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To the Reader:
The goal of every McNair Scholar's project is to place historically underrepresented
students in American graduate schools. SSU's McNair project, which we call NoGAP (for
National Graduate-School Achievement Program) on campus, is no different. We help
students represent themselves to graduate schools, through graduate school application
materials and other means, such that application evaluators have "no choice" but to accept
our McNair Scholars for enrollment. What we all work towards is to elicit the following
response from application evaluators: "We must have this student in our program."
NoGAP helps students represent themselves in the most positive manner possible
by a number of methods. Professional staff prepare students for the GRE, we investigate
graduate programs with students in order to facilitate a good fit for them, and we work
with students on drafts of the Statement of Purpose, among many other activities. We
have received good results so far and are sure, given the ability of these students, we will
continue to receive good results in the future.
For too long now only the privileged in American society have had easy access
to graduate education, not so much because graduate schools discriminate against
nontraditional students, but because nontraditional students have never had a good way
to learn all of the concepts and strategies one needs to learn in order to gain acceptance
to graduate schools. Much of this information, historically, has been communicated
by the family members and friends of privileged students who have been to graduate
school. Privileged students learn the ropes by growing up in non first-generation student
households.
One of the most important ways NoGAP helps students is by facilitating the NoGAP
Research Project. All McNair Scholars are required to complete a quality research project
during the last year ofpal1icipation in the program. McNair Scholars do not produce the
research project on their own, but rather with the help of an SSU faculty member. The
relationship between the McNair Scholar and the Research Mentor developed during the
research process is one ofthe most important experiences these students gain. We cannot
say enough about the SSU faculty who participate in NoGAP as mentors. They have
generously provided their time, knowledge, and enthusiasm to developing the projects.
Wc arc vcry proud ofthc rcscarch work SSU's McNair Scholars havc done, and
examples of this work comprise the content ofthis 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 quality research in mathematics, biology,
anthropology, sociology, and psychology, among other disciplines.
Some of the work you see here has already been presented at professional academic
conferences; some of it will be presented in the near future. As you look through the
research articles, you will see that our McNair Scholars are aware that the work they do
does have the potential to advance the creation of knowledge in their fields. They have
become aware of what it takes to be 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 ajob well
done!
The NoGAP Advisors: Monique Pearl, Daniel Smith, and leffDavis
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Weaving through Time: Karuk Basket Weaving Continuity
and Revitalization

Carolyn Smith:Anthropology
Research Mentor: John Wingard, Ph.D.

Introduction

Baskets have always been central to the Karuk culture. They have been
used for gathering, cooking, storing, gift giving, wearing, and making medicine.
Baskets could be plain or fancy, miniature to over three feet tall. They were used
for various aspects of life: birth, marriage, ceremony, death, and many things in
between. And, Karuk basketry changes just as cultures change, reflecting a variety
of outside influences, adjusting to changes in the environment, varying with
subsistence patterns, and failing to flourish if not continually maintained.
The meaning of Karuk basketry has shifted over the course of 160 years, since
the discovery of gold along the Klamath River. At one time, baskets were used for
utilitarian, ceremonial, and ritual purposes. They were utilized in every aspect of
food production, from gathering acorns, to processing the nutmeats, to cooking
and serving food and water. Basket caps were worn everyday, with especially
elaborate ones saved for ceremonies. They were used by medicine men and
women and they were given as gifts.
The art of basket weaving has changed radically since the time of contact in
1850. Women had access to metal grinders, eliminating the need for the hoppers
that were handed down from generation to generation. The white settlers brought
with them a whole host of cooking and serving utensils, making it unnecessary for
weavers to replenish their stock of utilitarian baskets. Also, with the availability of
wood and metal storage containers, basket weavers no longer had to spend months
or even years producing the enormous storage baskets that lined the shelves of
their plank houses.
With the shift from subsistence to a cash economy, many weavers produced
baskets that were sold to tourists. The whims of the buyers often dictated the style,
size, and design of the baskets. During this time, children were being torn from
their family homes and sent to government boarding schools. Gone were the days
a girl could learn the art of weaving from her mother. Many girls, if they were to
weave at all, would learn after their own children were born.
In the last forty years, there has been a renewed interest in basket weaving. No
longer are baskets being made for utilitarian purposes, nor are there many baskets
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produced for the tourist trade. Instead, baskets serve as a symbol of cultural
identity and artistic expression.
Methods
This paper is the result of a combination of background research, participant
observation, and interviews. Lila O'Neale's (1995) book, Yurok-Karok Basket
Weavers, has proven to be valuable resource because her extensive detailed
descriptions of techniques, designs, and materials, and it captured the Karuk basket
weaving tradition in transition. Additionally, O'Neale's work is unique because,
rather than utilizing the practice of salvage anthropology by capturing the most
idealized samples of traditional basketry, she focused on the aesthetics of the work
produced by the Karuk, Yurok, and Hupa tribes (Blum Schevill, 1992).
Perhaps a more important work on contemporary Karuk basket weavers is the
collection of interviews by art historian Ron Johnson (1997) in the work entitled,
Her Mind Made Up. In the late 1980's and through the 1990's, Johnson interviewed
a number of Karuk, Yurok, and Hupa basket weavers while creating a collection
of basket caps for an exhibit at Humboldt State University. Basket cap production
has been declining in popularity because of the technical skill required to make
them, but the interviews by Johnson documented the process and has preserved
the knowledge for future generations. In addition, Johnson interviewed a few of
the weavers that O'Neale had worked with fifty years previous, highlighting the
changes, as well as the continuity of the Karuk basket weaving tradition.
My first foray into the world of fieldwork was as much a personal project as it
was academic. Being of Karuk descent, yet without knowledge ofeither the culture
or language, I wanted to make my research an opportunity to discover some of my
family heritage. My paternal grandmother was born in the town of Happy Camp,
California and was sent to Chemewa Indian School in Salem, Oregon at a young
age. She left Happy Camp forever at the age of sixteen. She was very reluctant to
speak of her Karuk heritage, and it wasn't until well after her death that I began to
hear bits of information about her history.
I conducted my study over the course of a month in the town of Happy Camp,
California. In addition, I attended and participated in two gatherings; one weekend
gathering in Happy Camp, and one day long gathering in Orleans, California.
While there are many Karuk, Hupa, and Yurok weavers along the course of the
Klamath River, because of time constraints, I chose to remain in Happy Camp
in order to foster a deeper relationship with the weavers, and learn, first-hand,
the art of basket weaving. I realize that one month of field research is only an
introduction into the question of how the basket weaving tradition is maintained
in Karuk culture; however, I feel that my work provides a solid foundation upon
which to build.
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Figure 1: Map of Lower Klamath River.
http://www.rogueklamath.comllower_klamath.htm
Historical Context

