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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, which we call NoGAP (for National Graduate School Achievement 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.  Over the past 
several years, nearly 70% of our scholars have gained acceptance to graduate school 
programs (research indicates that about 20% of all bachelor’s degree recipients enter 
graduate programs nationally).  This past year, 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 biology, chemistry, political science, 
English, psychology, and sociology, among other disciplines.  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!

--NoGAP/McNair Scholars Program and Journal Staff
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Phantasmagoric Realities and Fantastic Representations: Literary Ex-
pressions of AIDS in America at the end of the Twentieth Century.

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

      When individuals feel as if they are straddling two different worlds, or as if their 
locus is not shared with mainstream society, what is realism? At times of traumatic transi-
tion, turning to fantastic forms can be a tool to make life more expressible. Some moments, 
often characterized by life-shattering events or news, seem as if they are outside of time, 
and render what has come before and what is to come after as two different realities. These 
instants—repeatedly labeled and signified by Tom Spanbauer in his book, In the City of 
Shy Hunters: A Novel (2001)—can be thought of as “the moment that, after, everything is 
different.” 
      Perhaps, when a singular situation rips apart the reality of an entire countercul-
ture, this fractured reality is bound to manifest in the counterculture’s representative art. 
Whether these manifestations of trauma in art are undertaken in order for individual artists 
to process their personal upheaval or with the intention to document and make visible that 
which is unseen through mainstream media representations is not of my utmost concern 
here.  What I am choosing to examine is how a shared fracturing of reality resulted in a 
literary phantasmagoria expressed over seemingly disparate genres. 
      As I examine writings from several genres dealing with AIDS—Fantasy, magical 
realism, memoir and the graphic novel—I see authors invoking magic, mysticism, the fan-
tastic and the surreal in order to express the inexpressible, the American AIDS epidemic 
of the late twentieth century. The works I examine in this paper—Flight from Nevèrÿon 
(1994), by Samuel R. Delany, In the City of Shy Hunters: a Novel (2001), by Tom Spanbau-
er, and Seven Miles a Second (1996), by David Wojnarowicz and James Romberger—are 
all written by gay men who were indelibly, and/or fatally marked by the epidemic from 
its inception, and who chose to express their perspective of the dawning of the epidemic 
through alternative genres not commonly associated with ‘reality.’ In supplying the histor-
ical record with these alternative, subjective representations of the AIDS epidemic, these 
works contribute to a more comprehensive or multi-faceted archive.  Through their attempt 
to document a tragic era in American history, as well as the personal narrative of individu-
als whose lives are transformed by AIDS, all of these authors conjure forth the phantasma-
goric, and hence, all three of these works are literary manifestations of phantasmagoria.
      I invoke “Phantasmagoria” here with two qualifications. First, literary phantas-
magoria connotes a paradox containing aspects that contradict, antagonize, or oppose each 
other simply by virtue of their proximity. The second qualification is that literary phantas-
magoria is concerned with the conjuration of spirits of the dead. By this, I mean that the 
authors, through distilling their memories into inherently mournful texts, in essence create 
“spells,” and the reader essentially performs these “spells.” Hence, through a combined ef-
fort, the spirits are unleashed. Therefore, these works are textual incantations, and through 
the act of reading, a resurrection occurs, immortalizing a generation lost to the AIDS virus.1 

1  To understand these two qualifications for literary phantasmagoria, we must examine the roots of 
the word. For my purposes, I highlight three uses of the term “phantasmagoria.” The first of which is considered 
as the original application of the word, which was a descriptor of a type of light show, in which the Magic Lan-
tern was used to project  “preternatural phenomena” (Phantasmagoria, 2013). In my mind, part of what made 
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      These two qualifications materialize in Flight from Nevèrÿon, In the City of Shy 
Hunters, and Seven Miles a Second, through the fiercely accentuated perspective of the 
marginalized or disenfranchised. All three of these works are concerned with members of 
society’s fringe, challenging mainstream representations of AIDS. These works’ adherence 
to subjectivity becomes phantasmagoric in that defamiliarization is summoned by mak-
ing the reader reevaluate the predominant or hegemonic view of society. The passionately 
insinuated subjectivity also results in the reader being aligned against dominant state and 
social institutions, which reinforces the idea that two realities are simultaneously in exis-
tence. This is accomplished through characters, narrators, and in Samuel Delany’s case, the 
author himself, questioning the validity and authority of these institutions. The documen-
tation of the unrepresented also enacts a prevailing sense of epitaph. By this I mean that 
the three works considered feel archival in nature, that is, there is a distinct sense of docu-
menting, from a subjective stance, something that is doomed to die. This archival function 
preserves characters and people, yet it also documents an era, or a group, decimated by 
disease. 
     From the beginning of “The Tale of Plagues and Carnivals, or: Some Informal 
Remarks Towards the Modular Calculus, Part Five” (1994), Delany’s readers feel the wall 
of allegory that separates Nevèrÿon from “reality” ripped apart, dismantled—or maybe it 
has just dematerialized. “The Tale of Plagues and Carnivals” is both a “novel” contained 
in the volume Flight From Nevèrÿon2 (Delany, 1994), as well as the ninth story of the 
Return to Nevèrÿon series, which is comprised of several “tales,” appendices, and letters, 
published in four volumes. These stories would all be considered—when classification is 
deemed necessary—within the “sword & sorcery” genre. This work is an interesting place 
to start, as it has the distinction of being considered to be the first “novel” on AIDS pub-
lished by a major publisher in the United States. 
      Keeping this in mind, it is obvious that the Return to Nevèrÿon series, or cycle, is 
innately a postmodern concern, challenging its readers’ concepts of the novel and genre. 
In fact, Sylvia Kelso, writing in Science Fiction Studies, makes the claim that “the four 
books of the Nevèrÿon cycle perform Derrida’s concept and praxis of displacement or 

these light shows such a success in the late eighteenth and early nineteenth centuries was the inherent surprise 
provoked by the appearance of something not meant to be seen outside of the realm of fantasy, causing a shock 
to the system and a reevaluation of what the viewer had previously relied on as their definition of the confines 
of reality. In our media saturated world, the act of projecting a hand painted image of a ghost onto smoke, or 
a church wall, may not seem very shocking. And yet, when we keep in mind that the Magic Lantern was the 
genesis of modern projection and must have seemed truly magic at the time, it is understandable that witness-
ing these projected nightmarish realities while in a wakeful state could change one’s very perception of reality. 
Then, by 1822, the term, although still a noun, became more adjectival, and was used to describe a “shifting 
and changing scene consisting of many elements, esp. one that is startling or extraordinary, or resembling or 
reminiscent of a dream, hallucination, etc.” (Phantasmagoria, 2013). These two applications of the word led me 
to my first qualification of literary phantasmagoria, in which a fractured or hallucinatory reality leads one to a 
state of shock, or a reevaluation of previously held definitions of “reality.” The second use of the word that I am 
concerned with here is as “the conjuration by preternatural means of a vision, ghost, etc.,” which would have to 
do with the appropriation of the techniques used in the phantasmagoria light shows by mediums and psychics 
in order to create believable séance experiences (Phantasmagoria, 2013). In keeping with a privileging of the 
subjective dictated by the works under analysis here, we will ignore the manipulation or trickery suggested by 
this application of the word, in preference to the suggestion that a believable conjuration is in some sense a true 
conjuration, in that an experience subjectively regarded as valuable should not be interrogated by the observer. 
For me, I consider the three texts we are considering here as vehicles for achieving a believable manifestation of 
something which has been lost, thus my second qualification of literary phantasmagoria.

2  And yet, it is also the fifth and final, up to now, part of Delany’s “Informal Remarks Towards the 
Modular Calculus,” which is dispersed across the novel Triton, Tales of Nevèrÿon, Neveryóna, and Flight from 
Nevèrÿon.
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decentering” (1997, p. 291). However, even though the cycle is distinctly deconstructivist 
throughout, the reader is jarred, or disrupted in a new way with “Plagues and Carnivals.”  
      The story begins with a disruption, when Delany begins describing a bridge over 
the Harlem River, which distinctly parallels the Bridge of Lost Desire, a site integral to 
the plot of many of the preceding stories of the series. This is a bridge that flows over a 
polluted river, and divides the wealthy suburb of the city from the downtown marketplace 
and port district. The Bridge of Lost Desire is also the notorious location where many go 
to procure sexual services, particularly from the southern barbarians, which were mostly 
imported into the city as slaves and servants, but have now been freed. And yet, when the 
author places himself on that bridge, and makes us, as readers, aware of its roots within the 
city of New York, the veil of our suspension of disbelief, or the safety net shielding alle-
gory from reality, begins to rupture. Albeit, disrupting the allegorical or fictional narrative 
with autobiographic intrusions is a method that Delany has used in prior novels, e.g. The 
Einstein Intersection (Delany, 1998). In this early Delany novel, first published in 1967, 
there is a fluctuation between the mythicized post-apocalyptic world of the primary narra-
tive and Delany’s autobiographical notes on his travels in Europe. And yet, with “The Tale 
of Plagues and Carnivals,” there is more urgency to this disruption of fantasy—or perhaps 
it is due to “reality” actually fracturing, as it did for so many with the dawning of the AIDS 
virus. 
     It is important for me to point out that all the deconstructivist and postmodern at-
tributes of the cycle prior to the tale of plagues and carnivals tend to reinforce the allegory 
of Nevèrÿon, but with the entrance of Samuel Delany and New York into the narrative, the 
artifice of the allegory is illuminated, which does not ruin the cycle, but causes the reader 
to reevaluate all the tales which have come before. When I first read “The Tale of Plagues 
and Carnivals,” I felt that something was literally crumbling around me, something that 
Delany and I, as a reader, had constructed together. I felt an impending collapse, or an end. 
I thought to myself “something is going to happen, and things will never be the same.” 
      The entire Nevèrÿon cycle deals with the marginal, those members of the fringe 
of society, and their bureaucratic treatment, and/or exploitation, so, when Delany begins 
including assumedly autobiographical incidents detailing his interactions with New York 
hustlers and drug addicts, and the reader feels the impending plague, it is not necessarily 
out of keeping with all that has come before. Kelso claims that “Delany’s [science fiction] 
has always spoken from the margins,” and that through “privileging the soft sciences, using 
artist or criminal protagonists drawn from minority cultures, it enacts its writer’s position 
as a gay black writer of [science fiction], marginalized in the literary community as well 
as in communities of sexuality and race” (1997, p. 290). However, Delany’s refusal to shy 
away from the countercultural linkages with the epidemic differs greatly from the main-
stream media appeals for AIDS-sympathy, which tended to focus on “innocent” victims, 
such as Ryan White. This story is unapologetic of its alternative morality. In this sense, it 
is as if Delany is distilling and bottling aspects of pre-AIDS gay culture, and placing them 
on the shelf, for those in the future to taste. Or, perhaps due to how early on in the epidemic 
this story was written, the need to “normalize” gay culture and its distinct morality had not 
yet become a driving force in gay writers, artists and activists.3 
      The onset of the plague in Nevèrÿon mirrors the onset of AIDS, in that it is pri-

3  By this I am referring to the post-AIDS imperative dictated by many of the most prolific activists in 
the gay community to appeal for sympathy for the gay community by towing the “we’re just like you” line, this 
is evidenced by the shift in LGBTQ activism from in your face marches focusing on general rights of individu-
ality and expression to a focus on the right to serve in the military and the right to marriage.
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marily sexually transmitted, a plague of blood, and seems to predominantly affect those 
who partake in homosexual sex acts. Interestingly though, the first victim of the plague we 
see in Nevèrÿon is a student at a prestigious upper and upper-middle class, all boys acad-
emy, whose name is Toplin. The act of juxtaposing Toplin’s illness with Joey, a New York 
Hustler, invites the reader to examine their preconceptions about whose disease AIDS is. 
This play with AIDS association is furthered when Toplin is described as “a bright boy and 
a fine athlete” whose nickname is Top, posing him as a traditionally masculine figure and 
suggesting, through his nickname, that he takes on the role of penetrator in the sex act, rath-
er than the receiver, challenging the pejorative societal stereotype of gay men as effeminate 
and sexually passive (Delany, 1994, p. 185). 
      The challenge to AIDS association is continued when The Master, read as School 
Principal, confronts Top about rumors that “he had been selling himself to men in the city!” 
(Delany, 1994, p. 185). Top denies that he had been selling himself, but The Master does 
not detect the innuendo contained in this refutation. The Master then states, “If you need 
money, you must talk to your mother…but we cannot have our students running about the 
Bridge of Lost Desire like a bunch of barbarian ragamuffins, doing things even a barbarian 
would hesitate over!” (p. 185-86). This is when Top becomes angry, and replies, “If I were 
going to sell myself, why would I go there? Look, I don’t sell myself! And don’t you know 
that there are other markets for such things in this licentious city?” (p. 186). It would seem 
that Top is angered by The Master’s assumption that if he has been having sex with men, 
it must be motivated by a need for money. Top also seems angered by the assumption that 
all sex work must take place at the Bridge of Lost Desire, which readers of the entire cycle 
will know is commonly associated with certain types of sex workers and certain types of 
sexual practices, namely master/slave play and blonde haired, blue eyed barbarians from 
the south. Top is angered by ignorant and stereotypical assumptions of sexuality. This pas-
sage is followed by an autobiographical section, in which Delany narrates an encounter 
between himself and Joey, a street hustler of his acquaintance, in which Joey questions 
Delany about AIDS, only to find that they are united in their questioning, and unable to 
alleviate each other’s disease. Joey and Delany show that AIDS anxiety, in a sense, unifies 
disparate members of society’s fringe, while the incident with Toplin relates the constrict-
ing assumptions of the hierarchy, and their natural tendency to stereotype and generalize 
the actions of those they do not understand.
      The constant juxtaposition between these two realities, where the reader can shift 
from New York to Nevèrÿon sometimes three or more times in one printed page, inspires 
a relentlessly antagonizing mentality in the reader’s mind, at least it has this affect on me. 
I feel that this Phantasmagoric form comes from the author’s struggle to make sense of 
something, not in retrospect, but as it is unfolding. We must be aware of the fact that this 
tale was completed in May of 19844, and therefore further convolutes the distinction be-
tween then and now (Delany, 1994, p. 359).  
      The phantasmagoria resulting from Samuel Delany’s inserted autobiographical 
subjectivity and its resulting incessant juxtaposition is similar to an affect in the work of 
Tom Spanbauer. From the prologue to In the City of Shy Hunters (2001), and continuing 
throughout the novel, Spanbauer’s readers are placed in the position of knowing that they 
are dealing with a deceptive narrator. Will, our protagonist, tells us that he will lie to us, 
although he usually reveals his deceits by stating “but it’s not the truth” (Spanbauer, 2001). 
These lies are not of a manipulative nature, but they are to show how things should be, or 

4  The original edition of this book was published in 1985, and updated twice, first in 1989, and then 
again in 1994, which is the edition that I am working with here.
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might have been, were the conditions different. The lies also enable a distinct subjectivity, 
in which we are not only seeing the story from the perspective or stance of our protagonist, 
but also through his desires for what might have been, and the truths that he is reluctant to 
face. Although we are not fluctuating between autobiography and fiction, as in Delany’s 
work, we are faced with a fluctuating perception of the narrative’s diegesis, resulting in a 
phantasmagoria of destabilization, strikingly similar to Delany’s, wherein distinct “reali-
ties” are juxtaposed.
      As readers, we start the novel by juxtaposing Will’s lies and his truths, then, as the 
narrative progresses, we are constantly waiting for Will to say “but it’s not the truth,” and 
when he doesn’t, we are put in a position of wondering what is true, and yet, it is a novel, 
so none of it is true, right?  So, when Will tells us in the prologue that his story ends with a 
hero on a white stallion, who kills the monster and saves the maiden, we don’t believe him. 
And yet, that is what happens, to some degree. Oversimplification can be deceiving. “It’s 
a tale lip-synced by a drag queen,” Will tells us, but then again “It’s all drag” (Spanbauer, 
2001, p. 1). 
      When, at the conclusion of the novel, Will does become the hero on the back of 
a white horse, and Fiona the fair maiden, Will has successfully forced his perspective onto 
the city. Yes, they do not actually save the day, and no, Fiona is not carrying an actual cure 
for AIDS, but the innate desire for a fabulized ending to this tale is toyed with, and the 
reader is faced with the fact that happily ever after is a myth.
      As stated before, this constant maneuvering between the truth and lies peppers 
the novel with a sense of phantasmagoria, similar to Delany’s work, in that the reader is 
constantly envisioning two versions of most incidents, creating a sort of literary cubism, 
not dependent only on perspective, but dependent on what we want to happen and what 
does—the gritty realism of death, and the fantasy of resurrection.
      We also undergo a role-call of the dead, from the prologue, and the story of “that 
night in Fish Bar,” when all the major characters of the novel are sitting around, sharing 
stories of “the moment that after, you’re different,” “the one moment that before it we were 
going this way and after it we were going that way”—two more phrases that are constantly 
repeated throughout the novel5 (Spanbauer, 2001).  They all share their stories, then, when 
we are told, “it’s not the truth. We were never all of us in the Fish Bar together. The way 
this all happened together was all in me,” we realize that they are all talking about death 
(Spanbauer, 2001, p. 13). This is a deathly reunion. These are memories. They are being 
conjured forth. An era is being called forth, back to the present, a present in which that era 
can no longer exist. The past is gone.
      Tom Spanbauer, in an interview in RFD, recalls the ten-year period he spent writ-
ing In the City of Shy Hunters; “when I moved to Portland, I wrote about New York in Shy 
Hunters. Ten years. It kept New York of the 80s alive in me, kept that whole time alive” 
(Ricci, 2003, p. 19). The subtext behind this quote is that New York of the 80s has died, 
ceased to exist, and through Spanbauer, Delany, and Wojnarowicz, as well as many others, 
it has been kept alive in some form. One may complain that fiction is not a documentary 
act, and cannot preserve fact. To this, Tom Spanbauer may reply, as he did in an interview 
that “fiction is the lie that tells the truth truer, so why stick to fact?” (Chenoweth, 2006, p. 
22).
      The phantasmagoria of Shy Hunters is also the result of placing the characters in 
opposition to or outside of the hegemonic realm.  Spanbauer fills his novel with critiques 

5  Spanbauer creates a repertoire of recurrent phrases, which constantly appear throughout the novel, 
affecting referent cohesion.
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of dominant institutions, which often manifest in concurrence with Rose, the neighbor and 
love interest of our protagonist, Will. When Will first meets Rose at the restaurant where 
he works, Rose is wearing a T-shirt that states, “Cure AIDS: Fuck the Centers for Disease 
Control” (Spanbauer, 2001, p. 93). Rose’s T-shirt insinuates that, if a member of the Center 
for Disease Control were infected with this disease of the marginal, more action might be 
taken towards finding a cure, firmly placing AIDS outside of the realm of the hegemony. 
Rose is incensed when Will, while serving Rose’s table, laughs at the T-shirt;

Do you know what AIDS is? Rose said
No, I said.
Maybe you know it as GRIDS, rose said. The gay cancer-gay related, you know. 
Gay and Haitian, that is. At least that’s the White Paranoid Patriarchy’s fucking 
scapegoat propaganda. (Spanbauer, 2001, p. 93)

Here, Rose reminds us, lest we forget, that AIDS was not only originally associated with 
homosexuality, but also explicitly named as a gay disease. Spanbauer does not give us the 
choice of glossing over this oft forgotten fact, reifying the fact that AIDS and those who 
suffered from it were stigmatized as the other.
      Later, when Rose is facing death, his anger only increases as his health fades. 
When Will asks Rose how he was infected, Rose claims that it was “God,” but not the 
“God” that Will is thinking of,

The God who gave me this disease is the God of Taken as Given, Rose said: 
Ronald Reagan, and Nancy, Margaret Thatcher, George Bush, the Pentagon, the 
CIA, the FBI, Oliver North, Bernhard Goetz, Ed Koch, and Cardinal O’Henry, 
the whole fucking hierarchical gaggle of White Paranoid Patriarchs. (Spanbauer, 
2001, p. 295) 

