 
 kids who are privileged and have everything handed to them.” 

 The six themes created – as a result of these interviews – 
clearly convey the real life experiences of children of incarcerated 
parents. Within the themes of negative self-perception and caregiver 
gate-keeping, the deficits are obvious; but, and most importantly, the 
protective factors are also quite clear.  While the deficits can certainly 
be addressed to find solutions, the protective factors and strengths are 
there and provide an opportunity to be built upon and further developed. 
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Discussion 
 

When I think about resilience, I think of resilience as a seed. In 
each child, a seed of resilience is planted within them. In order for the 
seed of resilience to grow, it needs to be tended to and cultivated. Much 
like cultivating a plant, resilience can be fostered if all the right resources 
and tools are used. This research is dedicated to finding the exact tools 
needed to cultivate resilience in all children of incarcerated parents. 

I believe this research has policy and program implications. First, 
to make the experience less daunting for a child of an incarcerated parent, 
reform can happen within the criminal justice system. If phone calls were 
more accessible and less expensive, children could have more contact 
with their parents. As far as the visitation process, visiting rooms need to 
address the needs of a child in order for family bonds to improve. Second, 
small changes can make children of incarcerated parents not feel so 
alone, so access to mentors and support groups is necessary. Third, within 
schools, social settings and after-school programs special curricula should 
be designed and implemented. A special curriculum allows awareness 
to be raised about this population of children that can help to provide 
educational and social support as well as to alleviate any social stigma. 
Fourth, I believe small changes in sentencing policies, such as, sentencing 
commissions for fairer and more reasonable sentencing guidelines that rely 
less upon incarceration and focus more on rehabilitation, and sentencing 
plans that take into account the needs of the minor children, allowing the 
wellbeing of the children to be an integral consideration in the decisions 
resolving their parents’ cases. This focus on the children can be important 
in fostering resilience because children feel empowered when the courts 
act in ways to meet their needs. Empowerment leads to resilience. 

I have been motivated and encouraged to do research on this 
population of underserved children because of my own experiences as a 
former child of an incarcerated father. My father was imprisoned for 20 
years before his release. I have turned my personal experiences into an 
academic inquiry in the hope of impacting criminal justice policies, practices 
and programs. This research will continue as my primary focus in graduate 
school at the University of Arizona where I will begin my doctoral studies 
this year. Eventually, this research will evolve into my culminating doctoral 
dissertation. 
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Conclusion 

 Children of incarcerated parents are an underserved and 
underrepresented population. By studying and understanding their life 
experiences, we can reduce the risks that are associated with parental 
incarceration and foster personal resilience and their strengths. This 
exploratory study is the first step in creating recommendations for changes 
that can reduce the adverse effects of incarceration on children and families 
and enhance their lives and wellbeing. Changes in criminal justice policies 
and practices that empower these children can greatly contribute to their 
future success. 
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Low-Income Student Parents: Bridging from Welfare 
Participation to College Graduation

Holly Phillips, Human Development
Research Mentor: Sheila Katz, Ph.D.

Abstract

Low-income student parents participating in higher education to obtain eco-
nomic self-sufficiency face additional challenges because of the structural 
obstacles of their dual identity. The aim of my research is to uncover the 
SSU student parent experience, what they need and the unique challeng-
es of being both a student and a parent. I implemented the Student Parent 
Survey (SPS) at Sonoma State University (SSU), as part of the Institute for 
Women’s Policy Research (IWPR) national survey project to evaluate how 
responses varied between the student parent population as a whole and the 
sub group of low-income student parents at SSU. I had 122 completed sur-
veys, 106 were current SSU undergraduates and 76% of SPS participants 
reported utilizing low-income government assistance programs in the last 
12 months. Increasing access and support to post-secondary education, for 
low-income student parents will provide them with the employment oppor-
tunities necessary to achieve financial independence and self-sufficiency.

Introduction

In the spring of 2009 after 6 years of service I was laid off from 
a full time receptionist position at a local petroleum company. I was the 
first of many employees to be thrust into the unknown and uncertainty 
of unemployment. I was the single mother of two children and had been 
barely able to meet the basic needs and accommodations for my family, 
while employed. We lived in a one bedroom apartment, could not afford 
the expense of a vehicle, relied on food banks and public transportation to 
make ends meet. The financial limitations of my minimal hourly wage and 
the annual 3% raises did not offer the room for economic growth that my 
growing family needed. Pursuing an education was the only way to obtain 
the skills and qualifications to improve the quality of life for my children, 
so at 34 years old, I enrolled at the Santa Rosa Junior College (SRJC). 

I knew that my decision to become a full time student would require 
adjustments to the balance of my finances, parenting and personal responsi-
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bilities. However I was not prepared for the amount of resistance engrained 
in the policies and procedures of the government agencies I would inter-
act with on my journey through post secondary education. The first ob-
stacle I encountered was the application for job training approval required 
to attend school and maintain unemployment insurance eligibility. After 
several mandatory workshops, informational interviews, a time sensitive 
sequence of requirements, and a lengthy application packet documenting 
all of the above, I was required to select a program that could be complet-
ed in less than 24 months. Once these steps were completed, I was then 
subjected to an in person interview to submit my application packet and 
determine my appropriateness for job training. I intentionally selected a 
program comprised of UC/ CSU transferrable classes and was approved for 
certification in alcohol and drug counseling at Santa Rosa Junior College.

I graduated from Santa Rosa Junior College in 2012 with an Associ-
ates Degree in Human Service Advocacy and Alcohol and Drug Counseling. 
I had obtained a part time position as an outpatient treatment counselor, how-
ever because of the minimal pay and lack of funding for full time positions, 
it was clear that continuing my education was the only way to create a stable 
economic foundation for my family. I applied and was accepted to Sonoma 
State University (SSU) where I would face a new set of challenges in my 
pursuit of upward economic mobility. I was ill prepared for the additional 
barriers and isolation of my dual enrollment in the university and welfare 
systems. The work first policies of welfare and the absence of accommoda-
tions to include and support student parents had pressed me into situations 
that jeopardize my journey from welfare participation to college graduation.

Individuals participating in the welfare system encounter personal and 
structural obstacles in meeting the basic needs of our most vulnerable popu-
lation, the children living within their households.  Post-secondary education 
provides the opportunity to acquire the skills and qualifications needed to ob-
tain employment capable of supporting their ascension from the welfare rolls 
and out of the conditions of poverty. The 1996 reform of welfare outlined in 
the Personal Responsibility and Work Opportunity Reconciliation Act’s (PR-
WORA) enforcement of work first policies has created institutional barriers 
to opportunities that support self-sufficiency for its participants. These barri-
ers can affect a significant portion of student parents, as pending educational 
attainment can increase vulnerability to poverty and welfare participation.

The purpose of this study is to evaluate the experiences of student 
parents at SSU and compare the experiences of all student parents to the ex-
periences student parents who are also participating in the welfare system. 
This comparison will create an opportunity to identify how to increase com-
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pletion of post secondary education for individuals seeking to escape pover-
ty through education at SSU.  Contrary to the negative perceptions about low 
income parents ability to find success in mainstream society, low-income 
student parents have systematically been shut out and diverted from post 
secondary education and locked into poverty and bottom end employment. 
Against the odds and the wishes of the welfare system, welfare participants are 
navigating their way through the college and welfare system simultaneously.  

In this paper I will evaluate support services available for low-in-
come student parents pursuing post secondary degrees at SSU. Through 
the integration of previous research conducted on U.S. poverty, the welfare 
system, and the experience of low-income student parents, I will discuss 
the relentless pressure of policies and the marginalization by society faced 
by parents in their pursuit of post secondary education. Previous research 
establishes clear relationship between poverty, welfare, and low-income 
student parent’s experience. My research is intended to address the role of 
higher education as a solution to the individual and societal consequenc-
es of poverty by exploring the obstacles to college graduations faced by 
welfare participants. In the comparative analysis of student parents who 
participate in the welfare system with those who do not, the data will pro-
vide the information necessary to evaluate where their experiences differ. 

The invisibility of SSU’s student parent population stems from a 
lack of awareness about the prevalence of student parents, the value of 
their contribution on campus, in society, and in the investment of future 
generations. The experiences of student parents are muted by the precon-
ceived ideas about the identity of a university student body, which may or 
may not include room to create a warm environment for individuals bal-
ancing the dual prioritization of student and parent and the significance 
of education as a strategy for economic well being for their families. The 
aim of my research is to uncover the SSU student parent experience, what 
they need and the unique challenges of being both a student and a par-
ent. Student Parents are a rising population on university campuses across 
the nation so answering these questions is the first step in creating a so-
cial climate that embraces their needs and their contribution. This research 
project has focused on surveying student parents at SSU to identify chal-
lenges they experience as students and parents, uncovering institution-
al barriers and exploring the services that effectively support their needs. 

Literature Review

To understand the structural resistance faced by low-income students 
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pursuing post secondary education it is necessary to discuss the underlying 
values and beliefs encrypted into the polices that hinder their access and 
enrollment at SSU. The socially constructed myths of the social deviancy 
of poverty are the founding principles of class based discriminatory prac-
tices that shape financial assistance policies. The obstructed access to post 
secondary education for individuals participating in the welfare system is 
at the crux of their economic immobility and their daily struggle for the 
survival of their families. The previous research on poverty, welfare reform, 
financial aid practices, and the personal experiences of women striving to 
escape poverty through education provides a comprehensive overview of 
the policies and experiences that impede their path to the economic stability. 

U.S. Poverty

The examination of poverty here in the United States suggests that 
it is a consequence of our systemic failures, yet the ideology that pov-
erty is the sole result of the failings of the individual prevails (Polakow, 
2004; Hays, 2003). The prevalence of poverty is not isolated to those who 
fall into inferior categories, the life course theory indicates that approx-
imately 39% of all Americans will experience poverty by age 75, mak-
ing the issue of poverty a concern for both the poor and non-poor (Rank, 
2005). The circumstance of poverty and the hindrance of the conditions 
that exist within it are at the center of both the individual and societal 
motivation for addressing the resolution of poverty in the U.S. The pri-
mary deviation on the road to resolution has been the historic and sys-
tematic emergence of the “deserving” and “undeserving” poor, which 
holds the individual responsible for failings of our societal structure.

 Why women have increased vulnerability to poverty. One of the 
structural obstacles to escaping poverty is discussed in the feminization of 
poverty which addresses variables that place female headed households at 
higher risk of poverty, because of discriminatory wage practices and the 
earning potential of female dominated career fields (Hays, 2003). This cre-
ates a heightened structural vulnerability for the single mothers who make 
up the majority of households participating in the welfare system (Rank, 
2005; Hays, 2003). The systematic disadvantage, exclusion from the ob-
tainment of the skills and education necessary for sufficient economic op-
portunity is a significant factor in the experience of the women participat-
ing in the welfare system (Hays, 2003). The issue of poverty and the lack 
of financial resiliency that exist for female-headed households support the 
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necessity of single mothers rising not only off the welfare rolls but also be-
yond the grasp of poverty (Kates, 2004). 

Employment and Education 

 Welfare Reform challenges to poverty reduction in the U.S. Per-
sonal Responsibility Work Opportunity Reconciliation Act (PRWORA) en-
acted in the 1996 welfare reform was presented as having the intention of 
decreasing the growing number of Americans receiving welfare. The exclu-
sion of discussions about poverty and education from the reform objectives 
produced a definition of success that did not equate to improved conditions 
for the families represented by the statistics (Hays, 2003). Some of the most 
significant changes of reform were the implementation of time limits and 
work first policies that pressured and forced families off welfare rolls and 
into the abyss of poverty. The lack of education and resources experienced 
by many of the women participating in the welfare system increased their 
susceptibility to fall deeper into poverty with the imposition of the short-
term solutions available within the allowed time limits (Riemer, 2004).  
Time limits also created an urgent need to obtain employment that super-
seded the need for skill development, career advancement and promoted 
low wage job placement supporting the work first emphasis. 

 Work first policies and low wage employment. Work first policies 
have taken on many different interpretations, however there is a consis-
tent theme of insufficiency in the type of jobs available and the needs of 
these families. Single parent households most likely subjected to the choice 
between adhering to work first requirements or the financial sanction for 
non-compliance are the most susceptible to low wage employment (Hays, 
2003). The pitfalls of low wage employment, discussed by Hays (2003), 
Riemer (2004), and Kahn (2003), consist of minimal hourly wages, no flex-
ibility with scheduling, no benefits or room for advancement, and less than 
full time hours, which does not alleviate the conditions of poverty. Low 
wage employment consisting of only some or one of the traits listed above 
would be capable of creating the financial vulnerability unable to withstand 
the demands of a single parent household creating recidivism of welfare 
participation. 

 Work first as a barrier to education. The work first pressure ap-
plied to these single parents is a primary structural obstacle to accessing 
educational opportunities needed for financial stability. The amount of time 
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an individual is allowed to participate in education or training is limited and 
must be deemed approved by the assigned caseworker (Ratner, 2004; Hays, 
2003). If the educational pursuit is not deemed appropriate then the partici-
pant is required to complete a work assignment in addition to school in order 
to remain eligible for services (Ratner, 2004). Many of the stories shared by 
Hays (2003), Riemer (2004), Kahn and Polakow (2004) demonstrate how 
the current work first policy impedes the pursuit of post-secondary educa-
tion through rigid requirements, misinformation, and caseworker resistance 
which create blocked access to education for welfare participants.

 Exclusion from post-secondary education. The shift in social per-
ception of the welfare participant, from deserving to non- deserving poor, il-
lustrates how the work first ideology became national policy that contradicts 
the importance of human capital (Shaw, 2006). The implications and percep-
tions about poverty and the individuals within its class are evident in both 
the policies that mandate their existence and their exclusion from the collec-
tive whole.  The exclusion from the whole is executed through the derogato-
ry identification of the physical characteristics that result from deprivation 
that directly results from the poverty (Adair, 2003). This concept is demon-
strated through first hand recounts of how the conditions of poverty present 
in physical characteristics (Adair, 2003). The personal experiences of wom-
en who have transitioned out of their poor origins into the world of academy 
have the opportunity to contribute a dual perspective to what it means and 
how it carries continual meaning to have experienced poverty (Adair, 2003). 