The Karuk Tribe occupies territory in Northern California along the middle
courses of the Klamath River, with historical village sites at the mouths of Camp
Creek, Salmon River, and Clear Creek (Kroeber, 1976). Their nearest neighbors,
the Hupa and the Yurok share many of the same ceremonies and mythologies
as the Karuk, though they all speak mutually unintelligible languages (Bright
1978). Linguist Victor Golla (2007) estimates that the Hokan language, of which
the Karuk speak, has a time depth of approximately 8000 years, making it "the
oldest linguistic relationship among western North American languages." While
estimates ofarrival vary from five to ten thousand years ago, it is important to point
out that, in the Karuk tradition, they have lived on the Klamath River since the
world began; "from the Karuk point of view, they are so closely tied to their land
that the land is in them and a part of them, and essential to their self-definition"
(Hinton paraphrasing Karuk Indian doctor, Jeanerette Jacups-Johnny, 1994).
The Karuk were gatherers, fishers, and hunters with salmon and acorns being
important staples. Traditionally, families would set up temporary camps to collect
stores of acorns from the tan oak (Bright, 1978). The Karuk actively sculpted their
landscape through the use ofcontrolled burning, harrowing and conscious gathering
during the seasonal round with the only cultivated plant being tobacco (Anderson,
2005; & Bright 1978). The controlled burns allowed plants to regenerate year
after year, increasing their yields and reducing invasive pests. The Karuk had and
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still strive to maintain a symbiotic relationship with the land because many of the
native plants fail to thrive in overgrown, untouched conditions I (Anderson, 2005).
The spring salmon spawning was celebrated with the "World Making"
ceremony, in which the first salmon of the season was ritualistically eaten by the
fatawenan, or shaman (Kroeber, 1976). Julian Lang (1994), Karuk scholar, notes
that this spring rite, which was revived in the 1980's, is called the lrahiv or World
Renewal Ceremony. The World Renewal ceremonies were performed as seasonal
food sources became available and symbolically served to revitalize the world
(Bright, 1978; & Kroeber, 1971).
The Karuk social organization was considered by Bright to be "ideal anarchy,"
as there were no chiefs "in the ordinary sense"; instead, rich men were leaders
solely based on their wealth. Even though there were many taboos in place,
individualism was encouraged. Transgressions of social norms were viewed in
two distinct ways: supernatural transgressions would bring about bad luck and
when there were transgressions against people or property, the wronged party
could demand payment.
Storytelling was an important form of recreation and education. Myths and
stories were told during the winter and recounted the time before the creation of
humans. Baskets were featured prominently in Karuk myths. As one example, the
myth of the Greedy Father explains how baskets were revered and honored, as
well as expressing the profound connection basket weavers have with the plants
that they cultivated and harvested. 2 Margolin (1981) states:
When a Karuk woman went out to collect pine roots,
hazel stems, and bear-lily for her baskets, she moved in
an animate and indeed passionate world. She gathered
her basket materials from people-from a woman
and her children who had been dreadfully poor. By
plucking the roots and stems she was not harming these
people but rather honoring them .... Her relationship
with [these plants] was one of partnership, friendship,
even equality.
Plants that are used for basket weaving are considered to be spirit beings from
before the time of human population and are known as the lkxareeyav (Cohodas
1997). Because baskets are so revered in the culture, they are subject to many
taboos, or "Indian Laws." Johnson (1997) notes, "Ideas oflndian law are closely
tied to Indian world views about the balance between humans and nature and
between humans and the spiritual world." It was taboo to weave after participating
in mourning rituals (Bright, 1978). Indian law also mandated that women not
weave at nighttime, in boats, or while menstruating (Johnson 1997). It was, and is,
also tradition for basket weavers to give away their first basket as a sign of respect
(personal communication).
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Upheaval of the Karuk Way of Life