Here, Rose links religion with government, and the institutions of state control, lumping 
them all together as enforcers of oppression. Also, one can only assume that when Span-
bauer writes “Cardinal O’Henry” the real-life model must be Cardinal Joseph O’Conner. 
This is a safe assumption because, when Rose plans a self-immolation, while “in drag as a 
priest,” on the steps of St. Patrick’s Cathedral, the home of the archdiocese of New York, 
it is Cardinal O’Henry that Rose plans to assassinate at the same time (Spanbauer, 2001, p. 
466). Cardinal Joseph O’Conner was actually the archdiocese of New York, and residing 
in St. Patrick’s at the time the novel is set. In the end, Rose forgoes the assassination, but 
continues with the self immolation, and all the while the Cardinal is handcuffed to the door 
of the Cathedral, and made to witness Rose’s final protest. 
      The lengths that Rose goes to in order to express his disdain for institutions is 
thwarted by yet another institution, the media, when, after Rose’s self immolation, “on the 
evening news, Channel 7 had a special about a bum who’d been set afire by a gang of punks 
on the steps of Saint Patrick’s Cathedral,” and “The headline in the Daily News was BUM 
BURNED” (Spanbauer, 2001, p. 476). The score is now; Dominant White Patriarchy-1, 
Rose-0. The act of self-immolation could be seen as an attempt to gain a voice, and speak 
out against one’s oppressors. However, even in this, Rose is left voiceless, and shown to 
have no agency with which to express himself. The anger I felt as a reader here made me 
reflect back on an earlier incident, in which Rose is angered by a Barbara Walter’s inter-
view with Ronald and Nancy Reagan; “When Barbara Walters said to President Reagan 
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that he was the most popular president since John F. Kennedy, Rose…shot the television” 
(Spanbauer, 2001, p. 450). Rose then yelled “Barbara Walters, you are such a dumb bitch…
Don’t you know Ronald Reagan wasn’t the most popular president since John Kennedy 
until you fucking said it?” This incident, coupled with the false reporting following Rose’s 
self-immolation, forces us, as readers, to examine the power of the media to further op-
press. “Don’t let anybody tell you different, Rose yelled. The media are fully aware of their 
power” (Spanbauer, 2001, p. 450).
 Here, we, as readers, are forced to recognize the reifying force of the media; if it is 
said on the news, it must be true. Reflecting back on the early names of AIDS, like GRIDS 
(Gay Related Immune Deficiency) and Gay Cancer, we can see the power that these names 
held in further marginalizing the gay community. It is almost as if, through comparing this 
power of the media, and Rose’s thwarted attempt to be heard, the gay community of mid 
to late nineteen-eighties New York only exists as the abject, something diseased, and shat 
out by society. And yet, through the work of Spanbauer (and Delany, Wojnarowicz, and 
others), and the act of reading, Rose and Will, and all that they represent, are made real, and 
given a voice, in a phantasmagoric world, where the unseen are visible.
 This act of making a record of the unseen, or making the invisible incarnate, is 
also intrinsic to the phantasmagoria of Seven Miles a Second (1996). “The minimum speed 
required to break through the Earth’s gravitational pull is seven miles a second. Since eco-
nomic conditions prevent us from gaining access to rockets or spaceships we would have 
to learn to run awfully fast to achieve escape from where we are all heading…” (Wojnaro-
wicz, 1996, p. 3). So, is the locomotive representative of the “we” who are trying to escape, 
or the unstoppable progress of civilization, barreling towards some indefinable catastro-
phe? This is the frontispiece to Seven Miles a Second, the posthumously published graphic 
novel memoir of David Wojnarowicz, with James Romberger as artist and Marguerite Van 
Cook as colorist. 
 And so, before the first panel, the reader is imbued with a feeling of helpless-
ness — seven miles a second is an impossible goal—desperation—can we escape?—and 
disenfranchisement—who is this “we,” and what are we really being prevented access to? 
Here we enter the world of Mr. Wojnarowicz, a multi-talented artist and writer who died of 
AIDS-related illness in 1992 (Long, 2012, p. 234). His work was highly controversial, and 
sparked the ire of “California Republican Congressman Dana Rohrabacher, North Carolina 
Republican Senator Jesse Helms, Reverend Donald Wildmon of the American Family As-
sociation, and Reverend Pat Robertson, televangelist and one-time Republican presidential 
candidate” during his life time (Long, 2012, p. 234). Even posthumously he does not es-
cape scorn, with Representatives John Boehner and Eric Cantor threatening to defund the 
Smithsonian National Portrait Gallery in 2010 for including a piece of Wojnarowicz video 
art in an exposition (Vilensky, 2010, n.p.).
 The conservative backlash against the work of Mr. Wojnarowicz is no surprise 
considering his reputation as an artist who “insisted on an esthetics of democracy, refus-
ing to separate art from life—or his role as an artist from his role in society” (Pollack, 
1999, p. 119). Often this insistence took the form of documentation of himself and other 
individuals othered by society. His life was led as an outsider, which comes across clearly 
and graphically in Seven Miles a Second. By this I am referring to the strict adherence to 
the perspective of the disenfranchised or marginal in the graphic novel. David was “born 
in New Jersey in 1954 to an alcoholic and abusive father… he was sexually initiated by a 
teenage gang member at the age of nine and a short time later… began a career as a pros-
titute” in New York City (Long, 2012, p. 234).  Memories of his life as a child prostitute 
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in Times Square make up the first segment of Seven Miles a Second, titled “Thirst,” while 
the second segment, “Stray Dogs,” relates teenage memories of living on the street, and 
the final segment, “Seven Miles a Second”—which is much more text heavy than the first 
two—deals with life after being diagnosed with AIDS, when he had already become an 
established artist and prominent figure in the Lower East Side and East Village art scenes 
of Manhattan. This is an important point to stress; David was an established and prolific 
artist prior to contracting AIDS, that is, his importance and significance stretches back to 
the pre-AIDS era, and is not solely due to his work dealing with AIDS.
 In the first panel of “Thirst,” a full-page panel, we see a young boy who is possi-
bly as young as age ten, but not much older than thirteen, standing in front of a store, with 
cluttered windows and hand-written sale signs. The boy stands with his hands in his pock-
ets, clenching his jaw, perhaps from cold. The text box to the boy’s right says, “The worst 
thing about the wait between customers was having to move every five minutes so that the 
vice wouldn’t get wise; and my little legs hurt,” immediately casting the boy as a child, 
with “little legs,” who is in fear of the law, an outsider, someone who could be prosecuted 
rather than helped (Wojnarowicz, 1996, p. 4).
 The pages of a graphic novel, still commonly thought of as a ‘comic book’ by 
many members of the public, may seem like an unlikely place to meet this adolescent 
sex-worker. In fact: 

popular opinions of this form [the comic book or graphic novel] gravitate toward 
the juvenile or superheroic, the conventions of which include broad humor, ex-
cessive emotion, physical action, and large but digestible conflict — in short, 
elements that do not easily lend themselves to the study and writing of the delicate 
relationship between our inner and outer lives.6 (Versaci, 2007, p. 36)

 And yet, perhaps that very misconceived notion of the medium is a reason Wojn-
arowicz chooses the graphic novel medium to tell this very dark, angry, and visceral tale. 
Through Wojnarowicz’ decision to share his memories in the form of a graphic novel, the 
reader is experiencing an alternative form of Victor Schlovsky’s defamiliarization, where, 
by exposing the reader/viewer to an unexpected image or text, they are forced to see the 
world around them in a different manner. This is exemplified by Wojnarowicz representa-
tion of a world where the reader is forced to see a homeless child endangered by the police, 
rather than protected, and fed and cared for by a pedophile, which, in turn, reinforces the 
phantasmagoric nature of the work. Boris Eichenbaum writes that Schlovsky “saw art as 
a means of destroying the automatism of perception” (Eichenbaum, 2010, p. 933). Per-
haps, due to Wojnarowicz’s refusal to “separate art and life, ” this is an intention of Seven 
Miles a Second.  Through giving voice and image to several members of society that may 
commonly go unseen, whether through limited visibility or an automatic refusal to see, 
Wojnarowicz initiates a reassessment of the commonplace, while simultaneously guiding 
the reader into the phantasmagoric. For example, on pages eight and nine of Seven Miles 
a Second, while the young David and a much older “john” are getting a meal at a mall 
food-court, we are treated to a narrative diversion. An injured prostitute that they walk by 
becomes a secondary narrative through this two page spread, and we learn how she has 

6  This misconception can be attributed to what Hillary Chute — in her plenary presentation “Literacy, 
Democracy, Comics,” delivered at the 48th Annual Comparative Literature Conference of California State 
University, Long Beach — describes as a common conflagration between a medium, comics, and a genre, the 
superhero comic.
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become injured, as well as details about her life, and her love for her children, causing us to 
empathize with her as a character. This also makes the reader aware that those people who 
are often ignored all have a story to tell, and are worthy of sympathy, while also making 
us aware of an unseen reality. Placing these subjects within the comic panel, the realm of 
superheroes, creates an instant defamiliarization, when these ‘victims’ find that there is no 
superhero in sight.
 Although the medium is changing in the minds of the public, particularly within 
the genre of the graphic novel, which is often isolated from the traditional comic book, 
readers are still influenced by a vestigial, perhaps even subconscious, preconceived notion 
that, in the realm of comics, there is a clear distinction between good and evil, or the good 
guys and the bad guys. However, from its first frame, Seven Miles a Second positions an 
adolescent street hustler as the locus of sympathy, while the police are cast as dangerous, to 
be avoided. And the procession of society’s others continues throughout the work, which 
is populated by prostitutes, “johns,” homeless ex-convicts, transgendered drug addicts, 
homosexuals, and people dying of AIDS.
 The presence of these characters within a graphic novel, coupled with the sensi-
tivity of their portrayal, continues the manifestation of the phantasmagoric and the sense of 
defamiliarization, causing the reader to search for the enemy, the cause of suffering. Even 
though the police are posed as enemies in the first panel, we do not see them in the work, 
and yet we still see the blatantly downtrodden, the helpless, and the oppressed. If the police 
are not the cause of all this misery, who is? The reader is left searching, and the absence of a 
clear “super villain” makes the quest for somewhere to affix blame all the more urgent. The 
lack of a clear individual or entity to blame leads the reader to the realization that blame 
can not be placed on one person or group’s shoulders; our society and our institutions are 
perpetuating this misery.
 In a conversation about her friend, Wojnarowicz, Fran Leibowitz says, “his basic 
take on things was an adversarial relationship between him and institutions, or himself 
and authority, and that’s a totally political way to look at life” (Harris, 1994, p. 79). Wo-
jnarowicz’ positioning of himself as in direct opposition to institutions becomes obvious 
visually, when our protagonist, as a grown man, is seen in a full-page panel as a giant on 5th 
avenue in New York City, aggressively destroying St. Patrick’s Cathedral, the seat of the 
archbishop of the Roman Catholic Archdiocese of New York. David, as a member of ACT 
UP New York, had taken part in the “Stop the Church” demonstration “outside St. Patrick’s 
Cathedral to decry the Church’s opposition to safer sex education, violent homophobia, 
and attempts to block access to safe and legal abortions” in December of 1989, and had 
a personal vendetta against Cardinal O’Conner, the Archbishop of New York at that time 
(ACT UP Capsule History, n.d.). In fact, in a catalogue written by Wojnarowicz for an 
exhibition curated by Nan Goldin in 1989, titled Witnesses: Against Our Vanishing, David 
referred to Cardinal O’Conner as a “fat fucking cannibal in black skirts” (Avena, 1994, p. 
150). In my opinion, Cardinal O’Conner became an avatar for the hypocrisy of the Catholic 
Church where AIDS was concerned, and this is why we also have him appearing in In the 
City of Shy Hunters by Tom Spanbauer.
 The phantasmagoric also manifests in Seven Miles through a fusion of the interior 
and the exterior, dreams and consciousness, reality and the imagination, achieved through 
strict adherence to the subjective. Wojnarowicz’ memoir writings convey a flowing in and 
out with reality.  In speaking about the creation of Seven Miles, Romberger states: “during 
that part of his [David’s] life, on the streets, he wasn’t sure where the dreams left off and 
where reality took over. We wanted to recreate that state” (Ryzk, 2006, p. 109). This notion 
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is demonstrated on page 20, when our protagonist, starving, and living on the street, is 
confronted by a leashed Chihuahua —wearing a fur coat and boots, I might add — who is 
being walked by its owner, and tries to steal the donuts which our protagonist has found in 
the trash. David, in his delirious state of sleep and food deprivation, sees “rats, huge rats…
[with] the tiny limbs of children in those rats’ mouths,” which is visually conveyed through 
the Chihuahua shifting from a dog to a rat, expertly and clearly portraying the confused, 
hallucinogenic reality of a starving boy on the street. Through adhering to the perspective 
of the delirious protagonist, the reader is confronted by delirium and forced to see through 
the lens of homeless David; we are asked to identify with his subjectivity. The expression 
of this fractured reality, and the surreal or fantastic nature of animal transformations, dis-
tinctly calls forth the phantasmagoric.
 After an analysis of the manifestations of phantasmagoria throughout these three 
works, I feel that the valiant opposition intrinsic to these pieces precludes writing in a 
“mainstream” genre. The desire to express something deemed unacceptable by the real or 
imagined mainstream would seem to make the choice of writing in alternative genres the 
only real choice that these artists had. And yet, the fractured reality of the era in consider-
ation here, as well as the marginalized existence of these writers, would seem to suggest 
that the phantasmagoria represented was their reality. By this, I mean that the positioning 
of these writers as exterior to the dominant, hegemonic reality contributes to their feelings 
of underrepresentation, and casts their perspective of the era as within the realm of the 
surreal, fantastic, magical, and/or mystic, i.e. due to representing a reality outside of the 
accepted or ratified reality, these gay artists’ perspectives will unavoidably be labeled as 
“unreal.” In this sense, through the act of reading these works, the phantasmagoric appa-
rition which is called forth makes manifest a reality which never seemed “real” in the first 
place. In addition, the resurrection of the impalpable that takes place through reading these 
works incarnates and corporalizes the spectral, fleshing out the historical record, and reify-
ing the existence of the pre-AIDS gay counterculture.
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Texting to Death: A Hypocrisy Manipulation to Induce Cognitive Dis-
sonance and Cease Texting While Driving

Kathryn Chavez, Psychology
Research Mentor: Heather Smith, Ph.D.

Introduction

 The increased use and integration of technology into more facets of our everyday 
lives is rapidly growing. The current generation of adolescents and young adults have ac-
cess to more sources of constantly updated information, as well as more opportunities for 
social interaction than ever before. While our emerging society is becoming progressively 
more technologically advanced, there have also been pit-falls felt throughout the nation 
due to lack of “disconnection” between drivers and their hand-held devices.
 Distracted driving has been on the rise since the mid-2000s. Research conducted 
by Wilson and Stimpson (2011) found that this increase has been consistent with national 
trends in monthly-texting volumes, as opposed to national trends in cell-phone subscrip-
tions, indicating that driving while texting specifically is a serious cause for concern. Al-
though hands-free calling systems such as Bluetooth and OnStar have begun to be included 
in many new motor vehicles, many common and popular tasks on a cell-phone require the 
use of one and sometimes both hands to accomplish. Wilson and Stimpson found the fol-
lowing: 

In addition to lower attention given to the task of driving—the problem identified 
with talking on a cell phone—the use of other handheld devices diverts a driver’s 
eyes away from the road. Interestingly, the number of fatal crashes from distrac-
tion involving collisions with parked cars, trees, lamp posts, and other nonvehic-
ular collisions has increased rapidly since the mid-2000s (2011). 

 While it is clear that society as a whole is becoming more tech-savvy, college-aged 
drivers are often deemed the main culprits of texting while driving, and for good reason. 
In a study of 91 college-students, Harrison (2011) found that 91% reported that they have 
text messaged while driving. Within this 91% that reported texting while driving, half 
did so while driving 10 mph over the speed limit, 20% did while driving 20 mph over the 
speed limit, and 12% did while driving 30 miles over the speed limit. Furthermore, from 
her 2011 study, Harrison also found that “more than half of participants have drifted into 
another traffic lane while they were texting while driving [and] nearly 7% failed to heed a 
stop sign because they were texting” (p 1518). It was this specific population of drivers that 
interested my research partner and myself, especially since our own CSU campus has been 
recently affected by a fatal car accident caused by texting while driving. 
 It is clear that driving while distracted by text messaging is a cause for serious 
concern currently and legislation on both the state and federal levels have responded by 
implement new laws to decrease the amount of texting while driving. Unfortunately, many 
of these measures have proven ineffective. In their 2012 study of North Carolina’s new 
texting-while-driving restriction, Goodwin, O’Brien and Foss found that after two years of 
publicizing and enforcing the law, there was no measureable effect on teenage drivers in 
North Carolina as compared to neighboring states without such driving regulations. While 
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trying to resolve this problematic behavior after it has already occurred has proven diffi-
cult, preventative measures can be taken to stop the action before it occurs. 

Background

 While working with a population of college-students, Stone, Aronson, Crain, 
Winslow and Freid (1994) attempted to decrease a risky and unhealthy behavior; specif-
ically engaging in unprotected sex and possibly further spreading sexual transmitted dis-
eases like AIDS. In their study, Stone et al. used a hypocrisy paradigm to induce cognitive 
dissonance in their participants with the hopes of sparking a change of behavior to reduce 
their dissonance. Cognitive dissonance can be defined as the discomfort a person feels 
when one of their beliefs contradicts or conflicts with another of their held beliefs. Either 
a change in belief of behavior must occur to reduce or eliminate this discomfort. Stone et 
al. attempted to use this feeling of uneasiness to their advantage by having each participant 
publicly advocate for safe and protected sex, then proceeded to survey each one about their 
own condom usage. By making their hypocritical behavior apparent to the participants, 
cognitive dissonance was generated and a behavior change was provoked. “The realization 
that they had violated the standards for sexual conduct with respect to AIDS prevention 
aroused discomfort. In this case, there was a clear route to dissonance reduction-behavior 
change through the adoption of safer sexual practices” (Stone et al, 1994, p. 122). 
 Because texting while driving and having unprotected sex are two behaviors that 
are widely disapproved of on a surface level, it was the hypothesis of my research partner 
and I that by replicating the hypocrisy paradigm from the Stone et al study and applying 
it to texting while driving, we could accomplish some preventative work and decrease the 
amount of distracted driving in our local CSU community. 
 
Methods

 For our study, we sought 60 participants from any major at Sonoma Stat Universi-
ty with a driver’s license. Some participants were given extra credit in Psychology courses 
for participating in our study. Each participant was also entered into a $25 Visa Gift Card 
raffle for his or her participation. 
 First, each participant was verbally given the Spielberg Anxiety Scale and a Cog-
nitive Dissonance scale to establish their baseline levels before the hypocrisy manipula-
tion. Next, every participant was asked to create a short speech no longer than five minutes 
long, in which they advocate for safe driving without texting. They were told that this 
speech could be very informal, as if they were speaking to their young sibling about the 
issue, and each participant was given a packet of recent statistics on texting while driving 
as well as paper, markers and a poster-board. When the participants were ready, they pro-
ceeded to give their speech in front of a freestanding camera.
 In our study we employed a 2 X 2 factorial design in which half of the partici-
pants were given a hypocrisy inducing manipulation while the rest weren’t and half of the 
participants were told their speech would be made public to local High School students 
via YouTube while the rest weren’t. Upon completing their speech, the participants either 
took the hypocrisy inducing survey or not, and then completed a second Spielberg Anxiety 
scale, as well as another Cognitive Dissonance scale to record their induced dissonance. 
 Lastly, before leaving the experiment, the participants were given the opportunity 
to take anti-texting and driving bumper stickers and pamphlets, sign an anti-texting and 
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driving pledge, “like” a Facebook Page advocating safe driving in Sonoma County, join a 
Facebook Group advocating safe driving in Sonoma County, or volunteer time to speak to 
local High School students about the dangers of texting while driving in person. Each of 
these actions will be coded and analyzed to reflect each participant’s commitment to reduce 
their dissonance. My research partner and I hypothesize that the participants that were (1) 
told their speech would be made public to local High School students via YouTube and (2) 
were given the hypocrisy inducing survey after giving their speech would feel the highest 
levels of cognitive dissonance and would also make the highest commitment to reduce 
their dissonance. 