As our nations leaders promote and support increased access to 
higher education as a means in which to prosper on an individual and na-
tional level, this does not extend to welfare participants (Ratner, 2004). 
They are blocked directly and indirectly from the road to higher educa-
tion through the time limits, the rigid requirements of work first activ-
ities, inadequate child care, exemption rules for new parents and the 
small monetary benefit that discourage pursuit of post secondary educa-
tion (Shaw et al., 2003). The benefits to obtaining a degree are not lim-
ited to the earning potential but extend to the quality of life and oppor-
tunities for continued growth for the entire household. However with the 
enactment of PRWORA, college attendance declined and decreased the 
likelihood of successful completion for mothers participating in the wel-
fare system that would increase their earning potential and unlikeliness 
to return to welfare participation (Hays, 2003; Kates, 2004; Katz, 2012).
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Survival Narratives

The on-the-ground experience of individuals negotiating dual enroll-
ment in higher education and the welfare system can aide in the identification 
of the personal empowerment and strategies that are catapulting these wom-
en beyond boundaries of welfare reform and into post secondary education. 
Integrated into the survival narratives are discussions of the cost, responsi-
bilities and motives that influence their personal and academic pursuits. The 
responsibilities outlined by Katz in five basic categories of need are physical, 
material, educational, health, and family that they must fulfill for their chil-
dren as well as themselves (Katz, 2013). Negotiating the complex regulations 
between the cash assistance of welfare and the college financial aid depart-
ments can create abrupt termination of benefits, inconsistent calculations of 
financial aid that jeopardize their consistent access to these basic necessities 
(Katz, 2013). The pressure from the limited resources of these low-income 
student parents is expressed in the narratives about “getting over” that speak 
to self-perceived “otherness” stemming from the isolation of invisibility.

 “Traditional” and “non-traditional” student body. The five cate-
gories of needs discussed in the survival narratives of Katz (2013) research 
participants provides a clear perspective on the prioritization of needs for 
the non-traditional student parent in comparison the needs of the dependent 
traditional student. The estimated financial budget of a student is based on 
the needs of a dependent, 18- 24 year old, and does not account for the 
needs of the classified independent, whose financial resources and respon-
sibilities would constitute variations in that calculation (Dahlberg, 2003). 
The parallels between the “deserving and undeserving poor” and the college 
systems “opportunity and responsibility” approach to the issuance of finan-
cial aid perpetuate yet another means in which to reinforce the constraints of 
poverty (Dahlberg, 2003). Dahlberg speaks directly to the issue of the finan-
cial aid calculations rigidity and exclusion of the variations of needs within 
a non- traditional population due to factors that classify the independent 
student and isolate the student parent (Dahlberg, 2003). With the increasing 
number of non- traditional students, which include the 27% of community 
college students raising children comes a rising need for college campuses 
to restructure the culture, needs assessment and support services to promote 
their success (IWPR, 2013).
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Methods 

I implemented the Student Parent Survey (SPS) at Sonoma State 
University (SSU), as part of the Institute for Women’s Policy Research 
(IWPR) national survey project. The SPS survey was designed by IWPR 
in collaboration with an advisory board of researchers across the country, 
including SSU’s Professor Sheila Katz, Ph.D. The survey was developed 
to produce a broad scope of data with a large enough sample size to be 
utilized as needed by universities, researchers, students and advocates 
to support the success of student parents across the country. SSU is the 
first campus to implement the survey. The questions include demograph-
ic information, access to resources, childcare use, housing resources, 
financial aid, aspirations, effects on children, and links to social capital.

For the purpose of my intended project I was interested in how re-
sponses varied between the student parent population as a whole and the 
sub group of low-income student parents at SSU. The question used to 
identify low income student parents asked about eligibility to income based 
programs like unemployment, workers compensation, earned income tax 
credit eligibility, food stamps, and cash assistance programs like TANF to 
identify low- income student parents.  The financial aspect of the student 
parent experience was addressed in the concerns about debt, use of finan-
cial aid, and necessity of aid to provide basic and academic needs. Asking 
how many hours per week care is utilized, by whom the care is provided 
and paid for, and the role of friends and families in that care surveyed the 
topic of childcare. Another aspect of the student parent experience cov-
ered in the survey was the educational background and lifetime aspiration 
by completed level of education prior to SSU enrollment and the desired 
lifetime educational goal. The effectiveness of SSU services supporting 
student parents was assessed by actual use of, awareness of, and access 
to campus activities, counseling services, childcare options, resource re-
ferrals, facilities, and attendance policies accommodating student parents. 

Recruitment

In order to determine our sample, it was necessary to determine how 
many student parents are currently enrolled at SSU and the most effective 
way to distribute the survey, and ways to encourage completion of the sur-
vey. We worked with the financial aid office to identify the 399 students who 
claimed dependents on the Free Application for Free Student Aid (FAFSA). 
The survey was distributed by sending a link to the survey in an email by the 
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financial aid office and included a brief description of project, link to the sur-
vey, “launch party” and incentive details. The SPS survey link email was also 
distributed at SSU through the children’s school, all student list, social me-
dia, and to recent student parent alumni. The launch party was to encourage 
interaction and awareness of the surveys implementation on SSU campus. 
The project launch party was hosted by the project directors and consisted of 
coloring activities for children, pizza, special incentive drawing, and guided 
conversations about the services utilized, needed, and the overall experi-
ence of SSU student parents. The initial launch of the SPS at SSU attracted 
campus and local media attention. A news release on the SSU homepage 
summarizing my project and its collaborative role with the Student Success 
initiative of the IWPR also gained coverage in the Rohnert Park and Cotati 
newspaper, which helped in raising awareness and support for the project. 

Findings

Participants

Of The 399 SSU students identified as having dependents 236 of 
those were identified as undergraduates. The survey also confirmed the 
effectiveness of student parent identification through the FAFSA as 93% 
of the participants reported completing a FAFSA application. The to-
tal response rate defined by completion of the survey was 122 of which 
106 of those identified as being current undergraduate students that pro-
vided us with a 45% response rate. The strong participation response 
rate of the SSU student parent population was sufficient enough to estab-
lish a generalized experience for the purpose of a comparative analysis.

Our initial findings about SSU student parents expressed in charts 1-8 
allowed us to begin to construct their demographic in comparison to the total 
SSU population. The 399 students identified as caring fdependents makes up 
4% of the total SSU population of 9,120 students. SSU has a 60/40 female to 
male population ratio, however the student parents represented in the survey 
were 80% women and 20% men (represented in Figure 4). With some small 
variances the ethnicity of student parents closely aligned across the board 
with the ethnicity of the total SSU population. The total ethnic composi-
tion of SSU is 60% white, 2.6% African American, 19% Hispanic, and .9% 
American Indian/ Alaskan Native compared to the 66% white, 3.4% African 
American, 16% Latina/ Hispanic, and the 1.72% American Indian/ Alaskan 
Native composition of student parents (represented in Figure 2). The com-
parison of the total SSU population to that of the SSU student parent popu-
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lation showed similarities in ethnic representation and that there is a higher 
concentration of women within the SSU student parent population.   

The SPS findings provide us with more information about the SSU 
student parent population that can be useful in the design implementation and 
recruitment for support services at SSU. The age of the survey participants 
is predominately between 30 and 39 represented by 48% of participants and 
the next largest group being represented by 19% of participants between 
the ages of 40 and 49  (represented in Figure 1). Ninety-three percent of 
participants are responsible for a dependent child less than 18 years of age 
(represented in Figure 3). This statistic can be useful in understanding the 
challenges faced by the majority of SSU student parents in the financial and 
personal responsibilities that may face in their pursuit of higher education.

The educational background and aspirations of SSU student parents 
are shaped by last completed level of education and lifetime educational 
goal, which create a past, and future perspective of the participants. For the 
purpose of my intended project I was interested in how responses varied 
between the student parent population as a whole and the sub group of  
low-income student parents at SSU. Fifty-seven percent of student parents 
surveyed reported being first generation college students (represented in 
Figure 6). Forty-seven percent of participants graduated community college 
or tech school compared to only 13.7% that had some college with no grad-
uation (represented in Figure 5). The ability of SSU student parents to be 
successful members of the SSU community is demonstrated in the high per-
centage of community and tech school graduates, combined with the 75% of 
participants pursuing graduate degrees (represented in Figure 7). Surprisingly 
a median income of $30,000 - $50,000 was reported by 50% of participants, 
however since 53% reported being married it seems that many student parents 
have a spouse who works (represented in Figures 6 & 8).     

The classification of low income by the survey questions was defined 
by eligibility and use of government assistant programs that included cash 
assistance (TANF), food stamp benefits (SNAP), earned income tax credit 
(EIC), unemployment, workers compensation, veterans benefits and subsi-
dized housing. The second most utilized assistance program was SNAP with 
27 of the student parent participants having benefited from the program in 
the last 12 months. The program most used by SPS participants was the EIC 
with 47 of the 106 participants reporting to have utilized this program. Only 
24% of the SPS participants reported using no form of  government assis-
tance (for more details about service utilization refer to Figure 9). Each of the 
listed programs is structured in service delivery by income guidelines they 
create a broader definition, experience and regard as a low-income student 
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parent. However I think for the purpose of this project, the 31% of respon-
dents reporting moderate to extreme stress in managing eligibility for public 
assistance indicates a common thread connecting their experience. As the lit-
erature shows the limited resources and economic instability of poverty can 
significantly influence every decision and aspect of life for an individual.  

In addition to the survey data during the SPS launch par-
ty, we collected qualitative data by asking participants to write down 
their suggestions for improving the SSU experience for student par-
ents. The suggestions listed were discussed in detail between the stu-
dent parents in regards to their personal experiences and challenges.

SSU Student Parent Suggestions 

• Drop in child watch (care) while students use campus facilities 
• Family housing option 
• Faculty supported attendance policies to accommodate sick children
• Space for student parents in Student Center 
• More counseling resources for student parents 
• More resources and more welcoming environment for returning/ 

transfer/ reentry students 
• Better publicize Children’s School 
• Kids can go with parents to gym for free or at a semester prorated fee
• Child care options for after school hours (evenings and weekends) 
• Increases financial aid for students with dependents 
• Campus climate can be warmer for bringing kids to campus 
• Child friendly environment 

Implications  

The Student Parent Survey is a multifaceted tool designed to gather 
the data needed to develop programs and policies to support the success of 
student parents. The questions about childcare, motivation, awareness of 
campus resources, and significant influences provide rich information about 
how universities can reach out and support this diverse population of stu-
dents. Researchers will have access to the empirical data necessary to under-
stand the experiences of student parents and substantiate which services and 
policies directly impede or support the success of student parents. The SPS 
not only identifies who they are but the diversity of where, why, how and 
what they experience as they attempt to balance the dual priorities of being 
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both a student and a parent, as well as manage their present and their future. 
The questions in the SPS can be used to shape the college expe-

rience for student parents in regards to its overall impact on their rela-
tionships, families, finances, children, and prospects for the future. The 
comprehensive construction of the survey can provide in an in depth 
comparative analysis that will separate the structurally imposed con-
straints of poverty from the responsibility of the low-income student 
parents pursuing higher education. With the clarification of this dis-
tinction comes the freedom to speak openly about where class and in-
come influence their ability to thrive in post secondary institutions. 

Increasing access and support to post secondary education, for 
low-income student parents will provide them with the employment op-
portunities necessary to achieve financial independence and self-suffi-
ciency. Currently PRWORA has impeded the successful obtainment of 
both self-sufficiency and financial independence through limited access 
to the post secondary education. With the upcoming reauthorization of 
PRWORA the identification of challenges and supports experienced by 
student parents will aide in the concentrated institution of policies that 
promote the alleviation of poverty through post secondary education.

Conclusion 

 As I reflect on the highs and lows of my own pursuit of higher ed-
ucation I know that it was the support of professors, counselors, resourc-
es, friends and family that made my ambition and hard work materialize 
into an education that will propel my family out of poverty. My project 
has explored the institutional barriers of social institutions for the pur-
pose of widening the path from welfare participation to college gradua-
tion for mothers and fathers like me. The reform of welfare policy based 
on the objective of reducing its rolls has not correlated to a reduction in 
poverty or an improvement in conditions for its low-income families. 
The exclusion of higher education and restricted access to opportunity 
imposed in the rigid time limits and work first requirement of welfare re-
form has created structural barriers that block the ascension from poverty. 
 Despite the obstacles and odds low-income student parents are 
enrolling in institutions of higher education, to find that yet another so-
cial institution pressing their student and parental needs into a design 
with no room to support their dual responsibilities. The next steps SSU 
can take to support low-income student parents is the expansion of stu-
dent services to include additional support services for student parents, 
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which will allow more students with dependents to successfully complete 
higher education. Creating a space on the SSU campus to address the 
needs of student parents would allow for low-income student parents to 
connect with each other and living the college experience instead of sur-
viving it. SSU student parents are diverse in background, demographics 
and in their aspirations, provide services that support their success is to 
create a space specifically for student parents on the SSU campus and on 
campuses across the country. I recommend SSU provide spaces such as:

• Advocates for student parent policies and rights 
• Community building activities and support groups 
• Peer counseling and support 
• Effective community resource information and referrals 

 Reflecting back on my journey to graduation there is a bitter sweet-
ness to my experience as an SSU student and as a parent. I can see my 
own success as way to light the path for other mothers whose only ladder 
out of poverty is higher education and I can use the pain of my struggle 
to level the path for those to come. I know that it was the support of pro-
grams like Extended Opportunity Program and Services (EOPS) and Cal 
WORKs at the community college, as well as the McNair Scholars Program 
at SSU, and the individual contribution of professors and counselors will-
ing to shape and guide my experience that made my story one of triumph. 
However I feel like the isolation of dual identity and the steady pressure 
to not let one affect the other shadows the light of my college experience. 
It is this shadow that I hope to address with the expansion of services, 
support and awareness that will embrace the student parent experience.