The Karuk were devastated by the Gold Rush during the mid-nineteenth
century. Miners came to their lands in 1850, tumed out the Karuk and bumed
their villages. Many fled the area, heading for the mountains (Bright, 1978). Upon
returning to the area a year later, the Karuk found their village site occupied by
the miners. According to Lang ( 1994), by 1900, the Karuk population was twenty
five percent of the precontact population. Bright stated that by 1948 less than
two-dozen full-blooded Karuk were identified. This figure is a bit of a misnomer
because many Karuk did not self-identify as such because of the social stigma
attached to being Native American (personal communication).
Beginning in the late-nineteenth century and continuing through the first
half of the twentieth, American policy makers deemed that government-run
boarding schools were the best solution to the "Indian problem" (Adams, 1993).
Officials reasoned that if Native children were taken away from their families
and communities and placed in American-run institutions, then they would be
more easily assimilated into American society. In practice, the schools were
designed to remove the "Indian" from the human being, "culturally, artistically,
spiritually, and linguistically" (Archuleta et aI., 2000). Children were prohibited
from speaking their language, singing their songs, praying, dancing, or practicing
cultural art forms. Because of the belief that Native Americans were unsuited for
higher education, they received vocational training, such as shoe making, sewing,
farming, baking, and carpentry. Additionally, Native Americans across the United
States were "Christianized," that is they were indoctrinated into the Christian faith
as a replacement for their own sacred beliefs (Archuleta et aI., 2000:35; & Adams,
1995).
Boarding school education was a complete reversal of the educational training
Native American children received from their communities. Traditional education
for children was informal, indirect, and unauthoritative; they learned societal
norms and expectations through play, imitation, and practice. Native American
children learned a complete body of skills that would help them be productive
members of their society in a different manner than that which was imposed upon
them through the government schools. Their learning environment became more
restrictive as children were, oftentimes, physically punished for practicing any
aspect of their culture (Dejong, 1993).
"As a result ofboarding schools much knowledge of Karuk ceremony, culture,
language, and traditional life was lost" (Stercho, 2006). Basket weaving declined
when girls were forced to take up sewing, crocheting and other domestic tasks
(Johnson, 1997). O'Neale (1995) noted that mothers were concerned that their
girls were not carrying on the tradition of basket weaving; "they [the girls] leave
for school at six years of age, just at the time when their mothers were imitating
for them the grown women's work in discarded sticks and grass. Perhaps girls do
crocheting or embroidery at school, but never basketry." Children were isolated
from their elders, had no access to their culture, and they became reluctant to even
self-identify as Indian, instead proclaiming to be of another non-Native American
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ethnicity (Greg Gehr, personal communication).
The Karuk suffered two generations of cultural loss through government
boarding school policies (Stercho, 2006). However, the assimilation process
was not necessarily as complete as the policy makers had conceived; "reformers
could not anticipate that many students, caught between contesting claims of
native and white outlooks, were not prepared to abandon one in the process of
acquiring the other, that just as an assimilationist education might win converts
to white civilization, so it was just as likely to produce the bicultural personality"
(O'Neale, 1995). A number ofboarding school students returned to Karuk territory
after leaving school, and some resumed to carry on traditional practices, such as
basket weaving, however ruptured the culture had become. The World Renewal
ceremonies were maintained, but other ceremonies fell by the wayside or were
lost; the language was only spoken by a handful of elders, and was no longer being
taught in the home. Baskets were still being woven, however, but because of the
scarcity of the materials, fewer were being produced (Field, 2008).