Preliminary Results and Discussion

 Thus far my research partner and I have run five participants through our study. 
While it is too early to tell if our original hypothesis is correct, we have been intrigued with 
how the quality of speeches and how they seem to correlate with levels of dissonance after 
the hypocrisy manipulation. 
 In the future we hope to finish running all 60 participants through our study with 
the hopes of uncovering a successful technique to reduce the amount of texting while driv-
ing, and hopefully prevent any more lives lost due to this national epidemic of distracted 
driving. 
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Untangling the Roots: Black Identity in Hair

Kionna Crosby, Hutchins
Research Mentor: Janet Hess, Ph.D., J.D. 

 I don’t remember exactly when I got my first relaxer, but I do remember the 
burning sensation. Imagine squirting lemon on a fresh wound, and magnify that so you 
feel that over your entire head. Endure that for 10 minutes and you have experienced the 
pain of getting a relaxer. Burning. Itching. Irritation. Teeth gnashing sensations. Torture. A 
chemical reaction was taking place on my head for the first time. I was getting a relaxer that 
my mom decided to apply to my head one day to make my kinky hair more manageable. 
Perhaps she was trying to make sure a previous incident of a wooden bristle brush breaking 
as it struggled to smooth out my “naps” would never happen again. The main goal of a 
relaxer is to make textured hair straight and more “manageable,” as some Black women 
will say when asked why they relax their hair (Sivasothy, 2011). Regardless of the reason, 
I was now sitting in my mom’s bathroom cringing in pain. There wasn’t a consultation 
before, warning me of the pain I would endure. She just started applying this creamy white 
substance to my entire head. Inside of the box of the “Kiddie Perm” were the tools: gloves, 
a popsicle stick, white stuff, clear liquid, activator shampoo, and conditioner. Why the 
gloves?
 After mixing the clear liquid and white cream together with the popsicle stick, my 
mom began applying the stuff to my scalp and hair row-by-row to ensure even distribution. 
At first I didn’t notice anything, except that this stuff smelled really bad;  like a chemical, 
because it was one. After about five minutes, my scalp caught fire, and she was not even 
halfway done with the process. I was able to endure long enough for every inch of my head 
to be covered. The longer the stuff stayed on my head, the straighter my hair would get. 
Straighter hair? Why not? If this is all I have to go through, then I’ll endure so that my hair 
can be like that girl who can wake up in the morning, brush her hair and go. Unfortunately, 
no matter how strong the chemicals in a relaxer, it will never drastically change our hair in 
that way.

Project
 
 A relaxer is a chemical process that ‘relaxes’ hair strands by breaking down 
follicles and making the hair less “nappy,” and is often used interchangeably with the 
word “perm.” During and after slavery, African American self-identity was affected by 
the dominant beauty ideal enforced by White America. Sadly, this ideal placed enormous 
pressure on African American women and men to alter their natural hair.  For this reason, 
this paper will examine hairstyles from pre-enslavement to the era of the enslavement 
of Black women, and how social pressures affected their self-presentation. This entails 
examining the oppressive effects of slavery through the chemical straightening of hair 
and concludes with a discussion of how three Black women who attend Sonoma State 
University are reshaping their self-perception through natural styles. The purpose of 
this research is to show that hair is an integral part of Black history, and that by learning 
about this history, one in turn learns about themselves. Although the African American 
community has experienced oppression for centuries, African American hairstyles may be 
seen as a chance to break out of an oppressive past, and move on to the positive nature and 
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freedom of self-expression.
 
History of Hairstyles: From Africa to “Black Power”

 In the early fifteenth century, West African communities such as the Wolof, 
Mende, Mandingo, and Yoruba believed that their hairstyles had social and cultural 
importance, and used it as a carrier of messages (Byrd & Tharps, 2002). According to 
Sylvia Ardyn Boone (1998), a scholar of African art and a specialist of the Mende people 
of Sierra Leone, “West African communities, including the Mende, admire a fine head of 
long, thick hair on a woman” (Boone, 1998). Having long and thick hair were both socially 
and culturally significant because it was intrinsic to a woman’s feminine side, and showed 
that she was patient and caring (Boone, 1998). Words were also used to describe the hair’s 
aesthetic beauty. To say that hair was “abundant and plentiful,” like plants that grow in 
nature, the word kptongo was used to describe the hair (Boone, 1998). Aside from long, 
thick hair being beautiful, the Mende believed that it demonstrated “the life-force, the 
multiplying power of profusion, prosperity, a ‘green thumb’ for raising beautiful farms and 
many healthy children” (Boone, 1998).
 Hair is nature, and, like plants, it is both the representation and the extension 
of life. In taking care of their hair, the Mende were taking care of themselves, and 
demonstrating that their life was valuable and that they appreciated who they were. If hair 
that was clean and neatly plaited signified “life-force,” and a dirty and unkempt head of 
hair signified insanity (Boone, 1998), then hair may be viewed as a form of rhetoric. In 
Releasing the pursuit of bouncin’ and behavin’ hair: natural hair as an Afrocentric feminist 
aesthetic for beauty, Shauntae Brown White suggests that hairstyles, which are visual 
images, are rhetorical because they make certain statements (Brown, 2005). Because hair 
is rhetorical, natural hairstyles are interpreted as resisting Eurocentric beauty ideals and 
embracing freedom and liberation (Brown, 2005). Just as the Mende used their own way of 
interpreting hairstyles, so did some people in U.S. American society viewed hairstyles as 
either resisting or embracing certain beauty ideals.
 Even though Black culture had “roots” in a place where hair was prized, centuries 
of enslavement caused Black people to begin hating their God-given traits. West African 
societies occupied the majority of the space aboard ships to the “New World” (Byrd & 
Tharps, 2002). Enslaved Africans also endured the “unspeakable crime” of getting their 
heads shaved before being forced onto the ships (Byrd & Tharps, 2002). The shaving of 
hair simultaneously stripped away the Africans’ identity. They were no longer Africans 
who had long, beautiful hair; they were bald Africans forced to embody the ‘style’ of 
a slave. According to Ayana Byrd and Lori Tharps, authors of Hair story: Untangling 
the roots of Black hair in America, shaving the head was taken as a sanitary precaution. 
Shaving hair did more than sanitize the ships; it wounded Africans by saying that their 
hair wasn’t good enough to be taken to the New World. Slave owners’ brainwashing took 
root, not only through shaving hair, but also in the use of dehumanizing words such as 
“wool” to describe their hair (Byrd & Tharps, 2002). These actions negatively affected the 
relationship African Americans would have with their hair for centuries to come.
 Once enslaved Africans were in the “New World,” the condition of African hair 
began to decline because the lack of tools and the onset of grueling working conditions 
meant that slaves did not have the energy or time to take care of their hair (Byrd & Tharps, 
2002). The African combs and oils used to care for their hair were left back on African soil, 
and slaves had to use unsuitable household items, such as bacon grease, butter, kerosene, 
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and cornmeal as hair products (Byrd & Tharps, 2002). Social pressure to make their hair 
look more presentable began to get stronger. One can only imagine how their hair looked 
and the condition it was in given the conditions in which slaves found themselves. As 
the slaves experimented with methods to maintain hairstyles, men and women became 
interested in straightening their hair, the beauty ideal (Byrd & Tharps, 2002). Besides 
heating up metal and running it over hair follicles to straighten the hair, “The most mordant 
device used to straighten the hair was lye mixed with potatoes” (Byrd & Tharps, 2002). 
“The quest for straight hair was often a torturous obsession for the slaves, but it was not just 
about conforming to the prevailing fashions of the day. Straight hair translated to economic 
opportunity and social advantage” (Byrd & Tharps, 2002).
 The first chemical relaxer was employed not to make hair more manageable, but 
rather to gain social advantage. The rhetorical statement that straight hair made to slaves 
was, “If you have straighter hair you can get a job, get married, and even gain freedom.” 
Slaves used lye because they wanted to gain acceptance from people who were never 
going to accept them, regardless of the condition of their hair. According to Audrey Davis-
Sivasothy, author of The Science of Black hair: A comprehensive guide to textured hair 
care, “Relaxing is by far the harshest process a hair strand will encounter in its lifetime” 
due to the high alkaline and pH levels (9 -14) that comprise these products (Sivasothy, 
2011). Lye relaxers are able to expose the cuticle layer with effective ease, so they must 
be applied quickly and with care to avoid too much damage (Sivasothy, 2011). Frankly, 
if these chemicals are not carefully applied, they can eat through a person’s scalp leaving 
behind a chemical burn.
 In “The autobiography of Malcolm X”, Malcolm X recounts his first experience 
getting his hair “conked” or relaxed by calling the experience an act of self-degradation:

The congolene just felt warm when Shorty started combing it in. But then my 
head caught fire. I gritted my teeth and tried to pull the sides of the kitchen table 
together...My eyes watered, my nose was running. I couldn’t stand it any longer; I 
bolted to the washbin...This was my first really big step towards self-degradation: 
when I endured all of that pain, literally burning my flesh to have it look like a 
white man’s hair. I had joined the multitude of Negro men and women in America 
who are brainwashed into believing that black people are ‘inferior’ - and white 
people ‘superior’ - that they will even violate and mutilate their God-created 
bodies to try to look ‘pretty’ by white standards (p.53-54). 

Even if relaxers today aren’t as mordant or harmful as they were, they nonetheless 
originated in hopelessness, in wanting to be more socially acceptable. Reverend Al 
Sharpton believes that an Afro and relaxed hair are equally Afrocentric, because both came 
out of Black culture (Stilson, 2001). Saying this removes a relaxer out of its initial context. 
Hair relaxant was created in a time of psychological as well as physical enslavement; even 
if time changed that context, it can never completely be removed from history. Relaxer, 
for example, was created so that Blacks could assimilate into a culture that tried to destroy 
them and only saw them as three-fifths of a person. This chemical was not used to integrate 
or find the African Americans’ own culture; it was meant to erase any trace of Blackness. 
“Blackness” was found in the texture of an Africans’ hair, and to put a chemical on that 
meant your intention was to completely obliterate traces of your culture. The slaves took 
on the actions of the oppressor and used lye to self-destruct. Afro and relaxer did come 
out of the same culture, but each were born out of different contexts. Wearing an Afro 
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became popular during the “Black is Beautiful” movement that sought to resist the lies that 
Black people’s physical appearances, including their hair, were ugly (“Power Movement,” 
2008). With this movement came the adoption of wearing the Afro, one of many natural 
hairstyles, instead of resorting to straightening the hair. The Afro stated that Blacks resisted 
Eurocentric beauty ideals that were unattainable by any race (“Power Movement,” 2008).
 
Conformity, Identity, and Shame

 Shame is a strong psychological condition that pollutes not only the mind, but 
also dictates peoples’ actions and the way they see themselves. What has become close 
and definitive of the Black sense of self has also become political. When Black women opt 
out of using relaxers to find solace in embracing their natural curls, they are seen as taking 
a bold revolutionary move. Initially, interviews of African American women at Sonoma 
State University were conducted in March 2013 to confirm that natural hair was the best 
option for all Black women. However, after talking to each woman individually about their 
own experiences, a new perspective was gained: Black women choose hairstyles that will 
help them feel confident in this world, because shame is real.

In her book “Sister citizen: Shame, stereotypes, and Black women in Americ”a, 
Melissa V. Harris-Perry argues that shame is a manifestation of the fear of being exposed 
and evaluated by others, bringing with it the psychological tendency to withdraw. 
“Psychologists commonly refer to shame as a belief in the malignant self: the idea that 
your entire person is infected by something inherently bad and potentially contagious” 
(Harris-Perry, 2011). This was the shame that Cheyenne Aldridge, who is twenty years old, 
experienced after opting to do a “Big Chop”: cutting all of the relaxed hair off in one sitting 
(Sivasothy, 2011). Sivasothy confirms the reality that going from relaxed to natural hair 
is a liberating, yet emotional experience. “Transitioning relaxed hair to natural hair often 
requires a mental investment in the process. In addition to the mental preparation, a whole 
new set of styling skills may be required to manage natural hair as it grows and its needs 
change. Natural hair must be grown in slowly, and relaxed hair must be trimmed away. In 
other words, the hair must be transitioned” (Sivasothy, 2011). 

Cheyenne’s Big Chop resulted in her having a closely cropped natural hairstyle 
that she wore for a short period of time before returning back to a relaxer. Her decision to 
relax her hair again was due in part to being ashamed to show her natural texture and hair 
thickness to her boyfriend at the time, who did not know that she made the big decision to 
cut her hair. “My boyfriend at the time didn’t like anything that I did with my [natural] hair. 
I was ashamed of my natural hair at the time and I put a relaxer on it” (Sivasothy, 2011). 
Cheyenne’s statement adds validation to the fact that some women fear that if a man sees 
them in their natural state, then they may no longer be a viable mate.
Unfortunately, Cheyenne’s attempt to hide her textured hair by putting a relaxer on it ended 
up backfiring when clumps of her hair started falling out, so she cut her hair again and went 
back to the shorter style. The fact that Cheyenne felt ugly shows that embracing yourself in 
all of your glory, even your hair, is not always an easy process. Rather, it takes an emotional 
readiness to confront yourself for the way you are and not the way the world wants you to 
be. When you are authentically yourself, the pressure to conform will be there, but it will 
not make you mold yourself into being what you were not created to be.

What Cheyenne experienced and how she retreated to a relaxer again, the very 
thing that she wanted to avoid, was the result of the shame Harris-Perry mentions. Even 
though Cheyenne stated that going natural was her way to say, “I don’t need hair to be a 
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woman,” a break in that confidence caused her to doubt who she was, once she truly saw 
who she was. This is the power of rhetoric; images carry a certain amount of power over us 
(Brown, 2005). Cheyenne’s desire was to be attractive to, and accepted by, her boyfriend. 
Unfortunately, he broke up with her after she shaved her hair for the second time. What a 
shame that is to experience rejection from someone once you’ve revealed who you truly 
are to them! I wonder if feeling ashamed when you are truly being yourself is better than 
feeling bound when you are not being yourself? This situation speaks to the difficulty 
behind revealing your true self - who you are naturally - when it’s been concealed for so 
long.

Interviews
 
 In conducting interviews of African American women at Sonoma State University, 
both expected components of conformity and shame were found, but also avenues of self-
expression, resistance, and joy. The pressure to conform was inherent in twenty year old 
Tamaiah Thompson’s journey to being natural, because her family did not support the fact 
that she chose to leave behind pressing her hair (straightening with a heated metal comb) 
and getting weaves to go natural. 

Initially going natural was tough because of the lack of support from my 
family because they love pressing their hair. They were unintentionally 
being mean to me. I doubted why I cut my hair. ‘I’m not beautiful 
anymore.’ We’re socialized to think that longer is beautiful.
When she stated, “I am not beautiful anymore,” I asked, “What hairstyles 
makes you feel most attractive?” 

She replied: 
“If you asked me this a few years ago I would say having straight hair 
and weaves. Now my natural short hair defines me as Tamaiah! Last year 
when my mom made me get a weave it didn’t fit me. Shorter styles are 
more my cup of tea.”

 
While a shorter hairstyle suite Tamaiah, Kamryn, who is nineteen, is thankful for 

her longer and “exotic” head of hair because of its natural ability to conceal some of her 
unique features. 

I love that it’s a variation of curls; some parts are loose like a waterfall, 
others are tight. It makes my hair look exotic. Every curl on my head has 
it’s own personality and it’s long. I’m glad that I have long hair to cover 
up my peanut head. Honestly, I’m frustrated for the amount of hair, but 
then I like it because it covers things up.

Kamryn’s situation regarding her hair was different from Tamaiah and Cheyenne’s, in that 
she relaxed her hair in August of 2012. Kamryn considers her hair to be natural because 
she does not plan on getting the relaxer re-touched. Also, unlike Cheyenne and Tamaiah, 
Kamryn opted out of doing a Big Chop on her hair and is instead transitioning. “Even 
though it wasn’t permed often, I would get it straightened a lot. But when I came to Sonoma 
I was broke so I just let it do what it wanted.” For Kamryn, the economic benefits were 
more appealing in helping her decide to wear her hair naturally.
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Deciding as a Black woman college student if paying to get your hair done is more 
important than paying for books was Kamryn’s dilemma. She was accustomed to getting 
her hair done at a salon regularly when she lived at home, so the decision to abandon that by 
coming to Sonoma was a tough call. Although Kamryn’s decision to stop straightening her 
hair was tough, her bank account is benefiting from her decision to invest in her education 
first. Kamryn said, 

A lot of money goes into getting your hair done. Do I have the money 
to get my hair done today? It costs a lot to get your hair straightened 
than to be natural.” 

Kamryn’s statement is true because when I had my hair washed and pressed by my 
hairdresser, I left having spent $65 for a style that, if maintained properly, would only last 
up to two weeks! Now, if I didn’t want to get my hair pressed every two weeks, but wanted 
to get a style that lasted longer, I would go to someone who specialized in doing “braids” 
(braiding synthetic hair into my hair). This session would last anywhere from 6 to 8 hours 
and cost me over $150. Do you know what can be done in eight hours and for that amount 
of money? I am not sure how I was able to come up with the money to finance my hair 
expenditures, but now that I am natural, I kissed expensive salon visits good-bye. Going 
natural was liberating, because I am learning how to do my own hair free of charge!

Findings
 
 Part of this project was to learn if Kamryn, Tamaiah, and Cheyenne found a 
greater way of expressing themselves by wearing their hair naturally. What was discovered 
was that going natural did not open up any more doors to being expressive; it opened up 
doors to clearly defining who they were. Who these women are is not contingent upon their 
hairstyles. Perhaps it was best expressed when they went natural. Self-expression is how 
they project their identity. Natural to one person is not natural to another. Kamryn’s idea of 
natural hair is “hair after you wash it. It’s more ‘going with the flow kind of hair’, which is 
better seen when you are done washing it.” Cheyenne, however, believes that natural hair is 
hair that does not encounter heat (for the purposes of straightening the hair). She approves 
in blow-drying the hair occasionally, but does not approve of putting chemicals on the hair. 
“I try not to get products that have anything in them that I cannot eat.” Tamaiah’s definition 
of natural hair is, “Not putting chemicals or anything super hurtful in your hair. Afro is not 
the only natural! Natural is a lot of things.” 
 Tamaiah believed that it was difficult to say that those who get their hair relaxed 
are taking the role of the oppressor into their hands, saying that, 

Some people just can’t do natural. There is a soul in Black hair, and 
some people do it because other people are doing it, like ‘I want to be 
like my White counterparts because the males go after them so if I can 
sorta be like them then I will get attention.’ Me personally, I feel that I 
would be giving into my White counterparts. I feel like Black people 
make things for ourselves to fit in; like Malcolm X made the relaxer for 
himself. We want to fit in.” What if we weren’t meant to just “fit in”? 
What if Black people could find their own niche and go with that instead 
of doing everything to fit in? 
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Kamryn said, 
If you go to Oakland people have varieties of hairstyles: weaves, 
ponytails, braids. Some Black women, especially here, they like to have 
different hairstyles. It’s about their self-expression. It depends on the 
person’s mindset and how comfortable they are in being themselves. 
Everyone expresses it differently.