Appendix  
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Calcification and Corrosion of a Coralline Seaweed 
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Abstract 

An increase in the release of anthropogenic pCO2 is resulting in a decline 
in seawater pH in a process called ocean acidification (OA). OA is 
altering the carbonate chemistry of seawater and calcifying organisms, 
including Corallina vancouveriensis, are highly vulnerable to corrosion. 
C. vancouveriensis is an articulated coralline alga that inhabits the rocky 
intertidal zone, facilitates the recruitment of juvenile invertebrates and 
macrophytes, and provides habitat for many organisms. We hypothesized 
that the lower CaCO3 content of high zone coralline algae was due to the 
increased thermal and desiccation stress from the longer emersion times 
during daylight low tides compared to low zone coralline algae. A 65-day 
reciprocal transplant field experiment between the high and low zone with 
C. vancouveriensis was conducted at Kibesillah Hill to investigate how 
atmospheric and oceanographic conditions affect the CaCO3 of this species. 
The average CaCO3 content of high zone thalli transplanted to the low zone 
increased, however the result was only marginally significant (p=0.07). 
These data strongly suggest that emersion stress, not seawater pH, is the 
major driver of variation in CaCO3 content for C. vancouveriensis at this site.

Introduction 
 

Human activities, including the burning of fossil fuels, cement 
production, and deforestation, are increasing the amount of partial 
pressure carbon dioxide (pCO2) being released into the atmosphere. Since 
the industrial revolution, the ocean has absorbed one-third of the pCO2 
produced by humans (Sabine et al., 2004). The pCO2 concentrations in 
the atmosphere have risen by an estimated 40% since pre-industrial times 
when they ranged from 180 – 300 ppm (parts per million) (Doney, Fabry, 
Feely, & Kleypas, 2009), while the present-day level has risen to 400 ppm 
(Ewald, 2013). The current pCO2 in the ocean is 30% higher than what our 
oceans have experienced in at least the last 650,000 years (Siegenthaler 
et al., 2005). By the end-of-the-century the Intergovernmental Panel on 
Climate Change (IPCC) A1F1 scenario (assumes a future world of very 
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rapid economic growth, low population growth, and rapid introduction 
of new and more efficient technology) predicts levels of pCO2 in the 
atmosphere will reach 1000 ppm, significantly affecting ocean chemistry.
 When atmospheric pCO2 increases it is absorbed by the ocean, altering 
its carbonate chemistry and releasing free hydrogen ions (H+), thus lowering 
the pH of the ocean in a process known as ocean acidification (OA). OA has 
been found to be tightly correlated with the saturation state (Ω) of CaCO3, 
which is a measure of the potential for CaCO3 to be precipitated or dissolved 
(Doney, Fabry, Feely & Kleypas, 2009). Ideal conditions for calcification 
occur when calcifying organisms experience supersaturated conditions (Ω 
> 1.0) because CaCO3 can be precipitated. However, when Ω < 1.0 CaCO3 
precipitates dissolve due to undersaturation (Feely, Sabine, Hernandez-
Ayon, Ianson, & Hales, 2008). Increased pCO2 in the ocean is lowering Ω 
to unprecedented levels. The pre-industrial aragonite saturation state (Ωar) 
was 4.46 with the present-day level at 3.87 at a pCO2 of 360 ppm; at the end 
of the century Ωar is estimated to be 1.92 when pCO2 levels are about 1000 
ppm (Gattuso, Frankignoulle, Bourge, Romaine, & Buddemeier, 1998).
 The absorption of pCO2 by our oceans has resulted in the shoaling 
of both the aragonite and calcite saturation horizons (where Ω = 1.0 for 
each mineral form, respectively) exposing coastal organisms with calcified 
structures to more corrosive waters. Along the northeastern Pacific Ocean, 
the aragonite saturation horizon is 100-300 m from the surface, which 
allows undersaturated seawater from upwelling to reach the continental 
shelf (Feely et al., 2002). Additionally, along the California coast, 
undersaturated, corrosive waters (with respect to aragonite) currently 
reach depths as shallow as 40-120 m Feely et al., 2008). This may have 
negative impacts on calcified organisms in the rocky intertidal zone, 
particularly organisms that secrete more soluble polymorphs of CaCO3 such 
as aragonite and high Mg calcite (Ries, 2011). Due to a direct correlation 
between Ωar and calcification rate (Kleypas, Feely, Fabry, Langdon, Sabine, 
& Robbins, 2006), a change in Ω has the potential to drastically impact the 
calcification of the articulated coralline algae Corallina vancouveriensis. 
 This change can result in devastating direct effects on calcified 
rocky intertidal organisms and strong indirect effects on community 
structure. Articulated coralline algae play a very important ecological 
role in the intertidal zone; they facilitate the successful recruitment 
of juvenile invertebrates and macrophytes and provide habitat for a 
diversity of organisms that are the major space occupiers in intertidal 
seascapes (Nielsen et al. unpublished data). Although the ecology and 
importance of crustose coralline algae in tropical reefs is relatively well 
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studied(Steneck, 1986) and we know crustose corallines are vulnerable 
to OA (Kuffner, Andersson, Jokiel, Rodgers, & Mackenzie, 2008), much 
less is known about the vulnerability of articulated coralline algae in 
temperate intertidal ecosystems. Due to their important ecological role in 
this ecosystem, the negative impacts of OA on this species could result in 
a cascade of changes in community structure and ecosystem dynamics. 
  Surprisingly little is known about the physiological mechanisms of 
calcification in coralline algae (Koch, Bowes, Ross, & Zhang, 2013; Roleda, 
Morris, McGraw, & Hurd, 2012). Coralline algae typically precipitate 
high Mg calcite in extracellular spaces within the cell wall, however they 
reduce the Mg:Ca ratio in their calcite as Ω declines (Ries, 2011), but also 
exhibit non-linear responses in calcification as a function of Ω (Ries, et al., 
2009). There are two-layers of calcite magnesium crystals within the cell 
walls of coralline algae. The inner layer of calcite is composed of acicular 
crystals that are parallel to the cell wall and the outer layer is composed 
of radial crystals that face the cell’s interior (Bosence, 1991). Martone 
(2010) argues that the specific molecular structure of polysaccharides in 
the cell walls may inhibit or promote nucleation of CaCO3 crystals based 
on differences they observed between the intergenicla (calcified segments) 
and uncalcified genicula (the flexible joints) of articulated coralline algae. 
 It is well known that increasing acidification of seawater is 
hindering the ability of calcareous organisms to precipitate CaCO3. 
However, algal spores have been shown to compensate for acidic conditions 
via photosynthesis because this process takes up CO2 (which is more 
energetically favorable than uptaking HCO3

-) and produces a more basic 
environment intracellularly. Thus photosynthesis has the potential to lessen 
the negative impacts of ocean acidification by increasing alkalinity at the site 
of calcification (Roleda, Morris, McGraw, & Hurd, 2012). Creating a more 
alkaline environment intracellularly has the potential to enable coralline 
algae, such as C. vancouveriensis, to precipitate CaCO3 within its cell walls. 

 A recent study by Nielsen and colleagues (unpublished data) found 
that C. vancouveriensis growing in the low intertidal zone contained higher 
CaCO3 content than that growing in the high intertidal zone (Fig 1). The 
variation of CaCO3 content may be due to the metabolic stress of longer 
emersion time by high zone specimens. If the algae are exposed to hot and 
dry conditions during emersion, increased respiration may cause more 
acidic conditions at the site of calcification via CO2 accumulation (Gao, 
Aruga, Asada, Ishihara, Akano, & Kiyohara, 1993; Chisholm, 2000) and 
could be responsible for reducing calcification within the alga’s cell walls 
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or possibly even dissolution of existing calcified structures. Nielsen et al. 
also found that CaCO3 content of the thalli of C. vancouveriensis from a 
standard tidal height varies over time. They hypothesize this may be due to 
variations in upwelling and other environmental factors that contribute to 
variation in Ω (Feely et al., 2008).

 
 

 This study attempts to investigate the driving force for the 
variation in CaCO3 between C. vancouveriensis low and high zone 
specimens. We hypothesize that emersion stress during low tide results 
in dissolution or reduced precipitation of CaCO3 from the cell walls of 
C. vancouveriensis, probably due to CO2 accumulation associated with 
increased cellular respiration rates. We also predict that the CaCO3 content 
of C. vancouveriensis will decline in response to low pH events in nearshore 
waters and that the Mg:Ca ratio of the CaCO3 present in C. vancouveriensis 
will decline in response to thermal stress during emersion time. 

Methods

Experimental setup
 

In order to understand how tidal zone and emersion stress during low 
tide affect the calcification in C. vancouveriensis we conducted a reciprocal 
transplant field experiment with C. vancouveriensis was conducted over a 
65-day period at the Kibesillah Hill (KH: 39.600-123.789) research site in 
Mendocino County to test the effects of tidal emersion on CaCO3 content. 
Ten small (~5 cm2) pieces of rocky substrate covered with C. vancouveriensis 
were chiseled from the low and high areas within the coralline’s natural 
distribution, 1.806ft and 2.922ft respectively, and then attached with Z-spar® 
marine epoxy to chiseled out depressions in the rock. Specimens from the 
high and low zone were randomly chosen and half of the specimens from each 
zone were re-placed in their original zone and the other half were transplanted 
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to the opposite zone from which they were taken (n=5 for each treatment 
level). The CaCO3 content was determined by comparing dry mass of thalli 
before and after decalcifying the algae in dilute hydrochloric acid (Martone, 
2010). CaCO3 of high and low zone populations of C. vancouveriensis 
was also monitored biweekly during the experiment to determine if 
they changed with either atmospheric or oceanographic conditions.
 Throughout the duration of the experiment the following atmospheric 
and oceanographic data were monitored: seawater pH and temperature (°C), 
minimum and maximum air temperature (°C), photosynthetically active 
radiation (PAR; m-2 s-1), and daily rainfall (in). Daylight emersion times for 
the low and high transplants were calculated using tide predictions from 
the Dr. Wethey at the University of South Carolina’s tide predictor (Fig 5). 

  Figure 5. Hours of 
  exposure to atmospheric 
  conditions during daylight 
  hours(daylight emersion 
   time).  

Calcium carbonate content analysis
 

The CaCO3 content of the C. vancouveriensis samples was analyzed 
using an adopted method by Martone 2010. Samples of C. vancouveriensis 
were cleaned with seawater and detritus was removed with forceps before 
samples were placed in crucibles to be dried at 60°C for 24 hours. Then 
samples were placed in a dessicator for 30 min to prevent moisture from 
accumulating and after the initial dry weight of the C. vancouveriensis 
thalli were measured. The dried C. vancouveriensis thalli were then 
decalcified in 1 M hydrochloric acid (HCl) for 24 hours, or until the 
reaction stopped (Martone, 2010). Samples were then rinsed three times 
with distilled water and dried for 24 hours at 60°C. Decalcified samples 
were placed in the dessicator for 30 min before dry weights were measured 
again. Then they were placed into the furnace for 24 hours at 400°C and 
after cooling in the dessicator for 30 min the final dry weights were taken. 
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SEM-EDS analysis
 

C. vancouveriensis transplant thalli from the reciprocal field 
experiment will be dried, fractured at the growing tip using tweezers, and 
mounted on stubs using carbon tape. They will then be carbon coated at 
San Francisco State University’s Electron Microscopy facility and then 
analyzed at Sonoma State’s Keck Laboratory using Scanning Electron 
Microscopy (SEM) Energy Dispersive X-Ray Spectroscopy (EDS). SEM- 
EDS will be utilized to measure the degree of calcification in the cell walls 
of the C. vancouveriensis transplants and to visualize and measure their 
Mg:Ca ratio. We look forward to reporting the results during summer 2014.

Results

 At the beginning of the experiment, low zone CaCO3 was higher 
than the high zone CaCO3 content, however around 09 July 2013 the high 
zone CaCO3 content was greater than the low zone CaCO3 content (Fig 6). 
The CaCO3 content in the high zone C. vancouveriensis thalli increased 
over the summer as emersion time declined, reducing the exposure to 
stressful atmospheric conditions, while seawater pH also increased (Fig 2). 
Meanwhile the CaCO3 content in the low zone C. vancouveriensis thalli 
initially increased over the summer, but there was little variation over the 
experimental period despite substantial fluctuation in seawater pH (Fig 2).

Figure 6. CaCO3 content of high and low zone populations of C. vancouveriensis. High 
and low  zone populations had different CaCO3 content on all dates except 9 July 2013 
(p<0.01).
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             Figure 2. Seawater temperature 
and pH measured in the 
intertidal zone during 
immersion at high tide; pH data 
(total scale) (courtesy F. Chan, 
Oregon State University) were 
calibrated to certified reference 
materials (A. Dickson, Scripps 
Institute of Oceanography). 
Two different instruments, 
deployed at slightly different 
tidal heights, were used to 
measure water temperature  

 (denoted as temp1 and temp2; 
°C).  

The CaCO3 content in the C. vancouveriensis observational populations 
significantly varied with time (F4-15=55.37, p<0.0001), zone (F1-15=100.03, 
p<0.0001), and the interaction between time and zone (F4-15=47.26, 
p<0.0001) (Fig 6).   
 

Thalli from the transplants had higher average CaCO3 content at the 
end of the experiment than at the start (Fig 7). As hypothesized, the average 
CaCO3 content of high zone thalli transplanted to the low zone increased, 
however the result was only marginally significant (F1-13=3.82, p=0.07). 
However, the average CaCO3 content of low zone C. vancouveriensis thalli 
transplanted to the high zone did not vary significantly (p>0.05). 