Karuk Basketry Tradition in the Twentieth Century
Tribal life rapidly changed with the reduction of children in the villages; the
influx of white settlers into Karuk territories to log and mine for gold interfered
with many social and ritual practices. The basket weaving tradition was disrupted
because of the scarcity of materials that resulted from U.S. Forest Service
policies of fire suppression, in addition to the decreased need for utilitarian basket
production. Weavers slowed down their production ofutensils, such as soup bowls,
dippers, and storage baskets because of the availability of utilitarian goods brought
in by white settlers; also, hoppers, mortars, and pestles were entirely replaced
by mechanical grinding tools (O'Neale, 1995). Basket caps fell out of fashion
when there was readily available clothing to take its place. O'Neale observed
that ceremonial baskets, such as the Jump Dance basket, which was used once
a year during the White Deerskin ceremony, and did not need to be made often.
Additionally, many rituals ceased to be performed and so the baskets that were
central to the ceremonies were not made. Instead, many weavers concentrated on
producing decorative baskets for the tourist market.
With the increase of visitors and settlers to the Klamath River, many basket
weavers increased their cash income by selling their baskets; the more baskets
a woman could make, the more money she had to contribute to the household.
O'Neale stated that only the eldest weaver remembered a time when baskets were
made for use and not for sale; in fact, it was only exceptional weavers who sold
baskets and, and even then, it was to those who could not weave as well.
The tourist trade played a large role in the maintenance of the basket weaving
tradition, but the styles of baskets, the time they took to produce, and the materials
used had changed the nature of the work. The decorative (or "trinket") basket
production increased because of demand from the tourist market. Innovative
shapes and designs became more prevalent because they were designed to attract
buyers. New trends in basket shapes, such as knobs, handles, and narrow necks
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emerged and flat baskets, such as table mats, were invented for the tourist market.
It is important to note that this was not a universal trend and that not every
weaver participated in the tourist market; "In fact, O'Neale interviewed weavers
representing a wide range ofsocioeconomic situations and related weaving choices
pertaining to both Native and non-Native markets" (Cohodas, 1997).
Another major factor that led to the decline of basket production was the
scarcity of materials. With the advent of the u.s. Forest Service in 1907 and the
Clarke-McNary Act of 1924, which increased funding to the Forest Service to
institute policies of fire suppression, the Karuk were no longer able to produce
the fires necessary to insure vigorous growth of much utilized basket materials
(Anderson, 2005). The weavers that O'Neale (1995) interviewed lamented "that
fires cannot be set as they used to be by the old-time weavers, and by regret that
accidental burnings occur so seldom in places where they do most basket makers
any good;" additionally, her weavers noted that new growth of hazel was often
destroyed by the settler's cattle.

Figure 2: Karuk Baskets.
http://www.firstpeople.us/american-indian/pottery-and-baskets/lslkarok-baskets
Karuk Basketry

The earliest written account of Karuk basketry dates to 1775, from a Spanish
expedition by Bodega and Hezeta (Johnson, 1997). Bodega wrote, "The women
cover their heads with a well woven cap made of some flexible trees or other
plants, unknown to us, so tightly woven that water caught in them does not soak
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through." The lack of Karuk basketry within the archeological record is due to two
factors: there have been relatively few excavations in traditional Karuk territory;
and it was custom to burn the baskets a weaver made at the time of her death as
a show of respect to the deceased (Fields, 1985; Bright, 1978; & O'Neale, 1995).
The process of basket weaving begins with the cultivation of the landscape.
The practice of burning the landscape meant that basketweavers had ample
access to bug-free materials (Fields, 1985). Bright (1978) states that burning off
underbrush produced a second growth of hazel sticks which, after two years, could
be harvested. Additionally, basket weaving material was gathered according to
season. Anderson (2005) notes that the seasonal changes indicated that specific
culturally important plants could soon be harvested. Much work was done
throughout the year in order to insure healthy plant growth and, as such, cultivation
of basket materials also had an effect on the rest of the ecosystem. "Burning in
particular affected the abundance and densities of many other animal and plant
species. Thus, this craft left its mark on myriad ecosystems: coastal prairies, oak
savannas, coniferous forests, chaparral, wetlands, and streamsides."
There are many hours of preparation required to create a basket, and most
materials are gathered months before actual use. Hazel and willow shoots are
harvested and then peeled, sometimes taking hours or days to process. After the
sticks are peeled, it is necessary to allow them to dry before sorting them according
to size and width. The length oftime to create a basket is greatly increased without
this step.
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Figure 3: Warp (vertical support) and Weft (horizontal lacing).
Most materials used in the production of baskets are exclusive to the Klamath
River area. Warp, or "body sticks," are either hazel or willow shoots depending
on the type of basket being made. Hazel is the preferable material to work with
because of its durability and strength; "If a cooking basket is to be made, hazel
is the choice. It is tough, so the best qualities will not break in working them,
and the basket is sturdier to withstand the strain" (O'Neale, 1995). Open weave
baskets are typically made from the same warp material, just thinner in diameter.
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Watertight cooking baskets, caps, trinket, storage, and ceremonial baskets are all
made with root wefts. The most common roots used are from various pine trees,
willows that grow along the Klamath, and wild grape root. Many of these finely
woven baskets have overlay designs that are made from layering a second material
over the weft. Overlay materials include bear grass, maidenhair fern, alderbark
dyed woodwardia fern, and, occasionally, lichen-dyed porcupine quills.

Soap Root
Jeffrey Pine Root
Woodwardia

Figure 4: Common weaving materials.
Karuk baskets are always twined with a double, triple, or open weave and are
often made with an overlay pattern of contrasting materials. Baskets were used
for functional purposes, worn as hats, and often played a significant role in Karuk
ceremonies. Numerous baskets were made for all aspects of food collection,
processing, storage, and serving; these include stick plates for drying both acorns
and salmon, burden baskets for carrying fire wood and nuts, hoppers, sifters, and
trays for the processing of acorns, as well as cooking, serving, and storage baskets.
Work hats were plain or made with a simple design; however, ceremonial caps
could be quite elaborate. Open weave baby cradles were made and exchanged;
families would require three to four cradles, increasing in size, for their child's
first two years. Elaborately patterned trinket baskets were woven for the storage
of valuables and were also given as gifts. A variety of baskets were also made
for ceremonies, with the Jump Dance basket being the most technically difficult
to make; "[The Jump Dance basket's] infrequent use and their status as prized
ceremonial regalia made them family heirlooms, handed down from generation to
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generation" (Fields, 1985).
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Figure 5: Common basket types.
Ron Johnson Interviews