Just because I was able to solidify who I was by going natural does not mean that is the 
case for every woman. Even though I am more comfortable in my skin naturally, it took 
over three years of confronting myself before coming to a place of acceptance. Below is an 
excerpt from my diary written in June 2011 just a few weeks into my journey being natural:

Maybe for the simple fact that I’m just not really fully used to wearing my hair 
natural. It’s a very different way of doing things. A different thing to get used to 
because this is one of the biggest changes I’ve ever made. Besides moving away 
to go to college, but even that transition was easier than this. Being that I got 
used to being away faster than I have been able to accept my hair. I constantly 
get complimented on how nice my hair always looks, since I do put in an effort 
to make sure it is presentable before leaving the house. And even that has its 
downsides. Learning to accept me, my physical appearance, my physical self, is 
one of my life’s biggest challenges. Honestly, going natural was a big step for me. 
My hair journey has been an emotional one. The day I decided to stop getting 
my hair permed was a day that I inadvertently told myself, “Hey, I am going to 
start accepting you for who you are. I’m not going to torture you with chemicals 
anymore. I am going to let you be you.” I transitioned with braids for a good year 
and a half. Feeling defeated and ugly every time I would take the braids down and 
expose my true colors. I exposed my kinky hair. My hair that shrinks to about half 
of its actual length when it is wet. When I had braids I felt good because they were 
able to conceal this hair that I hadn’t gotten used to.
A few seasons of braids and about one year and two months later, my hair is 
perm free and touches somewhere near my collar bone. When I say perm free, I 
mean that I have cut off all of my hair that had been permed, in order to reveal 
my natural hair. Natural hair meaning the pure virgin hair that grows from my 
scalp. The hair that hasn’t been altered by chemicals. Well, that hair is all over my 
head now. I do not see myself going back to getting a perm again. Although some 
days, I do want to have braids again. But when I think about all of the money I am 
saving, I turn my mind off to those thoughts. I can’t get anything better than my 
natural hair. It’s strong, thicker than it ever was when it was permed, and longer 
than it has been in my nineteen years of living. Up until now, this very moment 
as I write, I know that coming to accept my hair will come one of these days. My 
hair is versatile and oh how I thank God for blessing me with hair, and thick hair 
at that. Up until now, I’ve worn my natural hair for about 2 months. The longest 
stretch ever! 2 months isn’t long at all. So I know that if I can at least say that I like 
my hair, what will I say in 2 more months? Can I learn to love me? Me. My hair 
is apart of my physical body. Hair isn’t something that we all have, especially not 
on our heads. Hair is valuable and it makes me happy to know that hair is what 
I have on my head. My hair is different, unique, and beautiful and it is a part of 
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my heritage.
 Conclusion
 
 The initial goal was to show that chemically relaxing the hair was a process that 
not only erased a Black person’s “Blackness,” but also hindered their ability to express 
themselves. The initial invention of a relaxer was to assimilate, but assimilation is not 
everyone’s motive when getting their hair relaxed. This research is about more than hair; 
it’s about Black identity. It is not proclaiming that all Black women need to go natural to 
realize their identity. This research provides the opportunity to leave behind preconceived 
notions, and explore how Black women in the 21st century are reversing the pressures to 
conform by learning how to style their natural hair. Through a relationship and connection 
to hair, there is a simultaneous connection to ancestral roots. As Tamaiah said, “To each 
their own. Whatever makes people feel pretty.” Yes, people all over the world must find 
their own ways to feel pretty or good about themselves, because an insecure person is not 
a happy person. In other words, as Ice-T said, “Do whatever makes you feel good because, 
trust me, if a woman isn’t happy with herself she’s going to bring nothing but pain to every 
f***in’ body around her” (Stilson, 2009).  

At the end of the day what matters: social acceptance or self-acceptance? It is true 
that most of our individual decisions will be socially unacceptable, but then again, how is 
it possible to please everyone by only making one decision? At the end of the day, whom 
do you come home to, yourself or the world? If you cannot look at yourself and admire 
who you are, then the world has already won and created a strong hold on your life. Even 
if a relaxer literally breaks the hair’s protein structure down, it might figuratively build 
someone up. If a woman feels more confident after enduring the pain of a relaxer, then that 
is her prerogative. It can only be said that she is choosing to conform, but she can state that 
she is choosing to do what she deems as being convenient. Who am I to judge?
 Black women choose to wear weaves, wigs, sisterlocks, dreadlocks, twist-outs, 
braid-outs, Senegalese twists, press and curls, etc. The entire hair diaspora - the variety 
of hairstyles Black men and women can wear - speaks to their cultural value: that they 
are not Black because of one thing, they are Black because of many things. Black people 
are adaptable, strong, stubborn, lovely, complex, and beautiful like their hair. Whatever 
hairstyles one feels most comfortable wearing, are the ones they should wear. One’s self 
may be better expressed if they can manage their hair more easily by getting a relaxer, a 
weave, or braids. They should build upon their own self-esteem because this world is cruel 
and will not hold any punches.
 Natural hair, although it does not have to be, is a symbol of resisting Eurocentric 
beauty ideals, regardless of the person’s desire to be associated with that symbol. Tracy 
Thoms said, “It’s amazing that it’s considered revolutionary to wear my hair the way it 
grows out of my head” (Stilson, 2009). Being on the Sonoma State University campus 
allowed Tamaiah to grasp that she wasn’t trying to make a political statement by wearing 
her hair naturally; the statement was more individual because she was doing what was best 
for her. 

People don’t want individuality...I see it as...here it’s a social thing. I 
used to have weaves, relaxers, texturizers, no natural curls. My mom 
raised me always doing my hair. Here I saw what different things I could 
do with my hair. I’m saying it’s my individual statement. I’m not saying 
everyone should be pro-natural.
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Kamryn’s social statement is, 
I’m proud to be who I am. Just because my hair is curly doesn’t mean 
that it’s unkempt. If you don’t like me and don’t want me, don’t talk to 
me.” Cheyenne similarly states, “Just as long as I am happy with my 
hair, that’s all I worry about. My hair is a part of me.

 Self-acceptance is the most powerful contribution anyone can make to themselves 
and to society because knowing who you are and having an identity are important. Black 
identity has endured resistance for centuries and as a result created deep wounds that are 
slowly healing. Thankfully, some Black people are waking up and learning to accept what 
happened in the past and moving on to a better future. Shame has negatively affected the 
way some Black people view themselves and this world. Shame must be killed at the 
root! In this study, as a research and individual I was able to learn more about myself 
by going natural and as Rhonda Lee stated, “I am very proud of my African-American 
ancestry which includes my hair. Being comfortable in the skin and hair God gave me is 
my contribution to society” (Smith, 2012).
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Abstract

Relationship quality tends to decline over time, particularly in the first several 
years of marriage. In the United States, an estimated 45 percent of first marriages end 
in divorce. Bodenmann’s (2005) dyadic coping theory suggests that declines in commu-
nication quality, togetherness, and health are related to deficits in couple coping efforts, 
particularly in regard to coping with day-to-day stressors (e.g., work), which in turn, are 
responsible for declines in relationship satisfaction. Relationship and marriage research 
lends general support to Bodenmann’s identified elements of successful coping. In addi-
tion, several Relationship Education (RE) programs discuss elements for successful cop-
ing; however, few interventions have discussed and measured the effects of couples’ sleep 
quality. The proposed pilot intervention attempts to improve relationship satisfaction by 
developing an RE program that incorporates all four elements of Bodenmann’s dyadic cop-
ing theory: (a) communication skills, (b) togetherness, (c) coping skills, and (d) health/life-
style education. This pilot is particularly focused on the benefits of dyadic sleep education. 

Introduction

Individuals in stable, long-term relationships generally enjoy greater levels of 
psychological well-being and physical health (Diener, Suh, Lucas, & Smith, 1999; Schoen-
born, 2004). Longitudinal studies, however, have demonstrated that relationship satisfac-
tion and stability tend to decline over time (Karney & Bradbury, 1995). Steeper declines 
are typically seen in earlier stages of relationship, although some research suggests that 
declines extend well into later years (VanLaningham, Johnson, & Amato, 2001). Addi-
tionally, approximately 45 percent of first marriages end in divorce in the United States 
(Tejada-Vera & Sutton, 2010). The above findings underlie the importance of interventions 
designed to prevent distress and help couples enhance or maintain their level of relation-
ship satisfaction. This review evaluates interventions through a particular theoretical lens, 
Bodenmann’s (2005) dyadic coping theory, and proposes a new factor that may enhance 
the effectiveness of relationship education. 

Literature Review

Overview of Relationship Education

Relationship Education (RE) refers to marriage or relationship enhancement pro-
grams, couples workshops, or in general, any educational intervention designed to im-
prove relationship quality and reduce the likelihood of future relationship problems. Unlike 
couples therapy, RE programs do not provide personalized support to couples. Instead, 
RE programs use a group or seminar format, standardized curricula, and typically offer a 
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combination of skills training (e.g., communication skills), group or couple discussion, and 
informational presentation (e.g., on important relationship virtues) (Hawkins, Blanchard, 
Baldwin, & Fawcett, 2008). 

The most commonly measured outcome in RE research is relationship satisfac-
tion. Graham, Diebels, and Barnow (2011) define relationship satisfaction as “one’s sub-
jective global evaluation of one’s relationship” (p. 39). In their analysis of the RE literature, 
the term relationship satisfaction is often used interchangeably with terms like relationship 
quality and relationship adjustment. Although related to quality, relationship satisfaction 
distinguishes between one’s subjective assessment of one’s relationship (satisfaction) and 
the predictors of one’s subjective assessment (the quality of the relationship—for example, 
frequency of supportive behaviors, agreement or disagreement on different issues). 

Literature Review Search Strategies

We searched relevant databases (PsychINFO, ERIC, MEDLINE) to identify re-
search (1980–2013) on the effect of coping-based RE programs on relationship satisfac-
tion. Search keywords included relationship education, relationship enhancement, marital 
education, relationship and health education, sleep and marital distress, coping and re-
lationship education, divorce prevention programs, and communication and relationship 
education. 

General Effectiveness of Relationship Education

In their meta-analysis of 117 RE intervention studies, Hawkins et al. (2008) report 
that RE interventions are generally effective (d = .30 to .36 for improvements in rela-
tionship quality). Although they found no moderating effect of gender or timing of study 
(studies included spanned three decades), moderate dosage interventions (9 to 20 hours) 
were significantly more effective than low dosage interventions (1 to 8 hours). They further 
report that the average effect for improvements in relationship quality is well within the 
range of effects analyzed for other prevention program types (e.g., parent effectiveness, 
adolescent pregnancy prevention, and alcohol and drug abuse prevention programs). 

Though generally effective, little research has been conducted to assess the medi-
ators of RE treatment effects (Hawkins et al., 2008). According to Markman and Rhoades 
(2012), “Future work should continue to attempt to identify why programs are successful 
and what the key ingredients are to helping couples and individuals improve their rela-
tionships” (p. 189). Bodenmann’s (2005) dyadic coping theory provides a foundation for 
understanding the critical, change-producing components of RE interventions; it also pro-
vides a model for understanding how relationship dissatisfaction accumulates over time. 

Dyadic Coping Theory and Relationship Education

Bodenmann (2005) defines dyadic coping as the process by which couples inter-
act to communicate, appraise, and manage (or fail to manage) each partner’s responses to 
stressors internal and particularly external (e.g., extended family, work, school) to the rela-
tionship. Examples of positive dyadic coping skills are encouragement, advice giving, joint 
problem solving, and relaxation activities. According to this theory, an individual partner’s 
inability to cope with external stressors spills over into the relationship by affecting three 
main areas: (a) communication quality, (b) togetherness (e.g., shared activities), and (c) 
mental and physical health. Without successful dyadic coping strategies, this “spillover 
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effect” leads to more superficial interactions, lack of awareness, and lack of involvement 
between partners. The resulting alienation becomes its own source of distress and dissatis-
faction, leading to further reductions in dyadic coping. 

Longitudinal research lends general support to the association between dyadic 
coping and relationship quality. For example, measures of a couples’ dyadic and individual 
coping are significantly predictive of future relationship stability and satisfaction (Boden-
mann & Cina, 2005). Furthermore, deficits in individual coping spill over and become 
strains on the relationship, ultimately deteriorating couple communication and overall re-
lationship satisfaction (Ledermann, Bodenmann, Rudaz, & Bradbury, 2010). 

Dyadic coping theory proposes associations between the components of coping 
skills, communication, togetherness, and personal health—all of which combine to affect 
relationship satisfaction and stability. The following examines the effectiveness of each of 
these components within the context of RE research and relationship research in general: 

Communication. Gottman and Levenson (2000) established that poor communi-
cation patterns among couples are accurate indicators of future relationship distress and in-
stability. Under stressful conditions, communication quality declines dramatically (Boden-
mann, 1995). Hawkins et al. (2008) reported that of the RE interventions they reviewed, 
more than two-thirds were primarily focused on communication skills learning. For exam-
ple, the Couples Communication (CC) program centers on communication skills learning 
to improve information flow and boundary formation between couples (Oliver & Miller, 
1994). On average, communication-based interventions compare favorably to non-com-
munication-based interventions, and when the outcome is communication improvement, 
communication-based programs produce relatively larger effects (d = .43 to .45; Hawkins 
et al., 2008).

Togetherness. While some research demonstrates the positive effect of shared 
activities, in general, on relationship satisfaction (e.g., Voorpostel, van der Lippe, & Ger-
shuny, 2010), other research suggests that the quality of the activities is important. For ex-
ample, improvements in relationship satisfaction tend to be greater if shared activities are 
exciting, new, and self-expanding for each individual in the relationship (Aron, Norman, 
Aron, McKenna, & Heyman, 2000; Reissman, Aron, & Bergen, 1993). 

Although shared, novel activities are an inherent aspect of RE interventions, some 
RE research suggests that to a significant degree, a couple’s level of excitement regarding 
program activities (e.g., practicing a new skill together) mediates the effect of the program 
on improvements in relationship satisfaction (Carson, Carson, Gil, & Baucom, 2007). Oth-
er RE interventions emphasize the role of shared activities as a coping skill—as a way 
for couples to promote relaxation. Couples Coping Enhancement Training (CCET), for 
example, makes direct use of togetherness by assigning shared homework and encouraging 
couples to plan weekly “social, cultural, creative, or intellectual activities” (Bodenmann 
& Shantinath, 2004, p. 481). Whether the effect has to do with expansion, coping, or both, 
it is clear that togetherness is an integral part of improving relationship quality and is an 
integral part of successful RE programs.

Coping skills. Couples’ coping abilities and communication quality interact to 
produce effects on overall relationship satisfaction (Ledermann et al., 2010). Ledermann et 
al. indicate that RE interventions that specifically teach individual and dyadic coping skills 
have “demonstrated promising results” (p. 204). 

Mindfulness, most often viewed as an individual coping strategy, has been stud-
ied in the context of RE (Carson, Carson, Gil, & Baucom, 2004). Based on principles of 
Buddhism and yoga, mindfulness techniques are used to cultivate a “way-of-being” that is 
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described as non-judgmental, accepting, calm, and compassionate. Typically, these tech-
niques are either formal practices, such as sitting meditation or yoga postures, or informal 
practices, such as maintaining a focused awareness during simple tasks—for example, sit-
ting, standing, walking, eating, or breathing (Kabat-Zinn, 1990). Individuals who practice 
mindfulness report a greater ability to focus, more relaxed states, and calmer responses to 
stressful situations (Kabat-Zinn, 2003; Speca, Carlson, Goodey, & Angen, 2000). These 
physiological and psychological benefits are also well suited to positive relationship func-
tioning (Gottman, 1993). 

To test the effect of mindfulness on relationship quality, Carson et al. (2004) de-
veloped a mindfulness-based RE program. The program involved individual and dyadic 
coping skills training, adopting the techniques and objectives of traditional mindfulness 
programs. Examples include meditations and yoga practices in which one partner supports 
the other partner; touch exercises; mindful communication exercises; and eye-gazing exer-
cises. Participants also discussed how to apply coping strategies during conflicts and how 
external stressors might affect their relationships. 

Carson et al. (2004) found that participants who completed the mindfulness pro-
gram significantly improved their relationship compared to the control. The effect size 
(mean d = .50 across all relationship measures at post-test) was greater than the average 
effect size reported for RE programs overall (Hawkins et al., 2008). Also, using participant 
diaries, researchers found that more mindfulness practice was associated with greater “im-
provements in day-to-day relationship happiness” (p. 489). These results support Boden-
mann’s analysis that coping skills training should be a central program component in RE 
interventions.

Based on Bodenmann’s dyadic coping model, CCET specifically emphasizes the 
role of dyadic coping skills education in promoting relationship satisfaction. Along with 
more traditional RE goals, such as strengthening communication and conflict resolution 
skills, CCET helps couples and individual partners identify, communicate, and manage 
stressful situations—that is, to cope with stressors, especially stressors external to the rela-
tionship, as a couple or team. CCET techniques include stress assessment questionnaires, 
time management training, progressive muscle relaxation, and role-play exercises (Wid-
mer, Cina, Charvoz, Shantinath, & Bodenmann, 2005). 

Research using both self-report and observational measures has demonstrated 
the efficacy of CCET for improving relationship satisfaction, communication quality, and 
coping skills (d = .44 to .80 at 2-year follow-up) (Bodenmann & Shantinath, 2004). Like 
Carson et al.’s mindfulness-based program, effect sizes for CCET are above average for RE 
research. In general, coping-based programs enjoy theoretical and empirical support and 
indicate that coping skills training is a critical component in RE programs. 

Health behaviors. Health and lifestyle factors (e.g., diet, exercise, sleep, recre-
ation) are integral to an individual’s overall mental health; yet, the therapeutic value of 
positive lifestyle change is often overlooked by mental health providers (Walsh, 2011). 
Health, or lack thereof, is also associated with relationship quality and functioning. In 
concert with Bodenmann’s dyadic coping model, poor health of one partner may threaten 
established expectations and roles in the relationship (e.g., due to new responsibilities of 
the caretaker) and decrease partners’ ability to cope with stressors and provide support to 
each other (Burleson & Denton, 1997). Just as they are often overlooked in the treatment 
of overall mental health, health habits and lifestyle changes may be overlooked in regard 
to relationship satisfaction and distress prevention. 

Among lifestyle factors associated with relationship satisfaction, sleep quality is 
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perhaps one of the most overlooked (Troxel, 2010). Yet, in a review of the association 
between sleep, health, and close relationships, Troxel describes the “... accumulating evi-
dence to demonstrate that sleep disturbances have important implications for relationship 
functioning and that various aspects of relationship functioning are related to sleep dis-
turbances” (p. 581). Hasler and Troxel (2010) demonstrated that partners’ sleep quality 
predicts negative and positive interactions the next day and, particularly for women, the 
quality of partner interactions during the day predicts sleep quality the same evening. 

As most couples report sleeping together in the same bed, sleep quality of one 
partner can directly affect the sleep quality of the other (Troxel, Robles, Hall, & Buysse, 
2007). A recent study explored the interdependence of couples’ rest-wake cycles and found 
that when one partner is awakened in the night, the other partner’s sleep is disturbed one-
third of the time (Meadows, Arber, Venn, Hislop, & Stanley, 2009). Relevant to educational 
interventions for couples, Meadows et al. found that couples did not seem to be aware of 
their shared disturbances. Pankhurst and Horne (1994) replicated this phenomenon. Yet, 
as with other sources of stress and poor coping, deficits in sleep quality can spill over into 
the relationship in the form of fatigue, shortened attention span, reduced ability to solve 
problems, lack of patience, and, in certain cases, inter-partner domestic violence (Rauer & 
El-Sheikh, 2012; Troxel, 2010). 

Although health education programs have produced positive results in other pop-
ulations—for example, high school and elementary students (Inman, van Bakergem, LaRo-
sa, & Garr, 2011) and older adults with hypertension (Park et al., 2011)—health education 
appears to be missing from the RE literature. Couples may benefit from understanding how 
their sleep habits and other lifestyle choices affect relationship satisfaction. Combined with 
theoretical support from dyadic coping research, the above findings suggest a broader ap-
proach for RE research—one that includes elements of physical health and lifestyle. 