Figure 7. Variation of CaCO3 content in C. vancouveriensis low zone controls and low 
zone specimens transplanted to the high zone (left) and high zone controls and high zone 
specimens transplanted to the low zone (right). t1 = 27 May 2013; t2 = 30 July 2013.
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Discussion
 

In this study we experimentally investigated how changes in tidal 
elevation affect the degree of calcification and the properties of the CaCO3 
itself in the coralline alga C. vancouveriensis. Our investigation coincided 
with the natural upwelling events found along the California coast, so 
our study indicates the natural variation C. vancouveriensis experiences 
during these events (Feely et al., 2008). Upwelling events bring CO2-
rich waters to the continental shelf, which past studies (Feely et al., 2008) 
have found coincide with a decrease in Ω that is nearing the saturation 
horizon (Ω<1.3). These events may also be associated with decreased 
calcification, and thus decreased CaCO3 content in experimental samples. 
 The difference in CaCO3 content of low and high zone C. 
vancouveriensis samples varies over time (Fig. 6). The high zone thalli had 
lower CaCO3 content than the low zone thalli and varied the most temporally 
(Fig. 6). Towards the end of July, the high zone thalli CaCO3 was similar 
to the low zone thalli in the experimental transplants as well as the in situ 
populations (Fig. 6 and 7). Further, the CaCO3 content in the high zone 
thalli increased over summer as emersion time declined, which reduced 
the exposure to atmospheric conditions (Fig. 3 and 4) while increasing the 
exposure to seawater pH (Fig 2). High zone thalli also experienced multiple 
stressors for longer durations than the low zone thalli, which may make 
them more susceptible to the impacts of low pH (Fig. 2). The temporal 
variation in CaCO3 content during the duration of the experiment may be 
the result of the cumulative effects of pH fluctuation (Fig. 2) and decreased 
emersion time (Fig. 5). Emersion stress during daylight hours (Fig. 5), which 
includes increased  temperature (Fig. 4) and desiccation during exposure, 
may be associated with increased respiration at the site of calcification that 
would result in the accumulation of metabolic CO2 during emersion time.
                  
    

    
Figure 3.    

 Photosynthetically  active  
radiation (PAR; mocromoles 
m-2 s-1 and daily rainfall 
(precipitation;  inches). 
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Figure 4.  
Air temperature 
(average, minimum, 
and maximum; °C)
during periods 
of  emersion (low 
tide).  

We hypothesis elevated CO2 at the site of calcification may lower 
pH resulting in cytoplasmic acidosis, thus hindering the ability of 
C. vancouveriensis to precipitate its CaCO3 structures and resulting 
in the dissolution of existing structures. Our results strongly suggest 
that emersion stress, rather than seawater pH, is the major driver of 
variation in CaCO3 content in C. vancouveriensis at this research site.
  A study by Ries (2011) suggests that an organism’s ability to 
influence the pH conditions at the site of calcification and in its calcifying 
medium may strongly impact the degree of calcification and the CaCO3 
polymorph. The epithelial layer of C. vancoueriensis may act as a 
physical barrier from external conditions and thus provide some degree 
of protection from seawater pH, which would allow the alga to have 
more influence on the intracellular conditions at the site of calcification. 
Metabolic mechanisms, such as photosynthesis, may also play an important 
role in the influencing the degree of calcification. Roleda et al. (2012) has 
proposed that photosynthesis at the site of calcification may be able to 
compensate for increased intracellular pH by up taking CO2 to be utilized 
in the metabolic process, which may create a more basic intracellular 
environment that is favorable for calcification. Further research investigating 
the CaCO3 content’s ratio of Mg to Ca in the C. vancouveriensis experimental 
samples will further our understanding of how the intracellular conditions 
at the site of calcification in the alga may alter its CaCO3 polymorph and 
calcification process in response to changing atmospheric and oceanographic 
conditions. This will also advance our insight regarding the vulnerability 
of C. vancouveriensis CaCO3 structures to increasing acidic conditions.
 This study provides a deeper understanding regarding the 
sources of natural variation in CaCO3 content of C. vancouveriensis. 
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Understanding the natural variation in calcification of coralline algae 
along the rocky intertidal zone is an essential step in discovering 
the effects of OA within these ecosystems. This investigation has 
the potential to further our knowledge regarding the physiological 
processes of calcification within coralline algae and may also result in C. 
vancouveriensis being utilized as a proxy for future studies involving OA.

Acknowledgements

 We thank the SSU McNair Scholars Program, Provost 
Undergraduate Research Award, and the National Science Foundation 
(grant to KJN) for funding research supplies. Also thank Megan Wood, the 
Nielsen lab technician, for always being a resource to answer questions 
and assist with guidance throughout the project and the rest of the 
Nielsen lab members for constant support and encouragement. Finally 
I’d like to thank Dr. Karina Nielsen for always being a positive and 
encouraging mentor that is always available for assistance and advice. 

References

Bosence, D. (1991). Coralline Algae: Mineralization, Taxonomy, and Paleoecology.  
 Calcareous Algae and Stromatolites, Springer-Verlag, 98-113. 

Cao, L., & Caldeira, K. (2008). Atmospheric CO2 stabilization and ocean acidification.  
 Geophysical Research Letters, 35(19). 

Chisholm, J. R. (2000). Calcification by crustose coralline algae on the northern Great 
 Barrier Reef, Australia. Limnology and Oceanography, 45(7), 1476-1484. 

Ewald, J. (2013, May 10). National Oceanic and Atmospheric Administration. 
 Retrieved May 21, 2013, from Carbon Dioxide at NOAA’S Mauna Loa 
 Observatory reaches new milestone: Tops 400 ppm: http://researchmatters.noaa.
 gov/news PagesCarbonDioxideatMaunaLoareaches400ppm.aspx  

Doney, S. C., Fabry, V. J., Feely, R. A., & Kleypas, J. A. (2009). Ocean Acidification: 
 The Other CO2 Problem. Annual Review of Marine Science, 1, 162-192. 
 
Feely, R. A., Sabine, C. L., Hernandez-Ayon, J., Ianson, D., & Hales, B. (2008). Evidence 
 for Upwelling of Corrosive “Acidified” Water onto the Continental Shelf. 
 Science, 320(5882), 1490-1492. 

Feely, R., Sabine, C., Lee, K., Millero, F., Lamb, M., Greeley, D., et al. (2002). In situ 
 calcium carbonate dissolution in the Pacific Ocean. Global 
 Biogeochemical Cycles, 16(4), 91-112.  

Rice

Spring 2015, Volume 5 154



Gao, K., Aruga, Y., Asada, K., Ishihara, T., Akano, T., & Kiyohara, M. (1993). 
 Calcification in the articulated coralline alga Corallina pilulifera, with special  
 reference to the effect of elevated CO2 concentration. Marine Biology, 117(1), 
 129-132. 
 
Gattuso, J. P., Frankignoulle, M., Bourge, I., Romaine, S., & Buddemeier, R. (1998). 
 Effect of calcium carbonate saturation of seawater on coral calcification. Global  
 and Planetary Change, 18(1-2), 37-46. 

Kleypas, J. A., Feely, R. A., Fabry, V. J., Langdon, C., Sabine, C. L., & Robbins, L. L. 
 (2006). Impacts of Ocean Acidification on Coral Reefs and Other Marine 
 Calcifiers: A Guide for Future Research. St.Petersburg, FL: NSF, NOAA, and  
 U.S. Geological Survey. 

Koch, M., Bowes, G., Ross, C., & Zhang, X.-H. (2013). Climate change and ocean 
 acidification effects on seagrasses and marine macroalgae. Global Change 
 Biology, 19(1), 103-132. 

Kuffner, I. B., Andersson, A. J., Jokiel, P. L., Rodgers, K. S., & Mackenzie, F. T. (2008). 
 Decreased abundance of crustose coralline algae due to ocean acidification. 
 Nature Geoscience, 1, 114-117. 
 
Martone, P. T. (2010). Quantifying growth and calcium carbonate deposition of 
 Calliarthron cheilosporioides (Corallinales, Rhodophyta) in the field using a 
 persistent vital stain. Journal of Phycology, 46, 13-17. 

Ries, J. B., Cohen, A. L., McCorkle, D. C. (2009). Marine calcifers exhibit mixed 
 responses to CO2-induced ocean acidification. Geology, 37(12), 1131-1134. 

Ries, J. B. (2011). Skeletal mineralogy in a high-CO2 world. Journal of Experimental 
 Marine Biology and Ecology , 403(1-2), 54-64. 

Roleda, M. Y., Morris, J. N., McGraw, C. M., & Hurd, C. L. (2012). Ocean acidification 
 and seaweed reproduction: increased CO2 ameliorates the negative effect 
 of lowered pH on meiospore germination in the giant kelp Macrocystis pyrifera 
 (Laminariales, Phaeophyceae). Global Change Biology, 18(3), 854-864. 

Sabine, C. L., Feely, R. A., Gruber, N., Key, R. M., Lee, K., Bullister, J. L., et al. (2004).  
 The Oceanic Sink for Anthropogenic CO2. Science, 305(5682), 367-371. 

Siegenthaler, U., Stocker, T. F., Monnin, E., Lüthi, D., Schwander, J., Stauffer, B., et al. 
 (2005). Stable Carbon Cycle-Climate Relationship During the Late Pleistocene. 
 Science, 310(5752), 1313-1317. 

Steneck, R. S. (1986). The Ecology of Coralline Algal Crusts: Convergent Patterns and 
 Adaptative Strategies. Annual Review of Ecology and Systematics, 17, 273-303.

Calcification

155 SSU McNair Scholars Research Journal



Change in Stream Conditions after removing Livestock

Ang Diku Sherpa, Environmental Studies and Planning
Research Mentor:  Hall Cushman, Ph.D.

Abstract

Streams are a dominant feature in montane environments and are naturally 
occurring dynamic systems. Streams commonly meander through the land-
scape and shift their position over time. For centuries, humans have had 
substantial and largely negative influences on stream ecosystem. The intro-
duction of cattle is one of ways that humans have adversely affected streams. 
Government agencies have been trying to reduce the negative effects of cattle 
on riparian systems. In this paper, I summarized results from a study of two 
creeks in the Lake Tahoe region of California, Big Meadow Creek and Meiss 
Meadow Creek. The aim of this study was to evaluate how reduced presence 
of cattle would affect the characteristics of the stream ecosystem. After the 
removal of cattle, the percentage of shading increased from less than 10% 
to greater than 33% over time in Big Meadow Creek. This indicated that the 
streambanks became more stable due to the increase in riparian vegetation 
along the banks of the stream. However, in the case of Meiss Meadow Creek, 
there wasn’t any significant amount of change. Minimal changes for eleva-
tional profile was noted as expected from yearly variation in both creeks. 

Introduction 

Rivers and streams are vital for the survival and health of any 
ecosystem. It provides us with a most essential element, water, which 
makes life possible in any given environment. Streams, river, and lake it-
self provides water needed for all living things (Meyers et al., 2003). In 
the United States, “357,404 total miles of streams provide water for pub-
lic drinking water system that uses surface water (Geography, 2009). Big 
Meadow Creek and Meiss Meadow Creek flow into the Upper Truck-
ee River watershed, which is Lake Tahoe’s largest tributary (figure 1). 
Maintaining this water system is crucial for the community survivable 
in Tahoe region. The United State Forest Service-Lake Tahoe Basin 
Management United (USDA-LTBMU) managed this watershed. These 
meadows were heavily grazed in the past. Due to the presence of cattle 
near the creek the water, quality monitoring showed the contamination of  
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fecal coliform bacteria in the surface water. Fecal Coliform is a bacterium 
that lives in the digestive system of warm-blooded animals. Bacterial con-
tamination of natural waters can cause serious issues in human health and 
the environment (Joy, 1991). 

The water quality was violated, which prompted, “the Lahontan Regional 
Water Quality Control Board to add both waterbodies to CA’s 2002 Clean 
Water Act section 202(d) list of impaired water (California, 2012)”. After 
the analysis of surface water, it was shown that cattle were the major source 
of the contamination. The letter sent by a Forest Supervisor showed the sus-
pension of the term grazing permit on Meiss Grazing Allotment,
which also includes Big Meadow and the Meiss Meadow Creek. The change 
of the permit includes 50% reduction in Meiss Meadow, and 100% in Big 
Meadow Pasture, “in effect for grazing operation calendar year 2000 and 
2001 (Gee, 1999)” (figure 2). 
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 The USDA-LTBMU had surveyed both creeks in 1995, and 2001. I 
collected the data for 2013 using a monitoring program know as the Pacific 
Southwest Region Stream Condition Inventory (SCI). SCI is specifically 
used for collecting repeatable data from stream reaches to document exist-
ing stream condition. Attributes that are collected within or between reach-
es are used to make reliable comparison overtime at a reasonable level of 
statistical confidence (Frazier et al., 2005). The repetitive data collected in 
1995, 2001, and 2013 were compared. My research questions are: 1) How 
have the geomorphology and the light environment of two streams in the 
Sierra Nevada changed over an 18-year period? 2) Does the removal of 
cattle grazing from the riparian environments influences these variables?

Methods 

In order to evaluate the possibility that cattle grazing could be 
potential negative forces in streams condition, I collected and compared 
data from active and inactive grazing years. I personally collected the 
data for 2013, which was an inactive grazing year. This was compared 
with the data collected by the USDA-LTBMU during the years of 1995 
and 2001. SCI protocol was used for the comparison of all this data. 
The total length of the sensitive reach at Big Meadow Creek was 348.9 
m, and 916.5 m at Meiss Meadow Creek. SCI attribute measurements 
that I collected were stream shading, bank stability, and cross-section. 

Stream Shading

The percentage of stream shading was determined by using a Solar 
Pathfinders. There were a total of fifty measurements taken, one at each tran-
sect, to measure the average canopy cover in the survey segment. The correct 
month has to be identified in the pathfinder. Using the sun path for the month 
of August, I aligned the declination on the pathfinder to face south at a height 
of approximately 0.3 m above the water surface. On the dome of the Solar 
Pathfinder, the structures that provide shading were observed, namely trees, 
mountains, and ridges etc. The total percentage of shading was recorded.

Bank Stability

The total of hundred observations, 50 on left bank and 50 on 
right bank, were made to calculate the stream bank stability of the sen-
sitive reach. It is measured by observing cover within a plot on the sur-
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face of the streambank using a measuring tape. The numeric value 
that was recorded were 1=stable, 2=vulnerable, or 3=unstable. In or-
der to classify the plot as stable, the streambank needed to have 75% or 
more coverage living plants and/or other stability components that are 
not easily eroded. To be a vulnerable streambank the plots have more 
than 75% cover with one or more instability elements. The unstable 
streambank plots have less than 75% covers with instability indicators. 