In 1996, Ron Johnson, Art History professor at Humboldt University,
interviewed a number of basket weavers for a companion book to a museum
exhibition of basket caps. He recorded the last interviews of a number of Karuk
weavers who began their craft before boarding school policies. Johnson interviewed
Grace Davis, who with her sister and mother, participated in the interviews that
Lila Q'Neale conducted in 1928. Grace and her sister, Madeline, were regarded as
"queens of the river" by the Karuk because of their unsurpassable skill and artistry
(Johnson and Marks 1997:121). Johnson states, "She loved to make a new cap
for every dance. As a young girl she had danced the caps, her very own she said,
which suggested she was an accomplished weaver at a young age" (1997: 121).
Marge Houston, daughter of Madeline Davis, was interviewed by Johnson,
as well. She learned basket weaving from her grandmother and began selling
her basket mats in the 1950's, for fifty cents apiece (personal communication).
She and her mother would travel the country demonstrating their basket weaving
skills. After a long hiatus, she returned to weaving as a means for income:
" ...our main goal was to make them as fast as we could
rather than as well as we could. I found myself in that
camp by supporting myself by making baskets. The
faster I made the basket.. .the quicker my pay, and so I

Spring 2010,Volume I

II

Section One: Research in Full
learned to weave quickly." (Johnson 1997: 142)
She noted that baskets made with porcupine quills command a much higher price
today because, not only are they are difficult to weave, but the quills are hard
to come by, as there are no more porcupines in the area (Johnson 1997: 147).
However, at the time of the interview, she had slowed the pace of her weaving due
to serious health issues.
Verna Reece, a Karuk weaver, was taught by Grace and Madeline Davis. She
states that she began learning to weave in her thirties, after moving back to the
Klamath River area. She took classes that were offered by the Davis's and noticed
that her fellow students were a mix of Karuk and non-Indians (Johnson 1997:151).
Reece stated that her inspiration for basket designs comes from museum catalogs
and books of older Karuk baskets; "I look through them and it seems like I want to
sit down and work" (Johnson 1997: 154).
Reece currently teaches classes at the People's Center in Happy Camp, which
is a cultural center and museum for the Karuk people. She sells her miniature
baskets in the gift store, weaves baby cradles upon special request and donates
a number of baskets a year for charity benefits; "I enjoy that (making baskets
for charities) more than when I sell a basket, then it's like a job ..." (Johnson
1997:158).
Nancy Richardson (Aubrey) was also a student of Grace and Madeline Davis.
In her interview with Johnson, she addressed the connection that basket weavers
have with nature. She states that weavers make the plants healthier by pruning
them, insuring that there will be more materials in the future. She states:
"Respect for the environment is real critical because you
want to leave things just the way you found them if not
better .... You don't want to leave holes in the ground
and you don't want to leave litter anywhere, or in any
way disrespect the plant, because this plant is making
something special." (Johnson 1997: 163)
Johnson also interviewed three young girls who did not weave, but come
from a family of renowned basket weavers. They spoke to the spiritual nature of
baskets, specifically, basket caps. They have had the privilege to participate in
many traditional ceremonies and dances. Pimm Tripp-Allen refers to basket caps
in the following statement: "We believe that the dance stuff, it's alive and has a
spirit and it wants to dance. That's part of the responsibility of having it is that it
needs to dance and it needs to hear the songs" (Johnson 1997: 175).
The succession of interviews carried out by Johnson underscore several points.
(a) Basket weaving has been a continual practice among the Karuk throughout
their history, despite having their tribal lands encroached upon by gold miners and
other settlers in the latter half of the nineteenth century, as well as the assimilation
policies of Indian education. (b) The age in which a weaver learns her craft has
shifted from early childhood to adulthood. (c) Frequently, weavers do not learn
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their craft from family members like they did at the time ofO'Neale's study; "many
now learn in co\1ege and community classes" (Johnson 1997:13). (d) Today's
weavers do not rely on basket weaving as their sole means of income because
of time constraints, poor health, and the scarcity of weaving materials. And, (e),
"Weavers of recent generations speak more frequently about the spiritual value of
weaving. Renewing one's spiritual relation with nature, tradition, and one's Indian
identity are often felt to be lost in contemporary life" (Johnson 1997: 11).
Findings
..We need to start working, to teach someone else down the road. "