Research Proposal

The proposed pilot study will investigate the effectiveness of a low dosage (8-
hour) coping-based RE program with a novel sleep education component. Specifically, 
the pilot will (a) investigate the feasibility of recruiting couples living together for at least 
one year; (b) assess how well participants adhere to the program; and (c) evaluate the pro-
gram’s effect on participants’ relationship satisfaction. 

Method

Participants 

 Eight couples (16 participants) will be recruited through advertising on craig-
slist.com and through dissemination of flyers in Sonoma County, California. There will be 
no monetary compensation for participation in the study. Although there is no restriction 
on age, participants will consist of couples who have been cohabiting for a minimum of 
one year. Participants will also be screened to exclude the following: those who report 
more than minimal relationship distress [i.e., those who score low on the Kansas Marital 
Satisfaction Scale (Schumm, Nichols, Schectman, & Grigsby, 1983)], those who report 
substance addiction, those who are pregnant, or those who report having a clinical sleep 
disorder or score high on the Pittsburgh Sleep Quality Index (Buysse, Reynolds, Monk, 
Berman, & Kupfer, 1989). 
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Research Design and Procedure

 The proposed pilot will use a quantitative, repeated measures design to determine 
change in participants’ relationship satisfaction, as measured by the Quality of Marriage 
Index (Norton, 1983). Participants will attend four weekly, 2-hour workshops, one on each 
component (communication, coping, togetherness, and sleep health). Pre-test, post-test, 
and follow-up assessments of relationship satisfaction will be taken at 0, 4, and 16 weeks, 
respectively. Assessment questionnaires will be mailed to each individual partner. Partners 
will be instructed to complete questionnaires in private and to avoid discussing items with 
each other. T-tests will be used to compare mean satisfaction scores across all three time 
points. 

Measures

 
 Kansas Marital Satisfaction Scale (KMS). The KMS (Schumm et al., 1983) is a 
3-item, 7-point scale designed to directly measure relationship satisfaction—for example, 
“How satisfied are you with your partner?” In the proposed study, the KMS will be used to 
discriminate between highly distressed and minimally distressed couples appropriate for 
the program. The scale has good internal consistency, mean α = .95 (Graham et al., 2011), 
and demonstrates good concurrent validity with indicators of marital stability (Schumm, 
Crock, Likcani, Akagi, & Bosch, 2008).
 Quality of Marriage Index (QMI). The QMI (Norton, 1983) is a 6-item question-
naire  designed to discriminate between relationship satisfaction and its predictors. Partici-
pants respond on a 7-point scale to five items, such as “I really feel like part of a team with 
my spouse/partner,” and on a 10-point scale to one global item: “The degree of happiness, 
everything considered, in your partnership/marriage.” In the proposed study, mean scores 
of the QMI will be compared to determine the effect of the program on the participants’ re-
lationship satisfaction. The QMI has good internal consistency, mean α = .944 (Graham et 
al., 2011), and demonstrates good convergent and discriminant validity (Heyman, Sayers, 
& Bellack, 1994). 
 Pittsburgh Sleep Quality Index (PSQI). The PSQI (Buysse et al., 1989) contains 
19 self-report items that discriminate between good and poor sleepers in terms of subjec-
tive sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, use of 
medications, and daytime dysfunction. Participants are instructed to respond (on a 4-point 
scale) based on their sleep habits in the previous month. Lower scores indicate better 
sleep quality. Buysse et al. demonstrated that the PSQI has good internal consistency (α = 
.83), test-retest reliability, and validity, particularly with respect to distinguishing between 
healthy sleepers and those with clinically diagnosed sleeping disorders.

Hypotheses

 We hypothesize that couples who complete the program will show significant 
improvements in relationship satisfaction at post-test and follow-up assessments relative 
to baseline. We also expect that improvements in relationship satisfaction will be mediated 
by sleep quality.
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Discussion

 The proposed study will provide the authors an opportunity to test the feasibil-
ity of adding a health behavior change component (sleep health) to a more traditional 
RE program. Future studies could further investigate health behavior and coping-skills 
training as mediating factors in RE effectiveness and dosage requirements. This would be 
significant given the need for more effective RE programs (Hawkins et al., 2008), as well 
as for lower dosage (1–8 hours) RE applications, such as booster programs (Bodenmann, 
Pihet, Shantinath, Cina, & Widmer, 2006) and cost-effective publically funded programs 
(Halford, Markman, & Stanley, 2008). Also, for couples at low risk with respect to divorce 
and inter-partner violence, low dosage programs may be preferable (e.g., Halford, Sanders, 
& Behrens, 2001).
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Masculine Role Norms Strengthen Moral Disgust Reactions to Male 
Homosexuality
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 This work is focused on providing a deeper theoretical understanding of anti-
gay emotions. Previous research shows that sexual minorities, particularly gay men, elicit 
strong negative emotions. However, which specific emotions are felt, and how strongly 
they are felt has been inconsistent in the psychological literature.
  Early theories and research made the assumption that homosexuality was a psy-
chological disorder and was even listed in the Diagnostic and Statistical Manual of Mental 
Disorders (DSM) being classified as a disease (Herek, 2004). This did not change until 
psychologist George Weinberg published Society and the Healthy Homosexual where he 
first coined the term homophobia. He defined homophobia as “the dread of being in close 
quarters with homosexuals” (Weinberg, 1972). Weinberg helped to popularize the belief 
that homosexuality was not a psychological disorder, but instead a societal problem of 
prejudice. Weinberg argued that fear of gay people was similar to other phobias. But more 
recent research shows otherwise. 
 According to recent research, people do not report fear per say but they primar-
ily report two other emotions; anger and disgust. The literature varies on which emotion 
is the primary emotion felt towards gay men. Research shows that gay men have been 
found to elicit anger (Parrott, Zeichner, & Hoover, 2006). However, most research shows 
the primary emotion felt, at least towards gay men, is disgust (Cottrell & Neuberg 2005). 
The psychological literature has been inconsistent with which emotion is considered the 
primary emotion felt and the measurement of these emotions. Previous work often did not 
measure both anger and disgust together and the majority of studies were focused solely on 
gay men, rather than lesbians. 
 Matthew Callahan and Teri Vescio (article under review) have conducted a more 
recent research that measured both anger and disgust towards both gay men and lesbian 
women. They found evidence that antigay emotions vary by target. That is, different emo-
tions are felt towards gay men and lesbian women (Callahan & Vescio, under review). Gay 
men were found to elicit just mild disgust from heterosexual women but a combination of 
disgust and anger from heterosexual men. Lesbians were found to only elicit mild disgust 
from heterosexual women with no negative affect from heterosexual men. Callahan and 
Vescio interpreted antigay affect through the theory of moral disgust. 
 Rozin, Haidt & McCauley (2000) argue that there are two forms of disgust, pure 
disgust and moral disgust. Pure disgust is when something is perceived to be revolting 
or gross. This is something people typically want to get away from (Haidt & McCauely, 
2000). An example of pure disgust would be seeing a piece of rotting meat with maggots 
covering it. This is something that would be considered revolting and would create the 
desire to get away from it.  
 Moral disgust is when something is perceived to be immoral and also elicits the 
emotions of anger and disgust. In order for moral disgust to be present, we must have all 
three of these components felt towards the stimulus (Haidt & McCauely, 2000). An ex-
ample of moral disgust would be the way people feel about pedophiles, they are seen to 
be immoral and elicit strong feelings of disgust and anger. As Callahan and Vescio noted 
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above, straight men felt moral disgust towards gay men. This means that straight men felt 
the same way about pedophiles, as they did about gay men.   
 As noted above, lesbian women elicited no moral disgust from heterosexual men 
and only mild disgust from heterosexual women. The next logical question is, given this 
powerful antigay response from straight men but not straight women, what are the factors 
that are contributing to it? The factor I focus on in the present work is masculinity. 
 Thompson and Pleck (1986) argue that there are three main components to mas-
culinity; toughness, status, and antifemininity. Toughness is the expectation that men 
should be physically, mentally, and emotionally strong. The status component expresses 
the expectation that men should achieve status and other forms of respect. Antifemininity 
is the expectation that men should not participate in stereotypically feminine activities or 
occupations. Importantly, substantial bodies of literature shows that masculine role norms 
and anti gay affect are linked (Kimmel, 2005; Wilkinson, 2004; & Herek, 1988). Given this 
link, it is likely that masculinity may be a factor contributing to antigay affect. 
 In this study, we used Thompsons and Pleck’s Masculine role norm inventory 
(MNRS) in order to rate participant’s endorsement of masculine role norms. The endorse-
ment of these role norms can vary from those who highly endorse them to those who do 
not. To clarify, when someone is a high or low endorser of masculine role norms, it does 
not necessary mean that the person themselves acts this way; they just believe men should 
act this way. An example of someone who would be a high endorser of masculine role 
norms would be a person who thinks that men should not do feminine tasks, be physically 
tough, and hold a high status job position. Someone who is a low endorser of masculine 
role norms would be more likely to think that it is acceptable for men to express a feminine 
side, be a stay at home dad, and to be gentle.  
 It was predicted that straight men would experience greater moral disgust when 
viewing gay male affection than when viewing a neutral stimulus and that straight men 
who are high endorsers of masculine role norms will report stronger moral disgust to gay 
male affection than low endorsers. 

 Method

Overview

 We approached our research question by first having the participants fill out a 
masculinity role norms inventory in order to figure out the level of masculine role norm 
endorsement (high, low). Then they would view two film clips. One depicted a gay couple 
being affectionate while the other was a neutral clip of two men talking in a courtroom. 
After each clip was viewed, the participant would fill out the corresponding questionnaire 
for each film clip. 
 We had a 2×2 mixed factorial: masculine role norm endorsement (high, low) X 
Film clip (control, gay). Participants were shown both clips and rated how immoral they 
found the clip to be along with what emotions they felt after watching the clip. The film 
clips were shown in different orders to test for an order effect but no such effects emerged. 

Participants

 There were a total of 114 Pennsylvania State University undergraduates who par-
ticipated in the study. Our data was collected at Pennsylvania State University and partic-
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ipants were given credit towards a course requirement. In order to be eligible to be used 
within the data, men needed to identify as being heterosexual. Participants were randomly 
assigned to which order they would watch the two film clips in. 

Procedure

 Before participants were let into the lab, the research assistant would prepare a 
folder for each participant scheduled. They would refer to a random assignment sheet to 
determine which order the film clips would be played for each participant. After the order 
was determined, a questionnaire for each clip was placed in the same order that the partic-
ipant would be viewing the clips. All the questionnaires were the same but the title of the 
clip being shown was written on top to make sure it was known which questionnaire was 
for which clip. 
 We also included a questionnaire called the masculine role norms inventory (or 
MNRS). This is comprised of questions asking about the participants’ own beliefs about 
masculinity. Then the research assistant would place a personal inventory sheet on top of 
the questionnaires within the folder. The personality inventory asked for basic demograph-
ic information, which included the participant’s sexual orientation identification. Finally 
two informed consent forms, both already signed and dated by the research assistant, were 
placed on top of the folder. 
 Participants were then greeted by the research assistant who would ask them to 
sign their name on a piece of paper in order to receive extra credit. Then they were asked 
to sit down by any of the open computers that were located in the lab. As the participants 
would seat themselves, the research assistant would ask them to fill out the informed con-
sent forms.
 The assistant then asked them to fill out the personality inventory. After this was 
done, the assistant would explain the procedures of the experiment to the participant and 
then after any questions, would start the study. They would have then fill out the masculine 
Role Norms Inventory (MNRS) before they were asked to watch either of the film clips. 
 They then would be shown both a neutral clip and a clip depicting gay male affec-
tion. The neutral clip is one that has been used in past research to elicit a neutral response 
from participants. These clips were played without any sound and were both about 2-3 
minutes in length. Participants viewed these clips in the privacy of a cubicle so that their 
reactions to the clips could not influence any other participants in the room. 
 After viewing each clip, participants were given a questionnaire where they would 
rate how immoral they felt the clip was and would rate different emotions that were felt 
during the clip. We used a 2 by 2 mixed factorial analysis where we looked at masculine 
role norms (high, low) by film clip stimulus (neutral clip, gay clip). The clip we used to 
depict gay male affection was used from a movie called “Sunkissed”. The clip used as a 
neutral clip was from the movie “All The Presidents Men”. As I said earlier, this clip has 
been used in various previous studies and has been found to elicit a neutral response from 
participants
 The participants would watch both and fill out a questionnaire for each one. Since 
they were all played in different orders, some participants would finish before the others 
and we asked them to sit and wait for everyone to finish. After participants were done, they 
were debriefed. 



Masculine Role Norms

37  SSU McNair Scholars Research Journal

Measures

 Thompson and Pleck’s (1986) Masculine Role Norm Inventory (MNRS) is com-
prised of three main components of masculinity, status, antifemininity, and toughness. 
This questionnaire rates the participant’s perception of what attributes and behaviors men 
should ideally have.  
 The questionnaire regarding emotion ratings included a list of 28 emotions on a 
likert scale from 0=not at all, to 7=extremely/a great deal. Participants were asked to rate 
the extent that they felt each of the emotions listed. Five assessed disgust: disgusted, re-
volted, sick to my stomach, repulsed, and grossed-out. Another five items assessed anger: 
angry, hostile, scornful, irritated, and loathing. Items were then averaged to create com-
posites scores for disgust and anger. Participants also rated how immoral each clip was to 
them on a scale from 1 to 7 (1=not at all immoral, 7=extremely immoral). Other emotions 
that were listed included: Happy, pride, fearful, revolted, confusion, contempt, guilt, love, 
surprise, shame, etc.

Results

 To test this three-part hypothesis of immorality, disgust, and anger we performed 
a series 2 x 2 mixed analysis of variance. We found that there were significant interactions 
between the film clips and masculinity ratings in regards to moral disgust. Here we have 
the interactions listed broken up into the three main components of moral disgust; immo-
rality, disgust, and anger, all were found to be statistically significant. Our hypotheses were 
confirmed. We did find that all participants reported the gay clip as being immoral when 
compared to the neutral clip. We also confirmed that high endorsers of masculine role 
norms did rate higher in moral disgust towards the gay clip when compared to the neutral 
clip than low endorsers did. 

Immorality

 A 2 x 2 mixed analysis of variance was performed on immorality ratings. This 
showed a significant role norm endorsement X film clip interaction. F (1, 99) = 5.83 p < 
.05.  This analysis showed that the gay male affection clip received harsher immortality 
ratings than the control clip. High masculine endorsers rated harsher in immorality than the 
low endorsers did. This is consistent with previous research and our predictions. 

Disgust
 A 2 x 2 mixed analysis of variance was performed on disgust ratings. This anal-
ysis revealed a significant interaction between role norm endorsement and film clip F (1, 
105) = 9.63 p < .05. This meant that the participants rated the gay male affection clip much 
harsher in disgust than they did for the neutral clip. High endorsers rated harsher than low 
endorsers in disgust ratings as well. 

Anger
 A 2 x 2 mixed analysis of variance was performed on anger ratings and was mar-
ginally significant F (1, 103) = 3.56 p < .06. Participants did report more anger towards 
the gay clip than the neutral clip. Although not significant, high enforcer of men did report 
more anger to the gay clip than low endorsers did. 
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Discussion

 This study replicated previous effects; the gay clip was perceived as immoral 
and straight men reported moral disgust to the gay clip. Both of our hypotheses were con-
firmed. Heterosexual men did experience greater moral disgust ratings towards the gay 
male affection clip in comparison to the neutral clip and moral disgust felt by straight men 
towards the gay clip was amplified by masculine role norm endorsement. High endorsers 
had stronger antigay affect that was not found in the neutral clip. 
 These findings continue to provide evidence that anti gay affect felt by straight 
men towards gay men is strongly tied to masculinity. This can be that gay men are thought 
to deviate from masculine role norms and this deviation may explain why gay men arouse 
these feelings of moral disgust for straight men. Homosexual men are usually perceived as 
being feminine and violate the antifemininity component of Thompson and Pleck’s mas-
culine role norm structure (Thompson & Pleck, 1986). Due to this perception that gay men 
do not follow the gender norms that heterosexual men do, can be seen as threatening to 
heterosexual men’s own masculinity. Future researchers may wish to clarify which of the 
three masculine role norm components are central in heterosexual men anti gay affect. 
 It is also important to look into what emotions may be predicting aggression taken 
out toward gay men, in terms of behavior. Hate crimes are still the most prominent form of 
risk for gay men (Herek, Gillis, Cogan & Glunt 1991). For future studies researchers may 
wish to investigate into which emotions are predicting these aggressive behaviors. Disgust 
is usually an emotion associated with avoidance (Davisdon, Ekman, Saron, Senulis, & 
Friesen, 1990). Yet aggression is associated with approached related emotions such as 
anger (Harmon-Jones & Allen, 1998). Future researchers may want to reexamine this and 
determine if moral disgust in fact may be associated with aggressive tendencies. 
 There were a few limitations to the present study worth noting. First our mode of 
data collection was self-report. Participants may have been over or under reported affect 
due to social desirability or motivation to conceal prejudice. Participants may have also 
been feeling emotions that they did not accurately report on their questionnaire. 
 Future studies could possibly use more physiological means for collecting these 
data in a way that the participants cannot hide their true reactions. This can be done through 
recording facial expressions looking for micro expressions and eye tracking rather than the 
self-report method. 
  Despite the above limitations, the present work shows a complete understanding 
of men’s anti gay affect, requires a comprehensive assessment of how cherished masculine 
norms lead men to experience such strong negative emotions toward gay men. 



Masculine Role Norms

39  SSU McNair Scolars Research Journal

Appendices

Figure 1. This chart depicts the immorality ratings. Both high and low endorsers rated higher in im-
morality ratings toward the gay clip compared to the neutral clip.  Yet the high endorsers rated higher 
in immorality than the low endorsers did for the gay clip. 

Figure 2. The chart above depicts disgust ratings. The neutral clip is yet again rated very low 
among both high and low endorsers and that the gay clip is rated higher is disgust. But there is a more 
discernable difference between the low and high endorsers towards the gay clip. Here we see high 
masculine role norm endorsers showing a more substantial difference in disgust ratings. 
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Figure 3. This chart depicts the anger ratings. We have the axis to the left ranging from 1-3 instead 
of 1-6. The results we found for anger ratings were not as strong as for the disgust and immorality 
ratings, but this was still found to be statistically significant. Here we see the neutral clip being rated 
lower than the gay clip by both high and low endorsers, but that the gay clip has a difference among 
the high and low endorsers. High endorsers felt more anger towards the than low endorsers did. 
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Introduction

 T lymphocytes participate heavily in the adaptive immune response, with regula-
tion mediated through intracellular signaling pathways. Activation of these cells is initiated 
by the ligation of an antigen presented on the major histocompatibility complex of an anti-
gen presenting cell to the T cell receptor (TCR). The TCR requires double phosphorylation 
on its immunoreceptor tyrosine-based activation motifs (ITAMs) to be able to continue 
the signal cascade intracellularly. Phosphorylation of the ITAMs is reliant upon Src family 
kinases, which in turn have been found to be positively regulated by the protein tyrosine 
phosphatase, CD45 (McFarland et al., 1993). Evidence has suggested that the absence 
of CD45 expression 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 in 
terms of T cell signaling is critical.    
 CD45, also known as the common leukocyte antigen for its prevalence in he-
matopoietic cells, is a transmembrane protein tyrosine phosphatase with two intracellular 
domains. Sequence 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 domain is the site of catalytic activity. The ex-
act function of the distal domain remains elusive, although it has been speculated to play 
a supportive role in dephosphorylation (Nam et al., 2005). This is in contrast to CD148, 
another protein tyrosine phosphatase. Unlike the double cytosolic domains of CD45, this 
phosphatase features a single catalytic domain. The exact role of CD148 in T cell signaling 
is unclear. Studies have shown up-regulation of the phosphatase after activation of the 
TCR, suggesting that it plays a regulatory role (Lin et al., 2004).    
 Present in the catalytically active site of both phosphatases is a cysteine thiol. 
Once deprotonated, the thiolate anion is susceptible to oxidation. Due to the high conserva-
tion of the catalytically active cysteine among protein tyrosine phosphatases, cellular redox 
has been suggested as a means of regulation (den Hertog et al., 2004). Numerous studies 
have utilized hydrogen peroxide as an oxidizing agent, but few have studied nitroxyl.    
 The study of nitroxyl as a biological agent is in its infancy. Recent interest in this 
small molecule has been stimulated by studies demonstrating its potential for pharmaco-
logical use. Nitroxyl donors are required for biological studies, since nitroxyl by itself will 
spontaneously dimerize into hyponitrous acid before decomposition into nitrous oxide and 
water (Fukuto et al., 2008). The most popular donor is Angeli’s Salt, since its solubility and 
release of nitroxyl at physiological pH makes it ideal. Attack of a thiolate anion on nitroxyl 
results in N-hydroxysulfenamide, which in the presence of excess thiol generates a disul-
fide, while absence of sufficient thiol allows for rearrangement into sulfinamide. Oxidation 
to a disulfide is easily reversible in biological systems whereas it is much more difficult 
from a sulfinamide (Fukuto et al., 2008).     