Cross-Sectional Analysis

For cross-section, three measurements were taken per sensitive 
reach within fast water habitat units, which shows the physical dimen-
sions of the stream perpendicular to flow. The rebar on the right bank and 
the left bank from previous year was found by using the metal detector. 
A surveyor’s level, laser level, and rod along with measuring tape; engi-
neering survey flags were used to measure the elevational profile (Har-
relson et al., 1994). The measuring tape was horizontally tightened from 
one end-point to the other. End-point markers are noted as left pin (LP), 
and right pin (RP). The depth measurement was taken from left to right 
pin, where LP is facing downstream from the left bank of the stream. 
The laser level was attached at the very end of the rod. The depth reading 
was taken with the rod at all location where the change in slope across 
the channel occurred.  Repeated photos were also taken at both locations.

Statistical Analyses

I statistically analyzed the data using the JMP 11 program. 
To determine whether the percentage of shading has changed over-
time, I used a series of one-way ANOVAs, with year (1995, 2001, 
2013) as the grouping factor. The response variables were the per-
centage of shading along the streams. Using the graph function of Ex-
cel I generated the stability rating and elevational profile over time.

Results 

Stream Shading

The ANOVAs for Big Meadow Creek showed consistency that the 
percentage of shading was highly depended on the presences or absence of 
cattle at the site during certain years. There is a significant difference in the 
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percentage of shading overtime (F1, 98 = 15.73, P = 0.0001). However, to the 
contrary Meiss Meadow Creek analysis revealed no significant difference 
(F 1, 98= 0.1507, P = 0.8603), due to the presences or absence of the cattle. 
In other words, the percentage of shading did not appear to be effect by the 
presence and absence of the cattle (figure 3). 

Bank Stability
 
 Mean stability of the streambanks in Big Meadow Creek has in-
creased over time (figure 4). In 1995, the average numerical value of the sta-
bility on the left bank was 1.62 and 1.80 on the right bank. In 2001, the left 
bank was 1.58 and 1.72 on the right bank. Finally in 2013, the left bank was 
1.42 and 1.28 on the right bank. There was continuous decline in the aver-
age rating of the streambanks stability on both sides, which indicated that 
there was an improvement over time. Mean value of streambanks stability 
in Meiss Meadow Creek did not show an improvement in the stability.  

In 1995, the left bank was 1.34 and the right bank was 1.38. In 2001, 
the left bank was 1.20 and the right bank was 1.52. In 2013, the left bank 
was 1.46 and right bank was 1.48. Comparing to the stability rating from 
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1995, there was a slight increase in the stability rating in 2001 on the left 
bank, and in 2013 both banks had increased.  

Cross-section 

Cross-section 1, 2, 3 in Big Meadow Creek and Meiss Meadow 
Creek shows the physical dimension of the stream. It displays the total hor-
izontal distance, and thalweg of the stream at a selected reach (figure 5). 

Figure 5
Big Meadow                                           Meiss Meadow
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The repeated photos show the appearance of the streams over time (figure 6).

Figure 6

1994            2013
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Discussion 

As the world population increases, water is becoming scarcer and 
the competing for this life sustaining resource will continue to intensify. 
Conservation and restoration are a critical component in water manage-
ment. Big Meadow Creek was grazed by cattle for decades until 1999, at 
which point they were permanently removed. After the cattle were com-
pletely eliminated from the area, the amount of stream shading increased 
over time due to the process of riparian vegetation growth. The stream-
banks stability also improved over time due to the reduced physical dis-
turbance caused by the presence of cattle. There were no notable chang-
es to the elevational profile of both streams attributable to the presence of 
cattle. The deepest thalweg of the flow for cross-section 1 in Big Mead-
ow Creek was during 2001, and for cross-section 2 and 3 was 1995. In 
addition, the changes in morphology can be influenced by the climate, 
sediment load, topography, as well as other factors in the environment. 

The history of cattle grazing in the area of Meiss Meadow Creek 
has been more variable than for Big Meadow Creek. This may explain 
the absence of any clear changes in the focal creek variable through time, 
which could be attributed to cattle. The stream shading and bank stability 
are correlated so since there was no increase in the stream, shading the 
streambanks was not stable either. Although management-based monitor-
ing can sometimes have limitations, the data presented here suggest that 
removal of cattle can have positive effects on montane streams, if done 
in a consistent manner. In the process of this study, it appears that the rest 
years is the fundamental factor to maintain the integrity of the streams. 
Meiss Meadow Creek showed that there was no significant change in 
the stem even though the site was been grazing. The interval between 
and frequency of the rest years could be the subject of future research. 
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Identification of the N-terminus Amino Acid of a Chromium 
Binding Protein

Kimberly Trevino, Chemistry
Research Mentor: Carmen Works, Ph.D.

Abstract

Chromium is found in many different foods and has shown to alleviate 
symptoms associated with type 2 diabetes.  The most common oxidation 
states that chromium that exists are chromium(III), which is proposed to aid 
in glucose metabolism, and chromium(VI), which is a known toxin.  The 
biological role of chromium and chromium-proteins are not well understood.  
Although controversial, Cr(III) binding proteins may be important in 
the glucose-insulin pathway or as detoxification for chromium(VI).  To 
understand the importance of Cr(III) binding proteins, we are investigating the 
intracellular biotransformation of Cr6+ to Cr3+  in the body.  Isolation of a 15.6 
kDa chromium binding protein and characterization begins with the reaction 
of chromium(VI) with bovine liver.  The goal is to determine the amino acid 
sequence of this 15kDa chromium(III) binding protein, which will give us 
insight to the structure, and ultimately bringing us closer to understanding 
the functional role of small proteins and chromium in biochemistry.  

Introduction

Today, chromium(III) is found in a variety of foods, dietary and 
vitamin supplements which helps aid in glucose metabolism and weight 
reduction (Davis, 1997). The proposed biologically active form of 
chromium, low molecular weight chromium binding protein (LMWCr 
or chromodulin) has shown to have potential therapeutic tendencies in 
treating the symptoms of type two diabetes but this proposed mechanism 
for LMWCr involvement in glucose metabolism is controversial because 
little is known about the specifics of its biological function. Also, what 
still remains unclear is the importance of chromium(III) and the toxicity of 
chromium(VI) to the body. Chromium(VI) is considered an environmental 
pollutant and is extremely carcinogenic, whereas chromium(III) is not, and 
these two forms of chromium are related through physiological relevant 
redox reactions (Stearns, 2000).      

A theory by John Vincent (2000)  suggests that chromodulin may 
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play a unique role in the auto amplification of insulin signaling. As shown 
in Figure 1, there are insulin sensitive cells through out our body and it is 
thought that in order for people to process glucose, a certain chain of events 
must occur. John Vincent proposes that once the insulin bound receptor 
is active, chromium will enter the cells and bind to apo-chromodulin thus 
forming holo-chromodulin, the loaded LMWCr. Holo-chromodulin will 
then bind to the active insulin receptor, which will further activate and open 
the glucose channel allowing for more glucose to pass into the cells.

Then again, a competing hypothesis proposes that the chromium(III) 
taken from dietary supplements can be oxidized to chromium(VI), a known 
carcinogen and that this form could be responsible for weight reduction 
(Mulyani, Levina, & Lay,, 2004). Strong oxidants, such as H2O2 and ClO-, 
are produced naturally by cells, particularly those involved in the immune 
response, through the reactions of oxidase enzymes with reductants 
and O2 (Halliwell, 1995). Since chromium can exists in a variety of 
oxidation states this makes it difficult to determine how it reacts in our 
body. A proposed uptake reduction model for chromium(VI) induced 
carcinogenesis is shown in Figure 2 (Codd, Rillon, Levina, & Lay, 2001). 

     

Figure 1: Proposed mechanism for the 
activation of insulin receptor activity
by chromodulin (LMWCr) in response
 to insulin.  

Figure 2: The uptake-reduction model 
for Cr(VI)-induced carcinogenesis. 
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Chromium(VI) can enter our cells through the same 
protein channels as sulfate and phosphate. Once inside our cells, 
it is proposed that chromium(VI) can be reduced to chromium(III) 
and then bounded to a possible chromium binding protein or 
chromium(VI) can travel into the nucleus causing detrimental effects. 

By taking chromium dietary supplements are we improving 
our glucose metabolism or are we ourselves at risk for cancer? This has 
brought forth many concerns regarding the validity of LMWCr as the 
biological form of chromium and the justification of a million dollar 
chromium(III) supplement business (Works, Peterson, Banker, & Garcia, 
2008). There is an ample amount of research that needs to be done in 
order for us to determine what exactly we’re exposing ourselves to. 

Methods 

Protein Purification 

 In order to obtain the chromium binding protein of interest, 1kg of 
bovine liver was blended with 8 mM potassium dichromate. Cellular debris 
were removed by centrifugation at 4°C for 10 minutes at 7000 rpm and 
the supernatant was left overnight to stir in a 50% ethanol solution at 4oC. 
Precipitated proteins were removed by centrifugation for 10 minutes and 
the pellets were discarded. The supernatant was made up to 90% ethanol 
solution and stirred for three days. Increasing volumes of ethanol causes 
unwanted proteins to precipitate and fall out of the solution. The excess 
ethanol was then syphoned off and the remaining solution was centrifuged 
for 10 minutes. This time the pellets were collected and filtered with 0.2µm 
Millipore Stericup filter before being loaded on a DEAE column. Several 
side-chain groups of the amino acid residues in proteins are ionizable 
such as, the N-terminal, and therefore proteins are charged molecules 
(Maragitis, 2012). Doing so by increasing the salt concentrations from .01 
M NaCl with 50 mM Tris buffer to 1 M NaCl with 50 mM Tris buffer 
(pH~7.0). A green band will elute off the column, be collected, and further 
separated with a Millipore Amicron stir cell with a 1000 kDa molecular 
weight cut-off filter that removes larger proteins. The fractions were then 
washed with 250 mL D.I water to remove buffer salts and then lyophilized. 

The lyophilized sample was then dissolved in 5 mL of D.I. 
water and passed through a 0.2-μm filter in order to be ran on HPLC 
using a C4 Phenomenex Jupiter 250 x 21.2mm protein/peptide prep 
column. Sample eluted with filtered 0.03% TFA-water and 0.05% TFA-

N-terminus Amino Acid
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acetonitrile over a 30 minute period. The desired 15.6 kDa protein elutes 
in 8-10 minute range with noticeable peak (218 & 570nm) and a green 
fraction color. More chromium binding proteins elute later during the 
process but were not collected. The samples purity was then checked 
using gel-electrophoresis prepared with 12% resolving and 4% stacking 
solutions. Invitrogen silver staining kit guidelines were then followed.

N-Terminal Labeling 
 
 Once the 15.6 kDa chromium binding protein is isolated, the 
N-terminal end can be determined using Sanger’s method (Lookhart, Jones, 
Cooper, & Hall, 1982). To do this, 1-2 mg of the protein was subjected 
to 0.1527 g of Sanger’s reagent, 1-fluoro-2,4-dinitrobenzene, and 3 mL of 
1% NaHCO3. The sample was incubated in a water bath for three hours 
at 40ºC. A 5 mL x 10 wash of diethyl ether was performed using a 250 
mL separatory funnel, where the top layer is discarded. The aqueous phase 
was acidified with 6.0 M hydrochloric acid to pH~1 in order to cleave 
peptide bonds. The sample was then incubated in a water bath for 8-10 
hours at 100ºC. Next, 5 mL of diethyl ether was added to the solution 
and dried with nitrogen gas until the ether evaporated. The sample was 
then dissolved in a few drops of milliQ water and acetonitrile for HPLC 
injection. This procedure will be performed with all the twenty amino acids 
in order to determine a standard to compare to. Samples are subjected to 
reverse phase analytical HPLC and eluted on a Waters Symmetry C18 5 
µm 4.6 x 150 mm column with a flow rate of 1 mL/minute with mobile 
phase of Acetonitrile (A) and 1% Glacial Acetic Acid in milliQ water 
(B). Detection will be at 380 nm and 254 nm using Breeze software. 

Results and Discussion 

 One of the steps in the purification process was running the 
protein through a DEAE column. The mixture adheres to the top of 
the column, as evident by a green chromium band, supporting the 
anionic nature of these molecules (Works et al., 2008). Also, during 
this process a yellow band eluted as well. Earlier work by Vincent 
has suggested that this yellow species is bile (Davis, 1997). The 
fractions containing the green band were collected and further purified. 
 HPLC was the final step in purifying the protein. As seen in Figure 
3, the protein eluted around the 10-14 minute range where the larger 
peaks indicate UV detection at 216 nm and the smaller peaks indicate UV 
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detection at 570 nm. Using prep HPLC and a fraction collector, the 10th-
14th sample were collected, lyophilized and run on a SDS-PAGE gel (Figure 
4). Lanes 1 and 3 represent the molecular weight ladder with the known 
standards labeled on the left. The purified sample is represented in lane 2.
 

Figure 4. SDS-PAGE of a purified chronium(III) binding protein. ane 1 & 3 is the mo-
lecular wieight standards. Lane 2 is the purified sample. Lane 4 is the purified sam-
ple diluted had with DI water. Lane 5 is the purified diluted one fourth with DI water. 

Figure 3: HPLC chro-
matograph of purified 
protein using C4 Phe-
nomenex Jupiter prep 
column. Sample was 
detected at 216 nm and 
570 nm. 
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Conclusion  
 
 The process of isolating the 15.6 kDa chromium binding protein 
begins with reacting chromium(VI) with bovine liver, then followed by 
many purification and filtration techniques. In this work, it is shown that 
a chromium(III) binding protein can be isolated then displayed using gel 
electrophoresis. Future work will be directed on the N-terminus labeling 
of the twenty amino acids and the isolated protein using Sanger’s method. 
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Early Childhood Education: Benefits for Children from Low-
Income Families

Alexandra Zavaleta, Psychology
Research Mentor: Johanna Filp-Hanke, Ph.D.

Abstract

The increasing rate of poverty among young children comes with the 
immense need for resources. Children who grow up in poverty face obstacles 
that inhibit them from living a normal and full life. These limitations 
present themselves at an early age beginning with preschool aged children. 
Studies have proven that early childhood education has lifelong benefits 
affecting social and cognitive development. This research aims to isolate 
the factors that improve the quality of life in early childhood and into 
adulthood through research of longitudinal studies and personal interviews 
with directors of local low-income early childhood education programs. 