According to one weaver that I had interviewed in the summer of 2008, there
are less than a dozen fu\1 time Karuk basket weavers still working today. There
are even fewer cap weavers and nearly all of them are over fifty years old. With
the exception of the classes held in grade schools in Orleans, most weavers learn
in adulthood. It is a craft that requires a lot of time and dedication in order to be
proficient, often taking years to master the skill. Weavers need to learn where
and when to collect their materials, what prayers are said at the time of harvest,
and how to process the materials; the weavers develop an intimate relationship
with the landscape. Additionally, it takes many years of practice in order to create
the intricate patterns on the more technically difficult baskets, such as ceremonial
basket caps and Jump Dance baskets. Each of the weavers that I had the honor to
work with had more than twenty years experience.
Baby cradles, made in an open weave, are especially difficult to make because
it requires an enormous amount of hand strength. One baby cradle weaver stated:
"Making baby cradles is hard on the hands .... I hope to
find someone to carry it on, but nobody has the desire to do
it .... I haven't found one yet .... It's a lot of hard work,
hard on the hands and you have to do it really tight .... you
don't want your baby to fall out."
Shortly after this statement was made, a young woman in the class that I attended
expressed an interest in making a doll cradle. The weaver was excited and eager to
help stating, "I think I just found one!"
The most common baskets being woven today are the beginner's "two-stick"
basket, baby rattles, and miniature trinket and tobacco baskets. ("Two-stick"
baskets are herb baskets made of willow shoot warp and weft, with the warp
encompassing two warp sticks in one tum of the weave). Large storage baskets
have not been made in years, and, as mentioned previously, caps are infrequently
made. Two main reasons for these trends in basket weaving are the lack of time for
new weavers to develop technique, and the lack of abundantly available materials.
Regarding basket caps, one weaver stated:
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We don't have cap makers, only [names of three weavers]
make hats ... not a lot ... you have to have the right shape
and design on it .... You have to add sticks to keep it going
out and also add the design ... have to know how and it's
hard.
The basket weavers that I worked with stated that, while a lot of people try
their hand at basket weaving, only a few stick with it. One weaver stated that she
has seen people give up after the first try because their basket wasn't perfect. She
has also seen some who create "bird's nests," that is uneven weaving technique, on
their first try, but they continue to persist until they get better and better. These are
the people that the weavers try to encourage because of the student's determination
and they want someone to carry on the tradition.
"Some people have the knack, and some have to work at getting the knack. "
Basket weaving classes take place at the People's Center in Happy Camp. Built
in the style of a traditional plank house, the People's Center houses a museum,
gift shop, library, the Basket Weaving Room, as well as offices for the Karuk
language program. It is located in a complex that also houses the tribal offices and
the health and dental clinics. The People's Center is the place for once-a-week
basket weaving classes and serves as the registration center for the twice-yearly
gatherings. The Basket Weaving Room is also used for regalia making classes3 •
The Basket Room has two long fold out tables in the center, with cubbies
lining the walls on the west and the north sides. Baskets in all stages of production
fill the cubbies; plastic tubs of weaving materials, mostly peeled willow shoots
and unprocessed pine roots, as well as the scatterings of bear grass, were tucked
underneath the cubbies. Locked cabinets lined the eastern wall and were filled
with regalia necklace materials such as abalone, Czech glass beads, and dentilium
shells. Underneath the wall cabinets is a long counter with a deep sink that is used
to fill tubs of water to soak basket weaving materials.
Many people in Happy Camp learn how to weave baskets through classes
and the twice-yearly gatherings. The age range of women who were learning to
weave in the classes ranged from late teens to early sixties. I would often see the
same faces over and again, with only work commitments keeping them away for
a session or two. Several of the women were of Karuk descent; however, a few
were from other tribes. Classes in Happy Camp are not limited to those of Native
American descent, neither are they limited by gender. The instructors welcome
almost anyone who shows a genuine interest in learning to weave. It is the desire
to learn and the underlying idea of cultural continuation that is central to the
success of these classes.
The typical first project for basket weaving novices in Happy Camp is the
"two stick" basket, or herb basket, as described by my instructor. Preparation for
the creation of a two-stick basket involves sorting willow sticks into two piles:
the thicker warp sticks and the thinner weft sticks. Initially, at least eight warp
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sticks are needed to start the "button" of the basket and numerous weft sticks are
required because they are quickly replaced. The second herb basket that I made,
which was only 6" in diameter at its widest point, required forty-four warp sticks
and well over 100 weft sticks. The material that I used was already available in the
basket room, but the image of having to harvest, peel, dry, and sort over 150 shoots
for such a small basket shows the enormous amount of time and effort it takes to
produce even one basket.
Often, the classes would go over the allotted time. When I showed up at the
appointed time, the instructor and others were often there already, weaving and
visiting with each other. Because weaving materials need to be soaked in water
for them to be pliable enough to work with, the actual act of weaving would not
begin for several minutes to a half an hour. Since the summer was hot, dry, and
particularly smoky because of the fires surrounding the area, the baskets would
dry out quickly making it necessary to frequently resoak the material, which
slowed down the weaving process. We would often stay over the allotted class
time because of the amount of preparation time needed before weaving left little
actual work time and also because we had a great time visiting, sharing stories,
and laughing. Additionally, towards the end ofmy stay, there would be impromptu
classes. I would pass by the People's Center everyday, just to see what was going
on, visit with the people who worked there and check to see if the Basket Room
was open. More often than not, the instructor would be there working on a baby
cradle, trying to keep up with her orders. I would join her, as I kept some of my
material in the basket room. After an hour or so, word would get out that the
instructor was there; people would stop by to visit and others would bring their
basket projects in to work on them, show off a new basket they had finished, and
ask advice on a work in progress 4•
Occasionally, basket weavers would give private lessons. One unusual
case concerned a young woman who teamed up with an elder weaver who was
unable to produce baskets any longer. Because the weaver and her student could
not meet very often, lessons would be given over the phone. The young woman
would describe the problem she was having with her basket. The weaver gave her
detailed instruction on how to fix it and then asked the young woman to repeat the
instructions carefully until she could state them word for word. In other instances,
senior weavers would carve out extra time for those who show a keen interest
in learning. Basket weaving, like most skills, becomes better with practice, and
many weavers feel that innate talent is not a prerequisite for additional lessons.
One weaver stated, "Some people have the knack, and some have to work at
getting the knack." Although being a naturally gifted weaver is advantageous, it is
not necessary to many Karuk weaving instructors; what is more important is the
dedication, desire, and the concerted effort to learn because it is a skill that can be
mastered through many years of practice.
It is difficult, if not impossible, to generalize about the motives individuals
have for basket weaving. However, a few common themes frequently emerge.