It is known that thiol proteins vary greatly in their sensitivity to oxidation (Baty 
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et al., 2005). The goals of this study are to compare the relative sensitivities of each phos-
phatase to oxidation and the effectiveness of nitroxyl and hydrogen peroxide as oxidizing 
agents.

Proposed Methods

The methods for this study are adapted from Rider and Young (2003). Cultured 
Jurkat and DOX cell lines will be exposed to hydrogen peroxide or a nitroxyl donor, such 
as Angeli’s salt, before lysis and capture. Capture of CD45 will be achieved by use of an-
ti-CD45 monoclonal antibodies coated on a 96-well plate. Capture of CD148 will be done 
in a similar manner, using anti-CD148 monoclonal antibodies. To protect against further 
oxidation by free oxygen, dithiothreitol (DTT) will be added. Phosphatase activity will 
then be measured by using fluorescein diphosphate (FDP) as a substrate. Fluorescence will 
be measured at 485/530 nm, with readings taken every minute for one hour. Since T cell 
expression of the phosphatases differs, relative oxidation will be compared using a percent-
age based on activity during a non oxidized state. 
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Abstract

 For aquatic turtles, righting time may be an important trait for the survival of 
turtles, especially in juveniles. It may also be used as a fitness index. A faster righting 
response of the juvenile may reduce its vulnerability to predators when their smaller size 
makes them more vulnerable than they will be as adults. Our study observed potential 
variables that may affect E. marmorata righting time, such as body mass, mean incubation 
temperature and incubation temperature variance. Our current results suggest that body 
mass has a significant effect on E. marmorata righting and latency time while incubation 
temperature variance and mean incubation temperature do not.  

Introduction

 Fitness of an individual is defined as reproductive success, the rate of conversion 
of energy into offspring (Brown, 1993). Individuals that do not reach reproductive age do 
not get to reproduce; therefore they have a fitness value of zero.  Turtles are a group in 
which hatchlings are typically very small and have to survive many years before their first 
reproductive event.  The righting time of a turtle therefore may be indirectly correlated with 
survival and thus may be one index used to judge fitness (Delmas et al, 2007). Righting time 
is defined as the ability of a turtle to return to an upright prone position after being placed 
upside down on its carapace; latency time is defined as the first push of the turtle attempting 
to right itself using either one of its limbs or neck.  The ability to quickly right oneself can 
prevent dehydration and decrease time exposed to predators, since turtles in an upside-
down position are particularly vulnerable to predators, changes in body temperature, and 
in some cases may be susceptible to dehydration during land movements because of their 
aquatic nature (Finkler, 2001; Polo-Cavia et al, 2012).

There have been studies on variables that affect turtles’ righting response in 
aquatic turtle species such as the red-eared slider (Trachemys scripta elegans) and the 
smooth softshell turtles (Apalone mutica). In Ashmore and Janzen’s study (2003), they 
evaluated the influence of how constant versus fluctuating incubation temperatures affect 
A. mutica and suggested that even though righting time was not significantly influenced 
by temperature treatment, righting time tended to increase with increasing temperature 
fluctuation. On the other hand, another study suggested that incubation temperature affected 
the righting response of T. scripta (Freedberg et al, 2004). These studies indicate that there 
may be multiple variables that can affect righting time, including incubation temperature, 
which has been shown to have significant effects on many aspects of development in 
reptiles with environmental sex determination (ESD) (Freedbreg et al, 2004).  Our study 
species, the western pond turtle (Emys marmorata), has experienced population declines, 
but no published studies have been conducted on the righting time response for this species.

E. marmorata is a native species on the western coast of North America (Buskirk, 
2002). E. marmorata is a freshwater aquatic turtle that was once very abundant in 
its historical range, but studies have shown that the species is in decline due to habitat 



Western Pond Turtle

45 SSU McNair Scholars Research Journal

disturbance and loss (Spinks et al, 2003). Along with habitat disturbances, the illegal pet 
trade, human food consumption and introduction of invasive species like the red-ear slider 
are also adding to their decline (Micheli-Campbell, 2011). The species protection status is 
listed as a Species of Special Concern in California, threatened in Oregon and endangered 
in Washington (Spinks et al, 2003). In our present study, we hypothesize that incubation 
temperature variance and mean, and body mass will affect E. marmorata righting and 
latency time. 

Materials and Methods

Flip tests were conducted in three trials for each turtle at the San Francisco Zoo. 
Time of day [afternoon] and tank temperature of 74.2°F were kept constant. The turtles 
were first randomly isolated into their assigned cup to prevent them from having group 
interaction. Then each turtle was tested individually inside a plastic tub lined with three 
paper towels. The turtle was 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). The stopwatch began the moment the turtle was placed on its carapace inside the 
plastic tub. Latency time was recorded at the first push of the turtle using either its limbs 
or neck to attempt to right itself. Righting time was recorded when the turtle completely 
flipped back on its plastron. Each trial was approximately 30 minutes, so each turtle was 
given about a 30 minutes time interval to rest before the next flip trial. 
 The total sample size was n = 34, but depending on the score measurements of 
the turtles, we excluded those turtles that didn’t reach the score measurement requirements 
or for which there was no temperature data for them. A turtle was scored as “fast” if the 
turtle completely right within six seconds, and “slow” if turtle completely right after six 
seconds. A turtle actively trying to right itself without success was also scored as “slow” 
and assigned a 60 seconds mark for the turtle’s righting time if the turtle right itself after 
60 seconds, but before 90 seconds. To score the time, we followed protocols similar to 
Sparling et al (2006) and Colbert et al (2010). The time scored was based on a 1:10 ratio 
from a previous study scored for T. scripta by scoring righting within 1 minute as fast and 
right after 1 minute as slow with a total of 10 minutes (Sparling et al, 2006). A maximum 
of 90 seconds for the turtle to actively try to right itself was also based on a previous study 
for the painted turtle (Chrysemys picta) (Colbert et al, 2010). Turtle must have latency and 
righting time data in all three trials to be included in the numerical data analysis. 

A turtle was excluded from numeric data analysis if there was no active attempt 
performance to right itself in after 60 seconds, but was scored as “slow” for categorical 
analysis. Turtle was excluded from incubation temperature data analysis with righting time 
and latency time if there was no incubation temperature data for it. The average of three 
righting time and latency time trials were used for the numerical data analysis. JMP version 
10, fit model was used for the current data analysis.

Results
 The current result suggested that mass has significant effect on righting time and 

latency time. Righting and latency time were not significantly effected by mean incubation 
temperature or incubation temperature variance. In reference to figure 1, the fit model 
showed mass as a significant variable that influenced righting time (n = 32, F =10.28, p = 
0.0034). Righting time was not significantly effected by mean incubation temperature (F = 
0.67, p = 0.49) or temperature variance (F = 0.49, p = 0.49). In reference to figure 2, the fit 
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model showed mass as a significant variable that influenced latency time (n = 32, F = 4.81, 
p = 0.0368). Latency time was not significantly effected by mean incubation temperature 
(F = 3.45, p = 0.07) or temperature variance (F = 2.32, p = 0.14).

Discussion

Our current findings suggest that incubation temperatures may not have a 
significant effect on latency and righting time, but further research can be conducted to 
see if incubation temperature variance and mean have an interaction with each other. We 
speculate that body mass has a significant effect on both latency time and righting time 
because the lighter the turtle is, the less strength it takes to flip itself over. In addition, 
aspects of overall health were not assessed that may contribute to their mass, and therefore 
to their righting time. 

Since this research is still in progress, one of our research goals is to continue 
observations to see if future data collections support the current results. With a larger 
sample size (more flip tests conducted), we may be able to replicate our results. We may 
also uncover additional factors we did not previously take into consideration. This could 
result in a change of our methods to control for as many factors as possible with each 
replication. We can also expand the observation to include the effects of growth rate, clutch, 
metabolic rate, sex, testing environment surface, activity level, temperature interaction, 
body temperature and different times of day on E. marmorata righting time. Other research 
has suggested that investigators should include clutch as an important variable in behavioral 
studies for turtles (Steyermark, et al, 2001). Having a large sample size with which to test 
clutch effects will be beneficial, as well because to run a contingency test, we need a 
sample size of more than 5 per category [clutch]. 

Appendix

Figure 1. Fit model showed line of fit for the log of actual righting time by log of predicted righting 
time in seconds. P-value of 0.004 suggested that the model has significant effect on 91% of the data.
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Figure 2. Fit model showed line of fit for the log of actual righting time by the log of predicted 
latency time in seconds. The p-value of 0.0106 suggested that the model is a significant data analysis 
for 41% of our data.

References

Ashmore, G. M., & Janzen, F. J. (2003). Phenotypic variation in smooth softshell turtles (Apalone 
mutica) from eggs incubated in constant versus fluctuating temperatures. Oecologia, 
134(2), 182-188.

Brown, J. H., Marquet, P. A., & Taper, M. L. (1993). Evolution of body size: consequences of an 
energetic definition of fitness. American Naturalist, 573-584.

Buskirk, J. (2002). The Western Pond Turtle, Emys marmorata. Radiata, 11 (3), 3-30.

Colbert, P. L., Spencer, R. J., & Janzen, F. J. (2010). Mechanism and cost of synchronous hatching. 
Functional Ecology, 24(1), 112-121.

Delmas, V., Baudry, E., Girondot, M., & PREVOT‐JULLIARD, A. C. (2007). The righting 
response as a fitness index in freshwater turtles. Biological Journal of the Linnean 
Society, 91 (1), 99-109.

Freedberg, S., Stumpf, A. L., Ewert, M. A., & Nelson, C. E. (2004). Developmental environment 
has long-lasting effects on behavioural performance in two turtles with environmental sex 
determination. Evolutionary Ecology Research, 6(5), 739-747.

Finkler, M. S. (2001). Rates of water loss and estimates of survival time under varying humidity in 
juvenile snapping turtles (Chelydra serpentina). Journal Information, 2001(2), 521 – 525. 

Hays, D. W., McAllister, K. R., Richardson, S. A., & Stinson, D. W. (1999). Washington State 
recovery plan for the western pond turtle (p. 66). Olympia, WA: Washington Department 
of Fish and Wildlife.

Micheli‐Campbell, M. A., Campbell, H. A., Cramp, R. L., Booth, D. T., & Franklin, C. E. (2011). 



Lor

Spring 2014, Volume 4, Issue 2 48

Staying cool, keeping strong: incubation temperature affects performance in a freshwater 
turtle. Journal of Zoology, 285(4), 266-273.

Polo-Cavia, N., López, P., & Martín, J. (2012). Effects of body temperature on righting 
performance of native and invasive freshwater turtles: Consequences for competition. 
Physiology & behavior, 108, 28 – 33. 

Sparling, D. W., Matson, C., Bickham, J., & Doelling‐Brown, P. (2006). Toxicity of glyphosate as 
Glypro® and LI700 to red‐eared slider (Trachemys scripta elegans) embryos and early 
hatchlings. Environmental toxicology and chemistry, 25(10), 2768-2774.

Spinks, P. Q., Pauly, G. B., Crayon, J. J., & Bradley Shaffer, H. (2003). Survival of the western 
pond turtle (< i> Emys marmorata</i>) in an urban California environment. Biological 
Conservation, 113(2), 257-267.

Steyermark, A. C., & Spotila, J. R. (2001). Body temperature and maternal identity affect snapping 
turtle (Chelydra serpentina) righting response. Copeia, 2001(4), 1050-1057.

Turtles, W. (1999). Wetland Turtle Habitats Potentially Impacted by USACE Reservoir Operations.



Taking Diversity Outside of the Classroom

49 SSU McNair Scholars Research Journal

Speed Diversity Dialogue®: Taking Diversity Outside of the Classroom

Paul Martinez, Sociology
Research Mentor: Elisa Velásquez-Andrade, Ph. D.
   
   The United States demographic population trends clearly indicate that intergroup 
contact with people of diverse backgrounds will continue to increase in this country. Mi-
nority populations will increase from 37% in 2010 to 52.3% in 2050 (US Bureau Census, 
2011; Pew Hispanic Center, 2008). Furthermore, as the ethnic/racial populations of this 
country continue to increase, institutions of higher education are challenged to effectively 
fulfill their diversity mission and vision statements and pursuit of educational equity. In a 
survey conducted by Velásquez, et al (2012) at Sonoma State University (SSU) students 
reported having more opportunities to interact with diverse populations before coming to 
SSU (73.6%) than after joining our university (41.4%). Therefore, there is a greater need to 
provide multiple opportunities for students to engage in effective interactions with people 
of diverse backgrounds while completing their education at SSU.
 Our team developed and evaluated a research-based training model called 
Speed Diversity Dialogue® (SDD®) which is a low-cost, high-efficiency multicultur-
al competence training that allows participants to have face-to-face interactions and 
promotes diversity dialogue with peers. Participants interact with each other for a con-
secutive series of 3-minute conversations based on 10 diversity prompts about the Big 
8 of diversity (culture, race/ethnicity, gender/sex, sexual orientation, religion, age, dis-
ability, and socio-economic status). At the end of each 3-minute period, participants 
change partners and continue the dialogue using a different prompt. As of Spring 2013, 
SDD® training has benefited over 1,800 SSU students, 250 students at universities all 
over the country, and 150 professionals. Speed Diversity Dialogue® serves as an ex-
cellent ice breaking and team building exercise that creates a safe space to learn more 
about multiculturalism. So far, our research indicates powerful short-term effects be-
tween pre and post tests comparisons on participants’ multicultural competence, which 
includes awareness, knowledge, skills, and motivation for social action (Velasquez, 2013).  
 However, we need to assess the long-term effects of SDD® including changes in 
levels of participants’ racial prejudice. The proposed study will assess the long-term chang-
es in participants’ racial prejudice and other behaviors after participation in the SDD® full 
training which includes the dialogue (interactive), a Power Point presentation (didactic), 
and large group discussion. The didactic presentation addresses key concepts, theories, 
research and issues relevant to diversity and multicultural excellence. Based on a review 
of the literature on racial prejudice, we have identified the need to develop an overall 
racial prejudice scale, as opposed to using available scales developed for specific racial, 
religious, or sexual minority groups. Participants will wear a button saying “Ask me About 
the Big of Diversity” and will fill out standardized journal entries and surveys before and 
after the study is completed. 

Understanding Racial Prejudice

  Quillian (2006) explains racial prejudice as a negative emotion or affective feel-
ing toward a target group (antipathy) and as a poorly founded belief about members of the 
target group (a stereotype). He proposes new forms of understanding prejudice including: 
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(a) symbolic racism—i.e., unconsciously views of an entire race as an abstract group with 
certain negative attributes, (b) modern racism—i.e., subtle prejudicial behavior, and (c) 
laissez-faire racism—i.e., negative stereotyping of an ethnic group.
 Byrd (2011) posits that racial prejudice is often examined at the individual level, 
but it can also summarize a group’s attitudes toward another group. He contends that in 
the past racial prejudice was manifested when racial-ethnic differences were explained as 
outright genetic inferiority. However, modern forms of prejudice result in an exaggeration 
of cultural differences, further limiting positive emotions toward a racial-ethnic group. 

Reducing Racial Prejudice

 Radloff (2007) conducted a study to examine the educational effects of diversity 
course requirements on undergraduate students’ racial attitudes towards African Ameri-
cans. His study found that the completion of one diversity course alone does not reduce 
students’ level of racial prejudice. Nonetheless, students who had already completed their 
diversity requirement and were taking additional diversity courses were more likely to 
express lower levels of racial prejudice. Students did not express laissez-faire racism (neg-
ative stereotyping) but expressed symbolic racism (general assumptions about a group). 
Students had a tendency to blame African Americans themselves for not working “hard 
enough” to succeed. 
 Blanchard, Lilly, and Vaughn (1991) investigated the problem of racism on col-
lege campuses. Students participated in what appeared to be an opinion poll. Prior to taking 
the poll participants were exposed to a general normative influence—i.e., a confederate 
influenced participants to conform in order to be liked and accepted by them—or an anti-
racist normative influence—i.e., a confederate influenced participants’ beliefs and actions 
to oppose racism. They found that participants exposed to antiracist normative influence 
expressed less racist opinions to the poll. These findings suggest creating social settings on 
college campuses that allow antiracist opinions as a form of public expression can mini-
mize all forms of prejudice. 
 Further, Roet and Hiel (2011) explored how people’s general epistemic inten-
tions—i.e., the need for information that will allow people to conclude an issue that had 
previously been ambiguous—may contribute to beliefs about racial groups and racism. 
The researchers focused particularly on essentialist entitativity—i.e., beliefs about the 
uniformity, informativeness, and inherent core of racial groups, in relation to epistemic 
intentions. The results showed that prejudice could be understood as expressions of epis-
temic needs. Therefore, participants felt the desire to attain unambiguous, easy, and swift 
judgments and knowledge about social reality. In addition, “a person’s prejudice is unlikely 
to be merely a specific attitude to a specific group; it is more likely to be a reflection of his 
whole habit of thinking about the world” (p.105). 
 Paluck and Green (2006) looked at overall prejudice reduction models. In their 
study the researchers looked at how students were able to influence close friends and casual 
acquaintances in their school with public behaviors such as speaking out against biased 
jokes. They concluded that the norms and mechanisms of small group or peer discussion 
are promising avenues for diversity research and intervention. Also, they explained that 
diversity-training workshops break down participants’ stereotypes and encourage their em-
pathy and racial prejudice reduction. 
 Dovidio, Gaertner and Kawakami (2003) investigated intergroup relations and 
possible avenues for reducing prejudice. In a cross-sectional analysis they found that high-
er intergroup contact in social settings predicted weaker separate group representations, 
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which in turn predicted lower levels of prejudice. Hence, intergroup contact not only re-
duces prejudice, but also undermines negative group stereotypes. These authors found that 
increasing what people know about others can reduce bias in at least three ways. First, with 
more information about others, people may be more likely to see others as individuals, 
and reduce stereotypes. Second, greater knowledge of other groups may reduce ambigu-
ity about how to interact with others, which can reduce the likelihood of avoidance of 
members of other groups, in turn reducing discomfort. Third, enhanced intercultural un-
derstanding, in terms of better historical background or increased cultural sensitivity, may 
reduce bias by increasing recognition of injustice. 
 Dixon (2010) investigated racial prejudice frameworks and how they decrease 
negative intergroup attitudes and stereotypes to promote positive relations between groups. 
He found that both the quality and the amount of contact with a dominant group might 
reduce minorities’ perceptions of racial prejudice. Dixon conducted a random digit dialing 
survey using a prejudice reduction perspective. He found that positive interracial contact 
improves Black people’s attitudes toward White people on standard indices of prejudice. 
Hence, having positive personal encounters with White people may reduce Black people’s 
reliance on overgeneralizations about intergroup relations.