Introduction

In 2011, 25% of children ages 0 to 5 lived in poverty (Welcome 
to America’s children: key national indicators of well-being, 2014; See 
Appendix A). These children face obstacles that negatively affect their 
development through factors such as environmental toxins, inadequate or 
lack of nutrition, lack of adequate health services, parental stress, and other 
negative experiences that severely affect development both cognitively 
and emotionally. Studies such as the Abecedarian Project and The Perry 
Preschool aimed to study the influence of early childhood education in 
low-income families by creating a control and experimental group. Each 
group was followed well into adulthood; data collected suggests benefits 
that stem from early childhood education programs. Early childhood 
education provides children with a stimulating learning environment 
that produces benefits in all aspects of the child’s life. In regards to 
children from low-income households, quality early childhood education 
programs contribute to improved levels of educational achievement, 
and to improved levels of social and economic well being in adult life. 

Methods 
In order to determine the benefits of early childhood education, I 
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investigated two longitudinal studies: The Abecedarian Project and The 
Perry Preschool. 

 The Abecedarian Project. The Abecedarian Project was a controlled 
scientific study that aimed to study the potential benefits of early childhood 
education for children from low-income households. Children were born 
between the years 1972-1977; all participants came from low-income 
households into either the educational intervention group or the control 
group. Participants in the educational intervention group received high-
quality educational intervention through age 5. Each child was provided 
with individual educational activities that were aimed to benefit the child. 
All activities practiced in this setting were to focus on social, emotional, and 
cognitive areas of development while also emphasizing the importance of 
language. The Abecedarian Project created a curriculum that was mutually 
beneficial to the educators, families, and most importantly the children. 

Curriculum items are developed with five criteria in mind:

 1. Consumer opinions: what parents want for their children
 2. Developmental theory.
 3. Developmental facts: standardized observations of infant 
 behavior.
 4. Adaptive sets: behavioral styles that generate success.
 5. High-risk indicators: warning signs of deficits to be overcome. 
 (O’Brien & Sanders, 1974)

The Abecedarian Project was formed after Project Head Start recognized 
the necessity for early intervention prior to preschool age. The 
Abecedarian Project developed a program beginning at infancy that 
aimed to begin intervention as early as possible.  “The design of the 
day care program for high-risk infants is one that is geared to discover 
and produce the optimal environments for early effectiveness” (Obrien 
& Sanders, 1974; See Appendix B). Fourteen infants were enrolled in 
the project each year giving the study a total of 56 participants by 1974. 
 The main areas addressed by The Abecedarian Project were health, 
social, and cognitive development. Cognitive and social development 
depends on the physical well being and health of the child. The Abecedarian 
Project provided medical care to the participants in order to eliminate 
health complications from impeding the child’s development. Recent 
research published in 2014 showed that participation in The Abecedarian
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Project contributed to improved health into adulthood (Campbell, 2014). 
The social domain was addressed and measured in a variety of ways. 
“The success of any stimulation program will depend in part on the 
pattern of relationships which the child brings with him to the day care 
center” (Obrien & Sanders, 1974). The parent-child relationship was 
observed through experimental techniques that measured the quality and 
frequency of interactions. Families were provided with supportive social 
services, which helped enhance the quality of parenting and interactions. 
Through the curriculum model, cognitive development was enhanced 
through activities that addressed three developmental areas: instrumental 
learning, visual and manipulatory exploration, vocal and communication 
skills (O’Brian & Sanders, 1974). The Abecedarian Project monitored the 
child’s progress over time with follow up studies at ages 12, 15, and 21. 

 The Perry Preschool. The Perry Preschool Project began in 1962 
in Ypsilanti, Michigan researching the benefits of high-quality education 
within high-risk African American families. Of these families, 123 children 
between the ages of 3 and 4 were selected to participate in either the control 
or experimental group. Participants were selected by the following criteria: 
low socioeconomic status, low IQ scores, and a demonstrated high risk 
of failing school. Participants were divided into two groups; 65 children 
were assigned to a control group that did not participate in the program, 
and 58 were in the experimental group that participated in the program. 
The basis of this project was to approach early childhood education 
through an active learning model. This model aimed to emphasize the 
participants’ social and intellectual development. See Appendix C. 
 The preschool was organized on a Monday to Friday schedule in 
which the children attended for 2.5 hours a day over a 2-year time period. 
Parents were also involved in the program by participating in small group 
meetings that were facilitated by staff. A transactional approach was 
practiced within The Perry Preschool; this “seeks to balance internal, 
self originated motivations, attitudes, and abilities against indications of 
expectations, approval or disapproval” (Schweinhart & Weikart, 1980). 
The transactional approach aims to bond the internal and external processes 
between the individual and the school; in low-income households this bond 
may be weak making the child at risk for delinquent behavior. This study 
aims to enhance parent attachment, involvement, and parenting skills. 
 The effectiveness of the Perry Preschool model is defined in terms of 
empowerment, which intends to develop skills for adulthood by providing 
children with opportunities to be active and independent learners. Data 
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on participants from The Perry Preschool was collected through age 40. 

Interviews

After carefully examining these longitudinal studies, I looked into 
programs that are currently available to the low-income population. Interviews 
were conducted with directors from Head Start Inc. and First 5’s AVANCE 
Program; both are early childhood education programs that target low-income 
households in an effort to provide high-quality services to close the achievement 
gap in later years. Interview questions were aimed to decipher the different 
domains addressed within each program, methods used, and situational 
struggles that are frequently presented within low-income households 
 AVANCE. Shelley Caviness is a part of the staff at AVANCE 
focused on school readiness and adverse childhood experiences. During our 
phone interview, she described the goals of the AVANCE program while 
describing the process of family education. AVANCE is a program aimed 
to create change in the community and within the family. The AVANCE 
mission is “unlocking America’s potential by strengthening families 
in at-risk communities through effective parent education and support 
programs” (Garcia & Zavala, 2012-2013). AVANCE can be classified 
as a parent-child education program that aims to improve the quality of 
life for the entire family. The main components of this program are the 
high-quality 9-month dual education classes that educate both children 
and parents. Children participate in an early childhood program in which 
developmentally appropriate activities are facilitated while maintaining 
focus on pre-literacy. During this time, parents participate in parenting classes 
designed to to assist parents in fostering an optimal learning environment 
that aims to stimulate the child in both social and cognitive domains. 

 “We at AVANCE believe that regardless of income or education: 
 Parents love their children and want what’s best for them. Parents 
 are the most influential role models children will ever have.Parents 
 are their children’s first and most important teachers. Parents can 
 and will improve their  parentin skills in order to help their children. 
 The best time to influence success is when the child is under the 
 age of three. The years between childbirth and three are fundamental 
 to strengthening, the family unit and thus, the community” (Garcia 
 & Zavala, 2012-2013). 

AVANCE stresses the importance of parent involvement so the process of 
early childhood education can extend beyond the classroom. The parent-
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child education program aims to create a foundation for long-term teaching 
that will ultimately aid the child in developing social and cognitive skills. 
The main components contributing to the success of this program are parent-
child education classes, community resource awareness, and home visits.

“The program is transformational; it really engages parents…The strong 
advantage is it is 2 generations, sometimes 3; it might be a ripple effect. 
We hear all the time that the routines at home change, relationships 
change, and older kids do better in school… It transforms a family. I 
hear fathers say that they thought their job was to make money and 
buy things for their kids but now they see that it is to spend time with 
them” (S. Caviness, personal communication, February 24, 2014). 

 Head Start Inc. Through an interview with Lisa Colarusso, I was 
able to understand the Head Start program and the benefits provided to 
children and families. Lisa Colarusso is a site supervisor at Menlo Head 
Start; she has been a part of the program for 15 years. Head Start is a 
preschool for low-income children and families that provide educational 
and social services. The goal of Head Start is “to support the educational, 
social and emotional development of children ages 0-5, by providing high 
quality, comprehensive and family-focused early childhood services in 
partnership with the community” (Child start incorporated, 2011). The 
Head Start program provides qualifying families with high quality and no 
cost preschool services. Head Start addresses problems presented in low-
income households through parent education and community resources. 

“Head Start links low-income children and families to community and 
educational services they may not have access to. The goal of head start 
is to assist in kindergarten readiness; many low-income families do not 
have access to quality education, books and other educational materials. 
Programs such as head start help to teach families that they are their 
child’s first teacher; the goal ultimately is to empower the family to make 
a difference in their life and in the child’s life” (L. Colarusso, personal 
communication, February 25th, 2014). 

Results

Through follow up data collection, participants in the Abecedarian 
Project demonstrated higher cognitive test scores at age 21. Overall academic 
achievement scores proved to be substantially higher in both reading and 
math from elementary school through adult hood. Participants were also 
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found to have completed more years of education, increasing the likelihood 
of attending a 4-year college. The enhanced language development of 
participants has been demonstrated through cognitive testing. Research 
published in 2014 showed that participation in the Abecedarian Project has 
contributed to improved health in adult life. The study determined that people 
who received services through the Abecedarian Project have lower rates of 
pre-hypertension, a lower risk of experiencing total coronary heart disease.

Campbell, who has been with the project since it began in 1972, 
said many factors might have contributed to the sustained and substantial 
health benefits now seen for study participants: more intensive pediatric 
monitoring, improved nutrition, a predictable and less stressful early childcare 
experience, and improved adult education. Even without pinpointing 
a single mechanism responsible for improved adult health, scientists 
involved in the Abecedarian effort agree that early childhood interventions 
are an encouraging avenue of health policy to explore (Campbell, 2014).
 Participants in The Perry Preschool demonstrated superior 
academic performance than those in the control group. Higher graduation 
rates, better grades, higher test scores, and fewer instances of placement 
in special education classes measured academic performance. The 
average GPA among The Perry Preschool participants was 2.09 versus the 
average GPA of the control group at 1.68. Over 71% of the experimental 
group graduated from high school versus 54% of the control group. 
Domains other than scholastic achievement were also measured in terms 
of delinquency; 35% of the control group were considered frequent 
offenders, which in this case is defined as five or more arrests, versus 7% 
of the experimental group (Schweinhart &Weikart, 1980; See Appendix D). 
 Information obtained through interviews with the directors of an 
AVANCE and a Head Start program revealed that students from low-income 
families face difficulties that are caused by their dire living conditions and 
that negatively impact the development of their children. These programs 
help link families to resources and provide parent education in order to 
create a supportive environment for the child.  Parents are educated in 
the areas of literacy, positive parenting, positive discipline, and ages and 
stages. Both interviewees reported that to be effective, preschool programs 
for families and children who live in poverty need to be multidimensional, 
addressing needs of the family and the children in the economic, 
physical, social, emotional, psychological and educational domains. 
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Conclusion 

Children from low-income households face difficulties in the areas 
of social, cognitive, and pre-literacy development. Each of these domains 
is addressed in high quality early childhood education programs such as 
AVANCE and Head Start. Longitudinal studies such as The Abecedarian 
Project and The Perry Preschool have proven over time the lasting benefits 
of early childhood education. We, as a society, have recognized benefits 
in multiple aspects such as social and cognitive development, literacy and 
even health. These benefits are not only preparing children for kindergarten, 
they are lasting through adulthood. In order to fully implement the benefits 
of early childhood education, we must involve the parents in order to create 
a stimulating environment not only in the school, but in the home as well. 
 It has been shown here that preschool education can be a part of the 
solution, but it is only a part. What is needed is broad planning in public 
policies so that government interventions are timely and effective and private 
initiatives are also promoted…We envision a dynamic model of society in 
which the role of the government is to assist individuals in their own efforts 
to improve the conditions of their lives (Schweinhart & Weikart, 1980). 

Appendix
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B) 
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Sample Daily Routine for Four-week to One-year Olds 

A.M. 
7 :30 Arr ival of ch ildren. Each child is 

greeted individually and parents 
are ta lked with. Al l chi ldren are 
changed and allowed a free play 
per iod w ith in the large group. 

9:00 Children are divided into groups; 
teachers play with groups. 

10:00 Curriculum items, such as percep
tual or motor training. 

1 0:30 Nap time for t he youngest infants. 
One-to-one game playi ng for the 
older infants. The "talki ng game", 
'"Peek-a-boo", and other games 
used to provide contingency and 
object permanence awareness. 

11 :00 Change, clean-up. and serve lunch. 
1 1 :30 Lunch continued. 

12 :00 Nap time. Staff members eat lunch. 
Noon Short staff meetings occas ionally. 

P.M . 
12 :30 Teachers maintain dail y records for 

each ch ild. Accomplishments, 
emerging interests. etc., are 
recorded in short narrative form. 

1 :30 Indiv idual attention for awake 
ch ildren . 

2 :30 All chi ldren gradually awakened. 
3:00 Floor play or outdoor play. 
4 :00 Children begin to leave. 
4 :30 Individual play w ith remaining in

fants. Staff members begin to 
leave. 

5:15 All children picked up by parents or 
taken home. 

FIGt;R.E I PROPOSED CAUSAL MOIJkL FOR EARLY INTERVENTION 

l'RP.SCHOtlL 
EDUCATION 

CHILDENTR\" 
CHARACTERIS11CS 

--

COLN111Ve 
Allll llY AT 
5CllOOL EN1RY 
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“A Waste of Time”: Student Attitudes Towards Foreign 
Language Education 

Seiri Aragón-Garcia, Chicano & Latino Studies
Faculty Mentor: Patricia Kim-Rajal, Ph.D.

Abstract

Studying a foreign language might spark an interest for some students in 
high school, the desire to explore something different. It did for me. Like 
some students, I felt a little disappointed by my foreign language classes. 
I had hoped to learn more than grammar in them. Language scholars and 
the 2003 California Foreign Language Frameworks guidelines emphasize 
the importance of culture and fluency in foreign language education, but 
overall implementation of these standards may discourage students from 
continuing their foreign language education This literature review com-
pares current California foreign language standards to linguists’ recommen-
dations. It includes a discussion of how these standards are not fully imple-
mented in the classroom. It also highlights the issue of students that take a 
foreign language to fill up a requirement but do not take the subject seriously.  