The first of these is one of personal satisfaction and enjoyment with the process of
gathering, weaving, and finally seeing the end result. The second theme is that of
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maintaining a sense of cultural identity. I was oftentimes reminded by the weavers
of how the baskets that they create are currently used in rituals and in everyday
life. One weaver expressed her pride in creating baby cradles for new families
who want to return to the tradition of carrying their infant in a basket. There is
also an important social component. Many weavers find gatherings and classes
an excellent time to visit and catch up with friends. This underscores the point
that basket weaving serves to be not only a source of cultural identity, but also an
important aspect of social cohesion.
"All pull together to do it. "
Basket Weaver Gatherings in Happy Camp are a time for reunions with friends
and family, a chance to eat "Indian Tacos" and, of course, to weave baskets and
gather material. The twice-yearly gatherings are funded through grants written by
the People's Center Director, the tribal grant writer, and also through t-shirt sales
and raffle tickets. The event lasts three days, with Saturday being the main day
of weaving and revelry. Over 150 people typically show up to these gatherings.
People bring their whole families and would camp out on the lawn across the
parking lot of the People's Center.
The spring gatherings are a time to gather willow shoots on the rocky shores
of the Klamath River. During the fall gatherings, weavers head for the mountains
in order to collect maidenhair ferns. People who are nortnally reluctant to venture
out into the woods are willing to get their hands dirty because of the positive
atmosphere during the event. One weaver stated, "You think there wouldn't be
anybody ... pouring down rain and they'll rally around ... they're really interested
in it and they want to learn."
Many people return year after year to the gatherings. One weaver mentioned
that these people bring back their basket that they have been working on for years,
just to see what else they can do to it. Typically, that basket is the two-stick herb
basket, "because that is all they have."
In contrast, the gathering that I attended in Orleans met for five hours on a
Saturday afternoon. There was a much smaller crowd, only thirty-five people, of
which only three were men. The ages ranged from eight years old to well over sixty
years, but more than a third of the participants were teenagers. Of the attendees,
only two (myself included) were novice basket weavers. Most girls from Orleans
had learned to weave in grade school and were continuing on to perfect their skills.
And, many of the projects the girls were working on were baby rattles and trinket
baskets with intricate overlay patterns.
The organizers ofthe Orleans gathering were active members of the California
Indian Basketweavers Association. There were posters lining the tables with
infortnation about the materials and how they were harvested and tended. They
had also prepared a table covered with many different kinds of baskets for people
to see. While the participants in Happy Camp came and went throughout the day,
spending some time learning to weave, but mostly visiting, those at the Orleans
gathering stayed in their seats around the foldout tables, weaving.
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"The biggest part of basket weaving is the materials. "
The collection of basket weaving materials is crucial for the maintenance of
the tradition. Some gathering is done on Karuk-owned land; however, most is
done on Forest Service land. In fact, ninety-five percent of Karuk territorial land is
managed by the U.S. Forest Service, due to the loss of tribal territory in the late
nineteenth century5. Today, Karuk weavers work with the U.S. Forest Service in
order to plan controlled bums for the regeneration of bear grass and hazel shoots.
While there are provisions in place for the maintenance of traditional plants within
the U.S. Forest service plans for the Klamath River area, it is not easy to implement
them. Typically, the weavers pick out a place that they would like burned, and then
they approach the Forest Service so that the appropriate paperwork could be filled
out for the prescribed burn. However, several weavers told me that the process
was slow and difficult, mainly because the area was short staffed and that fire
control was of higher importance than prescribed burns for traditional resources.
Laverne Glaze (2007) states, in the film,pi/ryGv (toJix it), that she would often pick
up a map at the Forest Service ranger station that shows swaths ofJand that were
burned by forest fires and would use that as a guide to visit areas to see if there was
any material to be had. Nancy Richardson states, 'The only problems that happen
... usually occur ... because the top people know everything but the everyday
worker ... doesn't get ... the information" (Johnson, 1997). For this reason, many
weavers felt it important to cultivate relationships with the workers and not just
rely on the rangers to get things done. Additionally, some weavers feel that their
requests for prescribed bums are met with opposition by the Forest Service staff.
Verna Reece mentions this in the film, pi/ryGV (to fix it):
We have to fight for what we want, fight for what little
bit we want. It's not very much. A couple of acres here,
a couple of acres there. You'd think they [thought] we
want the whole hillside. All we want is enough to get
us by for another year.
The Klamath River is utilized by both Native and non-Native peoples. This
can pose a problem for basket weavers, especially when it comes to gathering
pine roots that are buried in the sandbars along the river. The dams along the
Klamath River, which prevent the sedimentation needed for the creation and
maintenance of sandbars, cause a reduction in the habitats for willow and pine. In
tum, communities with two opposing purposes share these areas: the cultivation
and harvesting of basket materials by Karuk weavers and dredging for gold by
recreational gold miners. One weaver mentioned that when she would dig for roots,
she often found used toilet paper and feces that were most likely left by the gold
miners. She and fellow weavers voiced their concerns to the Forest Service ranger,
who, after a time, provided additional portable toilets in areas that are popular with
the miners. Not only is there a problem with pollution of the sand bars, but also
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pollution ofthe river from the dredging that occurs. While it is beyond the scope of
this paper, it is important to point out that cultural resource management along the
Klamath River is highly contested because of the incompatible practices between
the Karuk, gold miners, the farmers who are further up-river, as well as the Forest
Service and recreational users, such as sport fishermen and river rafters.
Another significant factor of great concern to weavers is the use of pesticides
and herbicides near traditional gathering areas. Basket materials, especially hazel
and willow, are often processed through the mouth. Susan ''Tweet'' Burdick stated:
The herbicide issue that's been one scary thought ... to have
to be going out and maybe gathering material that's been
sprayed ... The way that we use our material breaking them
down with our hands, putting them in our basket is chewing
them and always using that mouth as the third hand .... And
so ... it's that fear. (Johnson, 1997)
Weavers are especially vulnerable because they often spend hours gathering and
processing basket materials in areas that have been sprayed (Norgaard, 2007).
Additionally, "there are increasing incidences of cancer, miscarriage, and other
health problems associated with the gathering processing and eating of native
plants because the plants may contain pesticide residues" (Anderson, 2005).
The threat of pesticide and herbicide poisoning is disturbing. However, the
basket weavers are making efforts to ameliorate the problem. The California
Indian Basket Weavers Association, which was formed in 1992 to address the
problems of native plant habitat destruction, limited access to gathering areas and
pesticide use on plants used for weaving, has worked tirelessly to insure that this
practice is stopped in traditional gathering areas 6 • In addition, some weavers have
worked directly with Caltrans, who are responsible for the roadside spraying of
pesticides in order to educate the workers to avoid spraying in gathering areas
(Norgaard, 2007).
"It 50 alive and has a spirit and it wants to dance. 7"