Implicit Bias

 People hold implicit and explicit attitudes and biases that affect their assumptions, 
interactions, and behaviors towards others.  Greenwald, McGhee, and Schwartz (1998) de-
fined implicit attitudes as “actions or judgments that are under the control of automatically 
activated evaluation, without the performer’s awareness of that causation” (p. 1464). Re-
cently, researchers have studied the role of implicit (automatic/unconscious) bias against 
racial/ethnic minorities. For instance, Blair, Havranek, Price, Hanratty, Fairclough, Farley, 
Hirsh and Steiner (2013), measured implicit and explicit biases held by Caucasian staff 
against their Latino and African American co-workers. They defined bias as the negative 
evaluation of one group and its members relative to another expressed explicitly (e.g., “I 
don’t want to work with Latinos”) or implicitly (e.g., negative nonverbal behavior). Re-
searchers found that explicit (conscious) bias was weak to non-existent but implicit bias 
(unconscious/automatic) was manifested against the two racial minority groups. 

Relevance to Study

 Each of the studies in the above section shows how easy it is for people to have 
explicit and implicit racial prejudice. Research also shows that having direct interaction 
between people of different races, overtly challenging prejudicial behavior, and provid-
ing diversity training can reduce negative stereotypes and racial prejudice. Therefore, it 
is important for undergraduate students to take diversity courses or diversity trainings to 
challenge their racial prejudice views and for instructors to intentionally infuse diversity 
content within their curriculum. Creating safe spaces and promoting effective conversa-
tions about racial prejudice will increase awareness about social inequalities and motivate 
students to pursuit social justice. Institutions of higher educations need to make a con-
scious effort to increase students’ level of multicultural excellence and become effective 
professionals and leaders in a diverse society.

Pilot Study

Students from a class who participated in the full Speed Diversity Dialogue® 
training were invited to participate in a pilot study aimed at identifying the effectiveness 
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of wearing a button as a way to continue the diversity dialogue outside the classroom. Six 
volunteer students wore a pin-on button saying: “Ask me About the Big 8 of Diversity”. 
Students were instructed to keep a log about any interactions prompted by the buttons, 
to note the date, kind of questions they were asked, information they or the other person 
shared around the Big 8, and any demographic information the person disclosed to them. 
Participants also wrote down additional comments they found interesting during their in-
teractions. At the end of the semester, students wrote a reflective paper on their experience 
and learning. 

Qualitative analyses revealed seven major themes. Participants reported: (1) the 
button design was effective, the message was concise, and the colors were eye-catching, 
(2) increasing their awareness about the self and others over time with one participant 
stating, “We talked about how racism is still present in America. The thing with our society 
and generation is that we are ‘hush hush’ about everything”, (3) developing the ability to 
establish conversations and interactions around the Big 8 of Diversity with other people, 
(4) having a better understanding and deeper knowledge of the Big 8 of Diversity, (5) 
encountering challenging dialogues with others but being able to sustain the conversation. 
For example, a participant reported, 

An individual…was quick to express his beliefs that Sonoma State is perfect the 
way it is…This individual was very stubborn and was difficult to speak to; how-
ever, I tried my best to inform him about the Big 8.

Sixth (6) developing a sense of self-efficacy, the project helped them to realize they were 
agents of change, which some had never had the opportunity to experience before, and  
(7) having a deeper understanding of the existence of general prejudice among people. A 
participant stated, “This is also a great way to get to know others more and their standing 
on certain views and prejudices about the Big 8 of Diversity”. 

Overall, wearing the buttons allowed participants to engage in meaningful inter-
actions with others, which in turn increased their confidence about discussing key aspects 
related to people within the Big 8 of Diversity, and developed a sense of self-efficacy as 
agents of change. This pilot study suggested there were positive long-term effects of SDD® 

training and that measuring racial prejudice and other behavioral changes were important 
variables to further assess the effectiveness of such training.

Purpose of the Study

The purpose of this study is twofold. (a) To assess the long-term impact of Speed Diversity 
Dialogue® on participants’ overall level of racial prejudice using a questionnaire, and (b) 
To document participants’ specific awareness, learning and commitment to promote social 
change using in-depth interviews.

Method

Participants
 
 Participants (n=30) will be a sample of convenience who are undergraduate stu-
dents from all majors and representing the demographic characteristics of students at the 
university.
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Procedure
 
 After every SDD®training, students will be invited to participate in this project. 
Those who agree to participate will be given a button to wear during the semester. The 
main investigator will complete individual meetings with each interested participant within 
a week. In that meeting, participants will sign the consent form, receive the journal and 
instructions, and clarify any questions. As an incentive to complete the project, participants 
will be entered into a $100 dollar gift card raffle. 
 
Measures and Data Collection Procedures
 
 Quantitative. Racial prejudice will be measured using a 5-point Likert racial prej-
udice scale specifically developed for this study. Participants will take the racial prejudice 
scale before SDD® (Time 1) & after SDD® (Time 2), and at the end of the “Button Project” 
(Time 3). This scale will measure an overall level of racial prejudice as opposed to focusing 
on one specific race/ethnicity.
 Qualitative. Grounded Theory will be used to conduct the qualitative analysis of 
the journal entries provided by the participants at the end of the study and the transcripts of 
the in-depth individual interviews.

Expected Results

It is expected that participants’ racial prejudice attitudes to decrease from Time 
1 to Time 2, and decrease even further between Time 2 and Time 3. Also, it is expected 
to find in the in-depth interviews additional levels of understanding of the experiences of 
minority groups within the Big 8 of Diversity and illustrate commitment to promote social 
change. 
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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.

Single mothers participating in the welfare system encounter personal and struc-
tural obstacles in meeting the basic needs of our most vulnerable population, the children 
living within their households. Post-secondary education provides these women with the 
opportunity to acquire the skills and qualifications needed to obtain employment capable 
of supporting their ascension from the welfare rolls and the conditions of poverty. The 
1996 reform of welfare created in the Personal Responsibility and Work Opportunity Rec-
onciliation Act’s (PRWORA) limited access to education with work first policies. Through 
PRWORA institutional barriers to opportunities that would support self-sufficiency for its 
participants stemmed from the policies that emphasized employment activities as the pri-
mary objective for participation in the welfare system. These barriers affect a significant 
portion of student parents, as pending educational attainment creates an economic vulner-
ability to poverty and welfare participation.

This paper will substantiate the need for support services for low- income student 
parents pursuing post secondary degrees, through the integration of previous research con-
ducted on U.S. poverty, the welfare system, and the experience of low-income student par-
ents. The exploration of literature on these topics will provide the previously collected data 
necessary to establish the relationship between poverty, welfare, and low-income student 
parent’s experience. As proposed the McNair research project, will focus on surveying stu-
dent parents at Sonoma State University (SSU) and Santa Rosa Junior College (SRJC) to 
assess their experience as students and parents, uncover institutional barriers, and identify 
support services. The objective of this McNair project is to determine what is needed to in-
crease participation in post secondary education, improve support services for low-income 
student parents, and increase access to the economic mobility of post secondary education
  The purpose of this study is to evaluate the experiences of the general population 
of student parents and compare it to the experiences of SSU and SRJC student parents who 
are also participating in the welfare system. This comparison will create an opportunity to 
identify how to increase completion of post secondary academic pursuits for individuals 
seeking to escape poverty through education. Contrary to the negative perceptions about 
low income parents ability to find success in mainstream society, low income student par-
ents have systematically been shut out and diverted from the post secondary education and 
locked into poverty and bottom end employment. Against the odds and the system, welfare 
participants are navigating their way through the college and welfare system simultaneous-
ly, in the evaluation of their experience is the opportunity to increase access, support, and 
success, in venturing from the constraints of poverty to the opportunities that accompany a 
post-secondary education.

Literature review

U.S. Poverty

The examination of poverty here in the United States suggests that it is a con-
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sequence of our systemic failures and the ideology that poverty is the sole result of the 
failings of the individual (Polakow, 2004; Hays, 2003). The prevalence of poverty is not 
isolated to those who fall into inferior categories, life course theory indicates that approx-
imately 39% of all Americans will experience poverty by age 75, making the issue of 
poverty a concern for both the poor and non-poor (Rank, 2005). The Current Population 
Survey (CPS) and Survey of Income Program Participation (SIPP) are sources of labor 
force and income information used to determine the life course statistics; the inaccuracy of 
self-report and the collection period are factors in reliability. The circumstance of poverty 
and the hindrance of the conditions that exist within it are at the center of both the individ-
ual and societal motivation for addressing the resolution of poverty in the U.S. The primary 
deviation on the road to resolution has been the historic and systematic 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

Structural obstacles to escaping poverty can be discussed as 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 dom-
inated career fields (Hays, 2003). This creates 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 obtainment of 
the skills and education necessary for sufficient economic opportunity is a significant fac-
tor in the experience of the women participating in the welfare system (Hays, 2003). The 
issue of poverty and the lack of financial resiliency that exist for female-headed households 
support the necessity of single mothers rising not only off the welfare rolls but also beyond 
the grasp of poverty (Kates, 2004). 

Welfare Reform challenges to decreasing poverty in the U.S.

The Personal Responsibility Work Opportunity and Reconciliation Act (PRWO-
RA) welfare reform enacted in 1996 was presented as having the intention of decreasing 
the growing number of Americans receiving welfare. The objectives of the reform did 
not include the subject of poverty or education, which created a determination of success 
that did not equate to or 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 
superseded 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 consistent theme of insufficiency in the type of jobs available and the needs of these 
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families. The single parent household most likely subjected to the choice between adher-
ing to work first requirements or the financial sanction for non-compliance are the most 
susceptible to low wage employment. The pitfalls of low wage employment, discussed by 
Hays (2003), Riemer (2004), and Kahn (2004), consist of minimal hourly wages, no flexi-
bility with scheduling, no benefits or room for advancement, and less than full time hours, 
which does not alleviate the conditions of poverty (Hays, 2003; Kahn, 2004; Rank, 2005). 
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 applied to these single parents becomes one of the first 
structural obstacles to accessing the educational opportunities required to create financial 
resiliency. The amount of time an individual is allowed to participate in education or train-
ing is limited and must be deemed approved by the assigned caseworker (Hays, 2003; 
Ratner, 2004). If the educational pursuit is not deemed appropriate then the participant 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), Kahn (2004), Polakow, 
and Riemer (2004), demonstrate how the current work first policy impedes the pursuit of 
post-secondary education through rigid requirements, misinformation, and caseworker re-
sistance which create blocked access to education for welfare participants.

 Exclusion from post-secondary education

The consistent negative perception of the welfare participant, from deserving to 
non- deserving poor, supports how work first evolved into national policy that contra-
dicts the importance of human capital (Shaw, 2006). The implications and perceptions 
about poverty and the individuals within its class are evident in both the policies that man-
date their existence and their exclusion from the collective whole. The exclusion from the 
collective whole is achieved by pointing out the physical characteristics that result from 
deprivation that directly results from the poverty (Adair, 2003). This concept is established 
through first hand recounts of the how the conditions of poverty present themselves in 
physical characteristics (Adair, 2003). However, the personal experiences of women who 
have transitioned out their origins of poverty into the academic world have the opportunity 
to provide a dual perspective as to what it means and how it carries continual meaning to 
have experienced poverty (Adair, 2003). 

 As the nations leaders promote and support increased access to higher education 
as a means to prosper on an individual and national level, this does not extend to welfare 
participants (Ratner, 2004). These groups of people are blocked directly and indirectly off 
the road to higher education through the time limits, the rigid requirements of work first ac-
tivities, inadequate child care, exemption rules for new parents, the small monetary benefit, 
and thus are discouraged from pursuing a post secondary education (Shaw et al., 2003). 
The benefits of obtaining a degree are not limited to the earning potential but extend to the 
quality of life and opportunities for continued growth for the entire household. However 
with the enactment of PRWORA a decline in college attendance and successful completion 
for mothers participating in the welfare system that would increase their earning potential 
and unlikeliness to return to welfare participation occurred (Hays, 2003; Kates, 2004).
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Research Proposal

The proposed research will evaluate the experience of student parents who par-
ticipate in the welfare system with the goal of strengthening support and access to upward 
economic mobility through post secondary education. The overall benefit to both the poor 
and non-poor has been substantiated by the dire conditions and impact on society that the 
existence of poverty creates. However this research is intended to address the individual 
consequences, through alleviation of the structural pressures that hinder access to post sec-
ondary education for the welfare participants who pursue them. In the comparative analysis 
of student parents who participate in the welfare system with those who do not, the data 
will provide the information necessary to evaluate where there experiences differ. This 
approach varies from the perspective of the critique of welfare legislation and policy, in 
that it originates with individuals with an already established connection to post secondary 
education. 

To collect data, participants will be given the Student Parent Survey (SPS) at 
Sonoma State University (SSU) and Santa Rosa Junior College (SRJC), 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, The questions include demographic in-
formation, access to resources, childcare use, housing resources, financial aid, challenges 
and barriers to success, aspirations and motivations, affects on children, and links to social 
capital.

The data produced from the SPS will be utilized to conduct a comparative eval-
uation of the general student parent experience, based on the entire sample results, to that 
of Sonoma State University and Santa Rosa Junior College student parents who simulta-
neously participate in the welfare system. This comparison will aid in the identification 
of additional barriers created by welfare participation, which impede access to the post 
secondary education necessary to increase earning potential and ascension from poverty. 

Anticipated findings 

It is anticipate that the data will indicate that student parents participating in the 
welfare system experience additional stressors created by the limitations, requirements 
and insufficient financial resources of PRWORA. Furthermore, it is anticipated that this 
research will uncover how the work first requirements will have an adverse impact on the 
length of time and ability to complete post secondary education degrees, such as a Bache-
lor’s degree, that are necessary to get out of poverty.

Implications 

Increasing access and support to post secondary education for low-income student 
parents will provide them with the employment opportunities necessary to achieve finan-
cial independence and self-sufficiency. 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 identi-
fication of challenges and supports experienced by student parents will aide in the concen-
trated institution of policies that promote the alleviation of poverty through post secondary 
education.
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Calcification and Corrosion of a Coralline Seaweed

Mallory Rice, Biology
Research Mentor: Karina Nielsen, Ph. D.

Introduction
 Human activities, including the burning of fossil fuels, cement production, and 
deforestation, are increasing the amount of carbon dioxide (CO2) in our atmosphere. The 
current rate of increase is more than 100 times faster than the increase that occurred when 
the last ice age ended (Ewald, 2013). Since the industrial revolution, the ocean has ab-
sorbed one-third of the CO2 produced by humans (Sabine, et al., 2004). In the last 250 
years, the partial pressure of CO2 (pCO2) in the atmosphere has risen by an estimated 
40% since pre-industrial times when pCO2 levels ranged from 180-300 ppm (parts per mil-
lion) (Doney, Fabry, Feely, & Kleypas, 2009). 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 rapid economic growth, low population growth, and rapid introduc-
tion 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 also absorbed by the ocean, altering its 
carbonate chemistry. Carbonate chemistry in the ocean is regulated by the following chem-
ical reaction:

CO2(atmos)↔ CO2(aq)+ H2O ↔ H2CO3 ↔ H+ + HCO3
- ↔ 2H+ + CO3

2-

As atmospheric CO2 (CO2(atmos)) dissolves into seawater (CO2(aq)), carbonic acid (H2CO3) is 
formed, releasing hydrogen ions (H+) and thus lowering the pH of the ocean. This decrease 
in pH is known as ocean acidification (OA). The extra H+ ions bond with carbonate ions 
(CO3

-2) to form bicarbonate (HCO3
-). This chemical reaction decreases the carbonate ion 

concentration in the ocean and the saturation state of CaCO3 (Cao & Caldeira, 2008; Do-
ney, Fabry, Feely, & Kleypas, 2009).
 The saturation state (Ω) of CaCO3 is a measure of its potential to be precipitated 
or dissolved and is defined by the following equation (Doney, Fabry, Feely, & Kleypas, 
2009): 
          [Ca2+ ][CO3

2-]
 Ω=           Ksp

where Ksp is the solubility product of CaCO3. 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 undersatu-
ration (Feely et al., 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, & Bud-
demeier, 1998).
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 The absorption of CO2 by our oceans has resulted in the shoaling of both the ara-
gonite and calcite saturation horizons (where Ω = 1.0 for each mineral form, respectively), 
exposing coastal organisms with calcified structures to more corrosive waters. Organisms 
that form hardened structures of CaCO3 produce them in different mineral forms or poly-
morphs (aragonite and calcite) depending on the species. Calcite also varies substantially 
in its solubility depending on the ratio of Mg to Ca. Aragonite and high Mg calcite are more 
soluble than low Mg calcite (Ries, Skeletal mineralogy in a high-CO2 world, 2011).
 A study by Feely et al. (2002) found that the aragonite saturation horizon (the 
depth in the water where Ω transitions from >1 above it <1 below it) has become shallower 
(or shoaled) by 30-200 m since preindustrial times. Along the northeastern Pacific Ocean, 
the aragonite saturation horizon is 100-300 m from the surface, which allows undersatu-
rated seawater from upwelling to reach the continental shelf. Additionally, along the Cal-
ifornia coast, undersaturated, corrosive waters (with respect to aragonite) currently reach 
depths as shallow as 40-120 m (Feely R. A., Sabine, Hernandez-Ayon, Ianson, & Hales, 
2008). If acidic conditions continue to worsen along the California continental shelf as pre-
dicted, then shoaling of the aragonite saturation horizon is likely to occur more often and 
for longer periods of time, directly impacting shallow coastal organisms. 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 
growth 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 provide habitat for a diversity of or-
ganisms, and are 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 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 spe-
cies 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 to Ca ratio in their calcite as Ω declines (Ries, 
Skeletal mineralogy in a high-CO2 world, 2011), but also exhibit non-linear responses in 
calcification as a function of Ω (Ries, et al., 2009). There are two-layers of calcite magne-
sium 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 
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environment intracellularly. Thus photosynthesis has the potential to lessen the negative 
impacts of ocean acidification by increasing alkalinity (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. van-
couveriensis growing in the low intertidal zone contain higher CaCO3 content than that 
growing in the high intertidal zone. The variation of CaCO3 content may be due to the met-
abolic 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 con-
ditions at the site of calcification (Gao, Aruga, Asada, Ishihara, Akano, & Kiyohara, 1993; 
Chisholm, 2000) and could be responsible for reducing calcification within the alga’s cell 
walls 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 envi-
ronmental factors that contribute to variation in Ω (Feely R. A., Sabine, Hernandez-Ayon, 
Ianson, & Hales, 2008). 

We hypothesize that the lower CaCO3 content of high zone coralline algae is due 
to the increased thermal and desiccation stress from the longer emersion times during day-
light low tides in the spring and summer months compared to low zone coralline algae. We 
further predict that high zone C. vancouveriensis will have less calcification around their 
cell walls and also have a lower Mg/Ca ratio in their CaCO3. 