Introduction
 

Learning a second language is overwhelming: it involves master-
ing grammar, punctuation, vocabulary, reading, and understanding a differ-
ent cultural context. This last piece becoming familiar with the culture(s) 
in which the language originates and is used, is seen as being particularly 
important by educators.  The California foreign language standards state: 
“Students who master the cultural contexts in which the language occurs 
truly master the language” (Foreign Language Frameworks, 2003). Howev-
er, in practice, many students who learn a second language are not exposed 
to or aware of said language’s culture. As such, I am interested in under-
standing the reasons why so many high school students who are learning a 
foreign language in California public schools fail to meet state standards, 
particularly those linking languages to cultural contexts. 

Through preliminary research I have found that language scholars’ 
and California state standards differ in how they define “proficiency.”  I 
have also found that the importance of culture in foreign language class-
rooms is downplayed in practice. I became interested in this topic because, 
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as a Spanish student for eight years, I wanted to learn more about Spanish 
speaking cultures yet my knowledge of Hispanic culture (acquired in the 
California public school system) boils down to this: Bullfighting and the 
Day of the Dead. Aside from learning vocabulary and conjugations I had 
hoped for some cultural content in my Spanish classes, but I was disap-
pointed. It seems that the Day of the Dead was the only cultural tradition 
that was important enough to learn about--and we did so in every Spanish 
class I took. 
 I believe that the absence of cultural content in California’s for-
eign language classrooms illustrates how the current implementation of 
California standards in public institutions may discourage students from 
continuing to learn a second language while also preventing them from 
achieving true mastery of a foreign language. Foreign language students 
are given language instruction without any cultural context, depriving 
them of an important part in the overall experience of learning a new 
language. My research indicates that there is a discrepancy in the defini-
tions of proficiency between state standards and classroom practices, a 
discrepancy that negatively affects students in foreign language courses. 
 
Background
 

The establishment of California’s foreign language standards in 
1989 was mandated by California Senate bill 1882 in order to give students 
“professional development” and “professional growth” (School Profession-
al Development Program (SB 1882)).  It applies to students in both public 
and private schools. As a result of SB 1882, statewide standards for foreign 
language education first appeared in 1996.  These standards “embedded the 
strengthening of academic content knowledge by effective language  
instruction and assessment in order to allow students to communicate in 
ways that are personally relevant, meaningful, and culturally appropriate” 
(Foreign Language Frameworks, 2003). The 2010 California State standards 
tell us that: “Learners must exhibit a high level of accuracy in that language 
[literacy and grammatical accuracy]” (Foreign Language Frameworks, 
2003). The current standards indicate that every student who completes at 
least two years of a foreign language should be able to “successfully convey 
and receive many different types of messages” as well as “converse, argue, 
criticize, request, convince, and explain effectively” (Foreign Language 
Frameworks, 2003).
 Language scholars agree that, as outlined in California state stan-
dards, certain competencies are essential in foreign language for “commu-
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nicative competence” (Blake, 2007; Reagan, 2002). Robert Blake, a Uni-
versity of California Davis professor who collaborated in planning a 2-day 
colloquium at the University of California Berkeley on national language 
education policy discussed goals of foreign language that were practical 
and communicative and the underestimation of literacy and culture. The 
problem foreign language faces in the United States and the future of inter-
national business and how we, Americans, is that we “don’t make an effort 
to learn their language” (Blake, 2007). The discussions at the conference 
were solutions in that Americans have for learning other languages other 
than English (Blake, 2007). The solution revolves around how students can 
achieve communicative competence. The work of Timothy Reagan (2002), 
author of “Language, Education, and Ideology” shows concern with lan-
guage education because of the lack of culture in classrooms. In addition 
Reagan emphasizes the importance of communicative competence for lan-
guage learning. According to Blake and Reagan, students who don’t have 
communicative competence may also not have the ability to participate in 
the language’s society as a communicative member. According to Reagan, 
most U.S. high school students either can’t or haven’t developed enough 
grammatical sophistication when compared native speakers and are unable 
to adequately communicate with them. Blake (2007) also warns that be-
cause of the lack of assessment for foreign language as a core subject for-
eign language education “will eventually lead to a disastrous abandonment 
of interest”. 
 Many language acquisition scholars also point out the importance of 
students developing some level of cultural competence as they learn a for-
eign language (Brody, 2003; Storme, 2006). In her article “A Linguistic An-
thropological Perspective on Language and Culture in the Second Language 
Curriculum,” Jill Brody (2003) argues that culture is almost too frequent-
ly “taken for-granted” and therefore, not implemented in foreign language 
classrooms. Brody tells us that it is crucial for cultural competence to be inte-
grated into foreign language learning; if not “the results may fall short of the 
standards of either cultural relativism and linguistic accuracy” (Brody, 2003).  
A similar view is espoused by Julie Storme (2006) in “Culture as the Core: 
Perspectives on Culture in Second Language Learning”.  She argues that cul-
tural competency is essential in learning any language and that it is essential 
that culture be implemented in classroom practices.  Anthropologist Robert 
Lafayette believes that language and culture must be integrated as one, even 
as he acknowledges that in most classrooms culture remains the “weakest 
component due to uneven practice.”  Like Reagan, Lafayette believes that 
the absence of cultural context in foreign language instruction contributes to 
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students’ overall negative attitudes toward their foreign language education. 
 While the importance of cultural competence is stressed both by 
language acquisition scholars and by state standards, it is not necessarily 
something that is present in foreign language classrooms. Some have ar-
gued that this is due to the fact that the levels of proficiency in the standards 
are too overwhelming to be applied (Brynes, 1991). Proficiency levels re-
quire that students be able to “participate in everyday social interactions” as 
well as converse, argue, criticize, request, convince, and explain effectively  
(Foreign Language Frameworks, 2003). Many foreign language classes are 
too fast paced for this to happen, “Many teachers say: “Culture is not lan-
guage so why should we have to deal with it?”” (Lange 2003). Another is-
sue is that while the California standards expect all students to meet certain 
benchmarks, not all students assimilate a new language at the same pace so 
that “even in the same classroom, all learners do not achieve the same learn-
ing results”(Magnan, 2007). There is a lack of cultural context in practice 
because teachers solely put in practice language skills such as grammar and 
vocabulary and not culture. The teachers that do believe “culture is not a 
language” may argue that there is no time, but as outlined in the California 
standards there are specific stages in that which students are scheduled to 
acquire culture. Because culture is not recognized as the core of language 
by teachers who believe that “culture is not a language”, therefore should 
not be taught Cultural context gets lost in between California standards and 
actual practice within the classrooms. This may perhaps explain why many 
U.S. foreign language students view Spanish/French class as a “hurdle,” 
something they need to “endure” in order to graduate (Reagan, 2002). Rea-
gan makes the connection that students are “getting through a couple of 
years of foreign language classes (generally evidenced by little more than 
simply meeting a “seat time” requirement) is simply one of the hurdles.” 

Reagan (2002) jokes, “[An] old joke that a person who speaks three 
languages is called a trilingual, one who speaks two languages is called 
bilingual, and the one who speaks only one language is called an American 
is far too close to the truth to be humorous, at least for the foreign language 
educator.” One possible reason why students do not seem to take foreign 
language classes as seriously as those in other subjects and to view them as 
nothing more than an impediment may be that, often, “[b]oys and girls ‘take’ 
French or Spanish or German… for three, four, or five years before entering 
college only to discover there that they cannot read, speak, or understand it” 
(Barzun, 2005). It would appear that foreign language education in the Unit-
ed States is not successful in large part because of how it is implemented. 
According to the California standards, students who are learning a  foreign 
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language should practice about twenty-five hours per week,  (Foreign Lan-
guage Frameworks, 2003)—the reality of foreign language instruction is 
that most, if not all of these students will not reach this level of practice. 
 There are other reasons why students may have negative attitudes 
towards they study of a foreign language. Wiley (2007) tells us that some 
Americans view foreign language in schools negatively because they fear 
that the “increased language diversity among immigrants threatens the he-
gemony of English”.  This fear of immigrants can be expressed through 
xenophobia, which in turn colors attitudes toward the value of learning 
a foreign language; because English is recognized as a “common lan-
guage,” other languages can’t be and should not be taught (Wiley, 2007). 
Unfortunately, this ideology is part of American society and part of U.S. 
dominant culture, as Wiley noted “There is more than one reason for the 
lack of emphasis on foreign language in the United States, but one word, 
Americanization, explains the major part of it ”(Wiley, 2007). These neg-
ative language ideologies discourage speaking and hearing other languag-
es and portray the study of foreign languages as an un-American activi-
ty since English should be the only language spoken in the United States. 

Conclusion
  

If language experts tell us that the current classroom practices have 
failed students in their foreign language education yet California state stan-
dards align with recommendations for foreign language education, there 
must be a discrepancy between the standards and what happens in the class-
room. Why is that happening? How can we address this?  First, there has 
to be a way that schools are held accountable for classroom practices in 
relation to state standards.  We need solutions that ease pedagogical practic-
es and reflect state standards within foreign language classrooms. We also 
need to ask what may be preventing educators from creating a classroom 
experience that reflects the best practices outlined by the standards.  What is 
at the root of current practices, particularly regarding the absence of cultural 
competence as a key element of foreign language classrooms?   Is it teacher 
training?  Public education funding practices? District budgeting?  Today, 
foreign language education does not result in communicative competency 
and there appears to be an absence of culture and cultural competency with-
in foreign language classrooms. Consequently students are not being well 
prepared by California’s public schools foreign language departments and 
are deprived of a key aspect of foreign language education (cultural com-
petence).
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 During the 2014 fall semester I will conduct a survey of students pur-
suing a program of study through Sonoma State University’s Department of 
Modern Languages and Literatures in order to document students’ overall 
attitude toward their foreign language education experience in high school.  
I am interested to find out whether these students felt that they achieved 
communicative and cultural competencies as defined by state standards.  I 
also want to collect information about their specific experiences in high 
school level foreign language classrooms. I wish to understand why those 
participating decided to continue their foreign language education once they 
graduated high school and find out whether their decision was influenced by 
their high school experience.  Specifically I seek to understand what kinds 
of practices and environments students who kept studying a foreign lan-
guage after graduation encountered and whether those fostered a positive 
attitude in learning a foreign language. This survey will help me to collect 
data about the practices and strategies that support a positive attitude toward 
foreign language education and whether the results relate to state standards.
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The Moche: Investigating A Process of Sacrifice, Burial and 
the Afterlife

Samantha Montellanos, History
Research Mentor: Mary Halavais, Ph.D.

Abstract

The Moche civilization (100-800 B.C.) held control over various settlements 
along the north coast of Peru. One of those settlements is in Trujillo and is 
the focus of this study, which looks at the iconography of the Huaca de la 
Luna (Temple of the Moon), at a specific scene known as the Sacrifice Cer-
emony. This study is a synthetic research that looks at the iconographic im-
ages of the Sacrifice Ceremony to attempt to find a unifying center of power 
in a previously known stateless civilization, by linking the images to power 
structures. In connection with the Sacrifice Ceremony, I also explore the 
significance of the female figure in the sacrifice scene and the symbolic rele-
vance of her appearance in the various ceramic works along the settlements.

Introduction

The Moche (800-100 BC) in the coastal region of Peru created a 
civilization that excelled in the fields of agriculture, metallurgy, architec-
ture, textile and ceramics, without a written language or market economy 
(Bourget, 2006).  At the height of its power the Moche territory extended 
from the valleys of Piura, Chicama, Santa Catalina (Moche Valley), Viru, 
Chao, Huamanzana, Santa Ana y Nepeña, about 550 Km (Fig. 1) (Donnan, 
2004; Kaulicke, 1998).  In my current research, I am analyzing the  Moche 
in Trujillo; specifically I am looking at the iconography of the Huaca de la 
Luna (Temple of the Moon), at a specific scene known as the Sacrifice Cer-
emony. The scene is divided into the warrior narrative, sacrifice and burial 
(Fig 2). Christopher Donnan (2004) proposed that the Sacrifice Ceremony 
was an ideology that kept hold of the various settlements along the coast 
through its political and religious manifestations. I want to expand on this 
view and explore the connections that the various settlements along the north 
coast had with the Sacrifice Ceremony and its significance for the culture.  
In connection with the Sacrifice Ceremony, I also want to explore the sig-
nificance of the female figure in the sacrifice scene, which unlike previ-
ous research that labeled the female figure as a secondary character; shows 
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a female in a high-ranking position, as a priestess. I want to analyze the 
importance of the female figure in Moche culture and the symbolic rele-
vance of her appearance in the various ceramic works along the settlements.

Fig 1. Map of the north coast settlements (In Castillo Butters, J. L., La Gesta del 
Guerrero. Pontifica Universidad Catolica settlement del Peru. 
http://sanjosedemoro.pucp.edu.pe/02english/04i_articulos.html) 
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Fig. 2 “Sacrifice Ceremony” fine line drawing from Christopher Donnan 1999. (In Castillo 
Butters, J. L., La Gesta del Guerrero. Pontifica Universidad Catolica 
del Peru. http://sanjosedemoro.pucp.edu.pe/02english/04i_articulos.html) 

a female in a high-ranking position, as a priestess. I want to analyze the 
importance of the female figure in Moche culture and the symbolic rele-
vance of her appearance in the various ceramic works along the settlements.  