Methods
 

To test these hypotheses, we will conduct a month long reciprocal transplant field 
experiment with C. vancouveriensis during the summer of 2013 at the Kibesillah Hill (KH: 
39.600-123.789) research site in Mendocino County. Ten small (~5 cm2) pieces of rocky 
substrate covered with C. vancouveriensis will be chiseled from the low and high areas 
within the coralline’s natural distribution, 0.924 m and 1.18 m respectively, and then at-
tached with Z-spar® marine epoxy to chiseled out depressions in the rock. Specimens from 
the high and low zone will be randomly chosen and half of the specimens from each zone 
will be re-placed in their original zone and the other half will be transplanted to the opposite 
zone from which they were taken. Sampling will occur at the beginning, middle, and end of 
the experiment. Nontoxic fluorescent stains (Calcofluor white) will be used to measure the 
growth of the algal stems in the field (Martone, 2010). Placing the growing fronds under a 
UV light and photographing them will allow the growth rate to be measured using Image 
J software. The CaCO3 mass will be determined by comparing dry mass of thalli before 
and after decalcifying the algae in dilute hydrochloric acid (Martone, 2010). Additionally, 
light microscopy and Scanning Electron Microscopy (SEM) will be utilized to measure 
the degree of calcification in the cell walls in the high and low zone specimens, as well as 
the transplants from the experiment. SEM specimens will be prepared into thin-sections, 
epoxied, and ground before viewing. SEM with Energy Dispersive X-ray Analysis (EDX) 
(SSU Keck Laboratory) will be utilized to visualize the morphology, crystalline structure, 
and chemical composition of the cell walls of C. vancouveriensis. Magnesium and calcium 
content within the cell walls will also be determined using SEM. 
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Significance 

In order to better understand the vulnerability of coralline algae to increasing OA, 
we need to better understand the natural causes of variation in CaCO3.  However, due to 
a lack of consistency in experimental design by past OA studies, little is known regarding 
the natural fluctuations in pH experienced by calcifying organisms that inhabit the rocky 
intertidal zone. Many experimental designs have constant pH levels throughout the dura-
tion of the experiment, however many calcifying organisms, including C. vancouveriensis, 
experience natural variations in pH level. 

In this study we propose to experimentally investigate how changes in tidal ele-
vation affect degree of calcification and the properties of the CaCO3 itself in the coralline 
alga C. vancouveriensis. Our investigation will be coinciding with the natural upwelling 
events found along the California coast, so our study should indicate 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). 

This study will provide a deeper understanding regarding the sources of natural 
variation in CaCO3 content of C. vancouveriensis as an independent factor of OA. Under-
standing 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 pro-
cesses of calcification within coralline algae and may also result in C. vancouveriensis 
being utilized as a proxy for future studies involving OA.
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Abstract

Chromium is found in many different foods and has shown to alleviate symp-
toms associated with type 2 diabetes. The most common states that chromium exists are 
chromium(III), which is proposed to aid in glucose metabolism, and chromium(VI), which 
is a known toxin. To this day, we have yet to determine how chromium(III) affects us bio-
logically. The focus of this experiment is to obtain a low molecular weight chromium(III) 
binding protein after exposure to chromium(VI) through isolation and purification. Once 
the protein of interest is located, 1-fluoro-2, 4-dinitrobenzene (FDNB) will be used to tag 
the N-terminus amino acid. The twenty naturally occurring amino acids will then be ex-
posed to FDNB and used as standards in order to identify their N-terminal end. The ab-
sorbance and retention times will be compared using high performance liquid chromatog-
raphy (HPLC) to the absorbance of the twenty amino acids. Lastly, the N-terminus will be 
identified by comparison of these absorbance peaks and retention times. This will direct 
future work towards determining the linear sequence of the amino acid units in order to 
determine its activity. 

Project Objective and Specific Aims

The overall objective is to understand the biological activity of a chromium(III) 
binding protein from bovine liver tissue after exposure to chromium(VI). Since chromi-
um(III) is considered a biological trace mineral important in glucose metabolism, the low 
molecular weight chromium(III) binding protein is thought to be a product of this isolation 
process. We are unsure of how this protein affects our body because of chromium(VI) and 
chromium(III) relation through redox reactions. Either can be oxidized or reduced to the 
other making it hard to determine what happens biologically. 

Specific Aim 1: Isolate a 15.6 kDa chromium binding protein from bovine liver after ex-
posure to chromium(VI).  

Specific Aim 2: Identify the N-terminus amino acid of the chromium(III) binding protein.

Background and Significance

 Today, chromium(III) is found in a variety of foods, dietary and vitamin sup-
plements which helps aid in glucose metabolism and weight reduction. The biologically 
active form of chromium, low molecular weight chromium binding protein (LMWCr or 
chromodulin), has shown to have potential therapeutic tendencies in treating the symp-
toms of type two diabetes but current studies only produce a proposed mechanism for this 
phenomenon. 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 chro-
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mium(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 play a unique 
role in the auto amplification of insulin signaling. As shown in Figure 1, there are insulin 
sensitive cells throughout 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 binding of chromium and apo-chromodulin. Holo-chro-
modulin will then bind to the active insulin receptor, which will further activate and open 
the glucose channel allowing for more glucose to pass. 

Then again, a competing hypothesis proposes the chromium(III) taken from di-
etary supplements can be oxidized to chromium(VI), a known carcinogen and that this 
form could be responsible for weight reduction (Mulyani, Levina, and Lay, 2004). Strong 
oxidants, such as H2O2 and ClO-, are produced naturally by cells, particularly those in-
volved 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 mod-
el for chromium(VI) induced carcinogenesis is shown in figure 2 (Codd, Dillon, Levina, & 
Lay, 2001). 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. 
 As you can see, these two theories are very controversial. 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) sup-
plement business (Peterson, Banker, Garcia, & Works, 2006). 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 was removed by centrifu-
gation for 10 minutes and the supernatant was left overnight to stir in a 50% ethanol solu-
tion 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 our solution. The excess ethanol was then syphoned off and then 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, a positively 
charged ion exchanger. 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). By increasing the salt concentrations from .01 M NaCl with 50 mM Tris buffer – 1 
M NaCl with 50 mM Tris buffer (pH~7.0) in the column it pushes down our positively 
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charged protein while the DEAE gel sticks to the negatively charged proteins. A green band 
will come off the column, be collected, and further separated with a Millipore Amicron 
stir cell. A1kDa molecular weight cut-off filter will be used to remove larger proteins. The 
fractions are washed with 250 mL D.I water to remove buffer salts and then lyophilized. 

The lyophilized sample was 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-acetonitrile over a 30 minute period. The desired 15.6 kDa protein elutes in 8-10 min-
ute range with noticeable peak (216 > 570nm) and green fraction color. More chromium 
binding proteins elute later during the process but are not collected. The samples purity 
is 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 .1527 g of Sanger’s reagent, 1-fluoro-2,4-dinitro-
benzene, 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 hy-
drochloric 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 can then be 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

Even though six chromium binding proteins have been found in the lab, the focus 
is to isolate a 15.6 kDa protein after exposure to chromium(VI). One of the steps in the pu-
rification 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 (Peterson, Banker, Garcia, & Works, 2006). Also, during this process a 
yellow band eluted as well. Earlier work by Vincent (2000) has suggested that this yellow 
species is bile. 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 min range where the larger peaks indicate UV detection at 216 nm 
and the smaller peaks indicate UV detection at 570 nm. Using prep HPLC and a fraction 
collector, the 10th -14th sample was collected, lyophilized and run on a SDS-PAGE gel (Fig-
ure 4). The farthest left and right lanes represent the molecular weight ladder and the inside 
lanes is where the protein was injected. Unfortunately the gel did not turn out as expected 
because there was no band present in the 15.6 kDa range. Instead there was a streaking 
in the upper half and nothing in the lower half. Regardless, the gels show no amount of 
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protein, which was confusing because the HPLC chromatograph shows the opposite. As a 
result of this, a UV-Vis was taken of the protein to check if chromium was present (Figure 
5). From the UV-Vis, it is shown that there is in fact chromium present in our protein be-
cause of the d-d transitions. We are still hopeful that it is the 15.6 kDa chromium binding 
protein we are looking for.  
  
Conclusion
 
 The process of isolating the 15.6 kDa chromium binding protein begins with re-
acting chromium(VI) with bovine liver, then followed by many purification and filtration 
techniques. Even though a gel was not produced, there is still evidence that there was pro-
tein present from the initial chromatograph. Future work will be directed upon running an-
other gel with the last amount of protein left. Since the process of obtaining the chromium 
binding protein of interest yields such low amounts, it could be possible that the quantity 
of protein injected in the well was not sufficient enough and therefore no band appeared. If 
the protein band doesn’t show up then another purification process must be started. 

Appendix

Figure 1: Proposed mechanism for the activation of insulin receptor activity by chromodulin (LM-
WCr) in response to insulin.
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Figure 2: The uptake-reduction model for Cr(VI)-induced carcinogenesis.

 
Figure 3: HPLC chromatograph of purified protein using C4 Phenomenex Jupiter prep column. 
Sample was detected at 216 nm and 570 nm.
         

Figure 4: An SDS-PAGE gel run on the purified protein. First 
and last lane represent the molecular weight ladder and the in-
side lanes represent protein.
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Figure 5: UV-Vis taken from the 10 minute fraction collected from HPLC.
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Learning Style Preferences, Study Habits, Study Environments & Ac-
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Introduction
 Individuality is the main crux of our society today. People have their specific 
ways to order their coffee, one style of shoes can come in well over ten different colors and 
patterns, and on a plane you can have a window, middle, or aisle seat—exactly what you 
pick and choose depends on your personal preference. Nearly everything in our lives today 
can be customized or altered in some manner to better suite our preferences; it comes as no 
surprise that within education, learning style preferences have gained “acceptance not only 
among educators but also among parents and the general public” (Bjork, Pashler, McDan-
iel, & Rohrer, 2008, p.106 ). The term learning styles refers to the ways in which people 
can learn information through visual, auditory, and/or kinesthetic modalities (Quantum 
Learning Network-SuperCamp [QLN-SC], 2011). Learning styles and the idea of a learn-
ing style preference pushes a notion “that all people have the potential to learn effectively 
and easily if only instruction is tailored to their individual learning styles” (Bjork et al., 
2008, p.107). 
 Researchers and educators have been trying to figure out different schemes or 
models to explain how people think and learn for decades. The more wildly revered ones 
are Dunn and Dunn’s learning-styles model (e.g., Dunn, 1990), Kolb’s (1984; 1985) Learn-
ing Styles Inventory, Honey and Mumford’s (1992) Learning Styles Questionnaire and 
Fleming’s (1987) VARK Inventory (Bjork et al., 2008). All of these models, inventories, 
and questionnaires try to dive into the inner workings of a person’s mind to discover the 
modality in which they learn, process, and prefer to give and receive information. It is 
much disputed exactly what those modalities themselves are though. “Kolb’s (1984; 1985) 
Learning Styles Inventory…conceives of individuals’ learning processes as differencing 
along two dimensions: preferred mode of perception (concrete to abstract) and preferred 
more of processing (active experimentation to reflective observations)” (Bjork et al., 2008, 
p. 107). Fleming’s VARK inventory was developed in an effort to improve faculty de-
velopment and to help students become better learners. VARK, an acronym for visual, 
aural, read/write, and kinesthetic preference modalities…” (Marcy, 2001, p.118). Quantum 
Learning Network uses a more streamlined version of VARK called the VAK, which they 
adapted from How Your Child Is Smart by Dawna Markova (1992), which focuses on only 
the visual, auditory, and kinesthetic modalities. In looking at the American population vi-
sual learners make 60 percent of people, kinesthetic learners make up another 30 percent, 
and auditory learners make up the last 10 percent (Graniel, 2003). This is the set of learning 
style modalities that will be used in this study. 

“The popularity and prevalence of the learning-styles approach may, of course, 
be a product of its success in fostering learning and instruction” which all of these models, 
inventories, and questionnaires hope to do just this (Bjork et al., 2008, p.107). “Everyone 
has a learning style [preference]. Our style of learning, if accommodated, can result in 
improved attitudes toward learning and an increase in productivity, academic achievement, 
and creativity” (Griggs, 1991, p.1). In a way this notion of learning styles and learning style 
preference can help reinforce the idea of any student being able to learn if the lesson is 
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taught in a way that matches their learning style preference (Bjork et al., 2008, p.108). “If a 
person or a person’s child is not succeeding or excelling in school, it may be more comfort-
able for the person to think that the education system, not the person or the child himself or 
herself, is responsible…it may be more appealing to think that the fault lies with instruction 
being inadequately tailored to one’s learning style” (Bjork et al., 2008, p.108). Most studies 
on the actual statistic validity of learning style preferences and academic achievement yield 
very few positive results. Yet the concept of learning styles and learning style preferences 
creates a platform for our society today to continue in its likes to be highly individualized 
but at the same time put the blame on others and not take ownership. 

To clarify between learning styles and learning style preferences it should be not-
ed that “it is commonly believed that most people favor some particular method in inter-
acting with, taking in, and processing stimulior information” (Kara, 2008, p.77). Though 
people learn and process information through all three modalities, barring any disabilities, 
each person typically has a more preferred modality—this is their learning style prefer-
ence (QLN-SC, 2011). The learning style preferences to be considered here are visual, 
auditory, and kinesthetic; these are the ways in which people most prefer to receive and 
give information. “It is necessary to determine what is most likely to trigger each student’s 
concentration, how to maintain it, and how to response to his or her natural processing style 
to produce long term memory and retention” (Bjork et al., 2008, p.107).  “The practical 
benefits of classifying individuals learning styles include placing them in learning and 
work situations with people whose learning strengths are different from their own, improv-
ing the fit between their learning style and the kind of learning experience they face, and 
practicing skills in areas that are opposite of their present strengths” (Hay Ground, n.d., 
p.11). The knowledge of specific preferences are argued to be critical in helping students, 
and learners in general, succeed.

Learning style preferences are personal and reflective of the individual, how the 
individual chooses to process through the information received is up to them. “Educational 
psychology students and aspiring teachers are being taught that students have particular 
learning styles and that these styles should be accommodated by instruction tailored to 
those learning styles” (Bjork et al., 2008, p.106). Learning style preferences basically con-
clude that a person’s brain most prefers to think about, receive, and give information in 
one of the three modalities. “There is a specific version of the learning-styles that evidently 
looms largest both within the education literature and within the mind of most people 
writing about learning styles: the idea that instruction should be provided in the mode that 
matches the learner’s style...referred to as the meshing hypothesis—the claim that presen-
tation should mesh with the learners” (Bjork et al., 2008, p.108). Though there is much to 
be argued to that concept, the individual needs to be held accountable for his or her own 
academic performance as well. Things that are in an individual’s control are things like 
their study habits and their study environment. As is documented, teachers are being told to 
teach to their students’ learning style preferences (Bjork et al., 2008). If this expectation is 
being placed on teachers to improve students’ academic performance, it would make sense 
for students to be expected to study in ways and environments that might relate to their 
learning style preference. 

We expected that the previously mentioned meshing hypothesis could be extended 
and applied in that if a student’s learning style preference meshed (matched) with the ways 
in which they studied as well as the environment that they studied in that there would be 
an increase in their academic performance (Bjork et al., 2008). That is, if a student has 
a visual learning style preference, they study in manners that are highly visual and in an 
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environment that is consistent with this preference as well, that they will have a higher 
academic performance then if they did not study using visual study techniques and in a 
visually conducive environment. Though the original meshing hypothesis between student 
learning style preference and teacher lesson instruction style did not yield any supporting 
data, little has been researched to explore the possibility of the effect of study habits and 
study environments that hypothetically support and mesh with an individual’s learning 
style preference which could then in turn increase a student’s academic performance (Bjork 
et al., 2008).

Methods

Participants

Data was collected from a total of 199 undergraduates (48 men, 151 women) at 
Sonoma State University. These participants were gathered from two professor’s “Intro-
duction to Psychology” classes. Participants were offered extra credit by their professors 
for participating in the online survey. The participants were 18 to 23 years old (M= 18.32 
years). No participants needed to be excluded from the study.

Design, Procedure and Survey Structure

 This study used a correlation matrix design between the independent variable 
of learning style preference and the dependent variables of study habits and study envi-
ronment while also using the participants’ exam score to explore the effects meshing of 
learning style preferences, study habits and study environment have on academic perfor-
mance. Participants completed an online survey that took approximately 15 minutes to 
finish. This study used a survey containing mainly Likert scale questions ranging from 1 to 
5 to evaluate a participants learning style preference, study habits, and study environment. 
To measure academic performance the score of their first Psychology exam in the course 
was obtained. In this survey participants were asked questions pertaining to how they most 
like to receive information in a class in both lecture style and discussion style, what they 
concentrate on, the teacher style they prefer, and such; this portion pointed to their learning 
style preference of either visual, auditory, or kinesthetic. These questions pertaining to 
learning style preference were ranked from 1 “strong disagree” to 5 “strongly agree”. The 
answers to these questions provided the participants learning style preference. Participants 
were then asked how often they use certain study techniques and how important or unim-
portant certain things were to have in their study environment. These items were previously 
coded for being either visual, auditory, or kinesthetic study techniques/study environment 
characteristics. 

Measures

 The learning style survey assesses three modalities: visual, auditory, and kines-
thetic. Higher scores on the visual subscale indicate that an individual prefers visually 
stimulating lessons. Sample items include, “I prefer teachers who use diagrams, Pow-
erPoint, and/or handouts” and “When getting directions for something in class I pay the 
most attention to what the teacher has written down for directions”. The sample average 
scores on the visual subscale was 4.02 (SD=.47). Along with this the visual study tech-
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niques of “reviewing figures and tables from notes/textbooks” and “using highlighters 
and/or sticky notes” had a Cronbach alpha of .49. Higher scores on the auditory subscale 
indicate that an individual prefers auditorially stimulating lessons. Sample items include, 
“I prefer lessons where there is a lot of discussion” and “I prefer teachers who explain 
things to me verbally”. The sample average scores on the auditory subscale was 3.74 
(SD=.54). ). The auditory study techniques of “asking the teacher clarifying questions 
during class or office hours” and “studying with classmates” had a Cronbach alpha of 
.54. Higher scores on the kinesthetic subscale indicate that an individual prefers kin-
esthetically stimulating lessons. Sample items include, “I prefer lessons where there is 
something to do that involves being able to move around” and “When getting directions 
for something in class I pay the most attention to what the teacher demonstrates for us”. 
The sample average scores on the visual subscale was 3.8 (SD=.72). Kinesthetic study 
techniques of “taking notes while reading over text for a class,” “rewriting your notes” 
and “using flashcards” had a Cronbach alpha of .57. 

Results
 A between-subjects analysis of variance (ANOVA) was executed on the mesh-
ing of learning style preference and study habits/study environment assessing participants’ 
academic performance. Data analysis revealed no statistically significant results. Though 
academic performance did increase when participants used study habits that were related 
to their learning style, the correlation was not statistically significant (See figures 1, 2, and 
3). Though there was a trend of auditory study skills being positively correlated with any 
learning style preference; visual learning style preference (p=.164*, ή^2=.021), auditory 
learning style preference (p=.182*, ή^2=.010), and kinesthetic learning style preference 
((p=.077, ή^2=.277).

Figure 1:
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Figure 2:

Figure  3:

Discussion
 
 This study aimed at finding if there was a correlation between learning style pref-
erences and study habits and study environments. It looked to change the current argument 
for learning style preferences to strongly influence the way teachers create and execute 
their lessons (Griggs, 1991; Bjork et al., 2008). This study took the meshing hypothesis and 
applied it to the study habits and study environments of learners, so that if a student studied 
in a way that correlated with their learning style preference than they would have more 
successful academic performances (Bjork et al., 2008). The difference here is that this 
study looks more towards the individual to use their knowledge of their own learning style 
preference to do better academically. This moves away from the idea of students being 
able to do better academically simply by their teacher teaching in a way that nurtures their 
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learning style preference (Bjork et al., 2008). In looking at the results of this study the trend 
of auditory study habits improving one’s academic performance makes more sense than 
the actual study habits. The auditory study habits were about asking the teacher clarifying 
questions and studying with classmates. It is clear that if a student asks for clarification on 
a topic they are confused about that their academic performance will increase because now 
they hopefully have a better understanding of the topic. 
 All of the research found and done for this study was based in a typical class-
room. No research was found on how learning style preferences operate when a person 
has a learning disability in one or more of the three modalities of visual, auditory, and 
kinesthetic. A special education student with Dyslexia might need more help with visual 
information in a classroom, which could be augmented through a more auditory or kines-
thetic lesson. The same could be applied to a student with Attention Deficit Hyperactive  
Disorder (ADHD) or a student who is partially/fully deaf. The correlations between study 
habits, teacher presentation of information, study environment, related topics may actually 
be statistically significant if deficits or challenges in one of the areas of modalities was 
present.
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