The questions that I have developed through my research can be 
best understood through an understanding of the entire Moche culture. 
The Moche settlements are located in a desert area that is between the sea 
and the Andean Mountains, which creates an arid, windy, foggy and cool 
environment (Benson, 2012). Despite, the dry environment the Mochica 
relied on agriculture, fishery and the mountains to gain their food by de-
veloping irrigation systems, which allowed for the cultivation of a variety 
of crops such as: maize, lima beans, common beans, peanuts, potatoes, pa-
paya, etc. (Benson, 2012).  The Moche also experienced torrential rains that 
proved destructive for their crops as well as architecture. Steve Bourget 
(2001) proposes that during the months of torrential rains sacrifices took 
place at Huaca de la Luna. [C]lay effigies… [of] nude males, each with 
a rope around his neck,” were found at burial sites. The location of these 
sites provides a time period for the occurrence of the Sacrifice Ceremony.
 In the burial sites along with the clay effigies, objects made out 
of gold, silver and copper were molded, displaying the remarkable abil-
ity of the Moche with metallurgy. These objects made out of the various 
metals were also incorporated for warfare, headpieces and jewelry (Ben-
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son, 2012; Donnan, 2004). The Mochica attained the materials in their 
natural state and developed extraction techniques; this development is 
attributed to the support that artisans received during this time and it ul-
timately led to the development of “innovative and sophisticated tech-
nology” in the artistic realm (Donnan, 2004; Hoyle, 1945).  The Mochi-
ca ability to mold the metals can be seen in the discovery of the tomb of 
a female priestess at San Jose de Moro in Jequetepeque Valley. A head-
dress made out of “copper plumes” and attire similar to that of the Sac-
rifice Ceremony was found in the grave (Collins, 2001; Donnan, 2004). 
 A vast majority of the burial sites are found near or within the 
elaborate monumental structures created by the Moche (Bourget, 2006). 
A testament of their ingenuity is evident in the construction of the Huacas 
Moche (Temples Moche), Huaca del Sol y de la Luna (Temple of the Sun 
and the Moon) in Trujillo. The Huacas are constructed by layering adobe 
bricks, a natural material made from sand, clay and water, on top of one 
another (Uceda et al., 1997). This successive process created massive struc-
tures several meters high. Inside these structures the walls are covered with 
high relief and frescoes that revealed to explorers the culture of the Moche. 
  The artwork is particularly fascinating because of the dress that the 
various actors wear, which reveals the highly stratified society of the Moche.  
In the culture, the men wore elaborate dresses that consisted of several layers 
of silk that were adorned with jewelry, unlike the females who at best wore a 
simple dress. The headpieces that were made out of various colors, constructed 
out of the finest silks and adorned with animals, gold and copper were worn by 
the highest ranks in societies, rulers, priest and military leaders (Hoyle, 1945).  
 In the Moche culture, the production of ceramics was in rampant 
growth; artisans were highly esteemed; as surplus cultivations were used to 
feed the artisans that worked for the elite, which encouraged the develop-
ment of various artistic works (Donnan, 2004). According to the research 
of Santiago Uceda (1999), the Moche had center of production and pottery 
workshops for the production of ceramic works. The ceramics were utilized 
for rituals but also for trade within and outside the empire; ceramic pots of 
the Moche have been found in Lambayeque (about 150 miles from Trujillo) 
showing the importance of the art and the extent of the trade (Benson, 2012). 

Historiography

The key to discovering this vast civilization that rested on 
the north coast was through the remnants found by several explor-
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ers throughout the late 19th century and 20th century, which car-
ried similar motifs and technique to that of the Moche culture. 

It was the art that began a process of a chronological archeology 
in the late 19th century by a German archeologist, Max Uhle, who traveled 
to Peru in the 1890s to conduct fieldwork in the areas of Pachamac, Ica, 
Trujillo and Chicoma (Kaulicke, 1998). Uhle discovered several remnants 
of ceramic among the foothills of the Huaca del Sol (Temple of the Sun) 
that he labeled as not being entirely Chimu; unsure of its origins he deter-
mined it to be “pre-Tihuanaco” (Kaulicke, 1998). In further excavations 
at the site that is known today as Moche Valley, Uhle determined that the 
temples that lay at the site were in usage prior to the time of the Inca or 
Chimu (Kaulicke 1998).  In the 1930’s, Alfred L. Kroeber continued the 
field works in Peru and labeled the archeology found at the site of Val-
ley Moche as “Tihuanaco-Mochica” (Hoyle 1945). Peruvian archeologist, 
Rafael Larco Hoyle, continued the exploration into the “pre-Tihuanaco” 
civilization in Trujillo. In 1945, Hoyle published the article “Los Moch-
icas” where he recognized the four periods in the Moche ceramic style 
and pointed out the influence of Cuspisnique, Salinar and Viru cultures 
that inhabited the north coast on the style of the ceramics of the Moche. 

In the 1960s the Chan Chan-Moche Valley Project under the direc-
tion of Michael E. Mosley performed research in the Chimu capital and 
at the Moche Valley, where they worked on the Huaca de la Luna y el Sol 
and presented an interpretation of Huacas function and purpose for the cul-
ture (Castillo et al., 2010). In the 1990s, the Universidad Nacional de la 
Libertad in Trujillo conducted an archeological project at the Huacas Mo-
che and composed various volumes of their investigation on the platforms 
and their function, also uncovering several gravesites within the structure. 

Approach 

For the study, I am analyzing the high relief artwork of the Sac-
rifice Ceremony that is presented at the Huaca de la Luna (fig 3), the 
warrior narrative that presents the defeated warriors being parad-
ed off to sacrifice with ropes around their necks. I am also looking 
at the various fine line drawings that Donnan, McClelland and Hoc-
quenghem presented to see the full scene of the Sacrifice Ceremony.
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Fig 3: Zizek, M. (n.d.). Plataforma Principal. [photograph]. 
http://enperu.about.com/od/Atracciones-En-Per-U/ss/huaca-del-sol-y-la-luna_7.htm

My study is a synthetic research that looks at the iconographic im-
ages of the Sacrifice Ceremony to attempt to find a unifying center of pow-
er in a previously known stateless civilization, by linking the images to 
power structures. The work of Rafael Larco proposes that the Moche was 
“a single, unified and centralized state that originated in Moche Valley and 
Chicama Valley” and exerted its power through religious rituals backed by 
military power (Castillo et al., 2006).  However, this theory was rejected 
because the ceramic phases II and IV are absent from the development of 
the settlements in the north.  Christopher Donnan (2004) proposes that it 
is the state religion that exerts the control over the settlements and as evi-
dence he points to the finding of ceramic and burials that have a link to the 
Sacrifice Ceremony in Nepeña, Panamarca, Santa Valley and Moche Valley. 
The work of Santiago Uceda remarks of Huaca de la Luna as the center of 
power that exuded control over the people and that the priest controlled 
most of the aspects of life in the culture (Castillo et al., 2006).  Thus, my 
work examines the link between these theories of Moche power structures 
and has found that religion (rituals) is the common factor among them; it 
seems that rituals and ceremonies played an important role in the unification 
of the settlements. Based on these works, I want to investigate whether the 
Sacrifice Ceremony is a unifying ritual and cultural belief that transcended 
the different settlements and kept them together. 
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Another aspect of my research focuses on the work of Anne Ma-
rie Hocquenghem and Patricia Lyon, who published an article in 1980 
that revealed one of the priests in the Sacrifice Ceremony, was a fe-
male. In 1986, Anne Marie Hocquenghem analyzed the various themes 
in Moche Iconography and presents the idea of time inversion in the 
north coast and the importance of the moon in that area. The work of 
Alana Cordy-Collins remarks of “the lunar cult” in north coast soci-
eties that associated the moon with silver and females, that is prevalent 
in Moche society. The previous works create a link between the impor-
tance of the moon to the female and point out the value of the female in 
the ritual that Donnan asserts as being a state religion (Bourget, 2006). 

Research to Date

This past summer I traveled to Peru and did archival work at Museo 
Nacional de Arqueología, Antropología e Historia del Perú and Instituto 
Frances de Estudios Andinos, where I acquired the compiled field works 
conducted by the University of Trujillo in the 1990s at the Huaca de la Luna, 
which is the backbone to my current analysis. I also kept in contact with Pro-
fessor Julio Buenaño Olivo, from Universidad Nacional Mayor de San Mar-
cos, who provided an extensive list of bibliographies to begin my research.        

This year, I began to develop my work by surveying contem-
porary studies on the iconography of the Moche that were suggested by 
Professor Rachel O’Toole, from UC Irvine. These works have helped to 
develop my literary review that ranges from books on the environment 
to political structures in Moche culture.  This summer, I plan to contin-
ue my readings and acquire some of the oldest works on this field from 
Julio C. Tello, Eduard G. Seler, and Alfred L. Kroeber that cover the 
development period into the investigation of the Moche civilizations. 
Also, I plan to get the work of Professor Christopher Donnan that ex-
plores the three symbols of the state religion: weapon bundle, eared ser-
pent and spider decapitator to get a more complete understanding of its 
meaning for the culture and to explore its relevance along the north coast. 
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Mentoring Relationships: The Perspectives of Former Foster 
Youth

Kim Nguyen, Human Development and Psychology
Research Mentor: Charlene Tung, Ph.D.

Introduction

Recent studies have shown that mentoring relationships have 
been identified to meet youth’s critical needs for continuous support-
ive connections (Collins, Spender, & Ward, 2010). Studies also indi-
cate that youth who have a positive and significant relationship with at 
least one adult tend to have a better transition to adulthood (Collins et 
al., 2010). One at-risk population that may especially benefit from hav-
ing mentors is former foster youth who have aged out of the system. 

In 2012, almost 25,000 foster youth nation-wide “aged out” of the 
foster care system regardless of whether they were prepared to transition into 
adulthood (U.S. Department of Health and Human Services, 2012). Accord-
ing to Goodkind, Schelbe, and Shook (2011), foster youth typically age out 
at 18 despite the continued availability of services and support. Further, they 
found that youth aging out of the system generally do not do as well as youth 
not involved in foster care across a range of outcomes (Goodkind et al., 2011).

Foster youth who aged out of system are at-risk for homelessness, 
low educational attainment, incarceration, and difficulties with employ-
ment and finances. They also are at-risk for parenting and substance abuse 
as well as mental and physical health problems (Osterling & Hines, 2006; 
Spencer, Collins, Ward, & Smashnaya, 2010). While certainly there are 
some youth that do make a healthy and productive transition into adult-
hood, a substantial number of youth do not reach high school education, 
attain gainful employment, or manage stable housing (Spencer et al., 2010). 

Overall, studies have suggested that the role of a mentor can have 
positive effects for at-risk youth (Collins et al., 2010; Dubois, Portillow, 
Rhodes, Silverthorn, & Jeffrey, 2005; Valentine, 2011; Osterling et al., 2006). 
According to the National Longitudinal Study of Adolescent Health, youth 
who had a mentor before age 18 and for at least two years, had better overall 
health and educational attainment, while having lower physical aggression, 
and suicide risk (Spencer et al., 2010). Studies have also suggested that 
mentoring increases positive self-concept, decrease drug and alcohol use, 
and decrease the use of violence (Turner & Scherman, 1996; Zippay, 1995; 
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Thompson & Vance, 2001; Grossman & Tierney, 1998; in Collins et al, 2010).
Mentoring for foster care youth can be done through a vari-

ety of forms. There are the traditional formal programs wherein they are 
paired up with an adult mentor who meets with the youth frequently. 
Online mentoring is also another form where mentors and mentees com-
municate through e-mail messages. Programs such as Big Brother and 
Big Sisters of America serve youth and are encouraging a greater partic-
ipation of foster care youth (Tierney, Grossman, & Resch in Spencer et 
al., 2010). A study of foster youth found that after 12 months of partic-
ipating in a mentorship program, foster youth exhibited improved social 
skills, ability to trust adults and higher self-esteem (Spencer et al., 2010). 

Natural (informal) mentoring relationships are another form that 
is outside of formal programs. Some examples include use of extend-
ed family members, teachers, coaches, neighbors, and other former fos-
ter youth (DuBois & Silverthorn, 2005). In a study of 339 19-year-old 
youth exiting foster care, those that had a natural mentoring relationship 
that had lasted over one-year reported lower levels of stress when com-
pared to those with no mentors (Munson & McMillen, 2009 in Mun-
sun, Smalling, Spencer, Scott Jr., & Tracy, 2010). Another study found 
that 310 foster care youth reported less suicidal thoughts, better overall 
health, fewer sexual transmitted diseases and less involvement in fights 
(Ahrens, Dubois, Richardson, & Lozano, 2008 in Munsun et al., 2010). 

While several studies on former foster youth have shown that men-
toring relationships can promote positive outcomes, there are none that fo-
cus on the explicit qualities of the mentor. The purpose of this study is to ex-
plore perspectives of former foster youth regarding what qualities they view 
as central to the success of mentoring relationships. Special attention is paid 
to whether and how gender, race, and age operate within those relationships. 

Proposed Methods

For this study, the goal is to complete 10 in-depth interviews of 
former foster youth. Participants will be accessed through two organi-
zations in Sonoma County that serve former foster youth. Additional in-
terviews will be conducted with professional staff at those two orga-
nizations. The first organization is Voice Our Independent Choices for 
Emancipated Support (VOICES). VOICES partners with 40 agencies from 
throughout Sonoma County helping to provide services to transitioning 
foster youth ages from 16-24. The other organization Social Advocates 
for Youth (SAY) broadly serves diverse at-risk and high needs popula-
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tions through age 25. SAY runs a transitional housing program and a teen 
shelter open 24 hours a day for former foster youth in Sonoma County

Each participant will be given a short written questionnaire ask-
ing for basic demographic and background information. This would in-
clude:  their gender and gender identity, sexual orientation, age, ethnicity, 
where they were born/grew up, the age they entered foster care, if they 
entered a mentoring program and if so which one, and lastly, the num-
ber of mentors they had throughout their lives.  After the questionnaire 
is completed, there will be a 45-60 minute in-depth interview. Sam-
ple questions include the following (not necessarily in the order below).

1. How might you define a “mentor”? Or what does the term “Mentor” mean 
to you? Have you ever had someone you would call “your mentor?”

2. What kind of mentors did you have in the past? Currently?  
3. How did you meet them? 
4. Tell me how you would describe your mentor? 
5. What does/did your mentor add to your life?
6. What do/did you most like about your mentor? 
7. What kinds of things do you talk to your mentor about?  
8. What makes this person easy to relate to? 
9. Can you give me an example of what makes this person______? (Insert 

description from previous question)
10. What do you think makes them someone that you choose to listen to?
11. Can you give me an example of some advice that your mentor gave you 

that you listened to?
12. Why do you value this relationship? 

 
13. Does/did your mentor share the same ethnic/racial/class/gender/ back-

ground as you? Did this matter at all to you? Did it add something to the 
mentoring relationship? 

14. Had s/he been a different (or same) ethnic/racial/class/gender/sexual iden-
tity background, what would have been different or the same? 

15. Do you think having the same gender/race/ethnicity/class/sexual orienta-
tion for a mentor would be easier for you to listen and relate to them? If 
so, why or why not? 

The in-depth interviews will be audio-recorded and handwritten notes will 
be taken. The interviews will be transcribed and coded into themes and 
concepts. 
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