Baskets are still used in ceremonies. The Karuk culture mandates that all
regalia, including ceremonial basket caps, Jump Dance baskets, and medicine
baskets, must be "danced." Baskets and regalia, including necklaces, apron skirts,
drums, and arrow quivers, are made from living beings that are the Ikxareeyav,
spirit beings. According to Bradley Marshall, a Hupa regalia maker, regalia are
not alive until they are danced, however, " ... as soon as that piece is used within
any of the ceremonies that it's meant to be used in, then it gains a spirit" (Field,
2008). Furthermore, because the regalia is alive and has a spirit, it is believed that
they can never be owned.
I attended a ceremony in which all of the basket caps and necklaces from the
museum were removed from their cases and brought to the ceremony to be used.
The director of the People's Center underscored this point:
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Everything in this museum, according to Karuk culture
has to be used. To just lock it up and leave it locked up
is not good. Everything in this museum goes out to the
ceremonies at one time or another ... everything is still
used.
However, the director also described the ambivalence that museum curators feel
towards this practice:
It's kind of tough for a museum director because your
natural instinct is to try to hoard everything and display
it and not let it leave the building; but, you can't do that
with this stuff ... this stuff has to be danced. It has to be
used.
The director has made some effort to recover ceremonial regalia from
museums through NAGPRA (North American Graves Protection and Repatriation
Act) claims. Because regalia are alive, it follows that if they are sitting on dusty
shelves in museum storage rooms, they are failing to thrive. Historically, baskets
were preserved with extremely toxic chemicals, and in those cases, regalia are
literally living a half-life.
Objects made with organic materials are considered
particularly dangerous because they absorb chemicals
especially well. Often during dance ceremonies the
dancer wearing the headdress is perspiring and so his
pores are opened, making him extremely susceptible
to toxic poisons being absorbed into his skin from the
artifact. (Simms, 2005)
Because of the toxicity of preserved baskets, as well as the nearly insurmountable
task of regaining regalia through NAGPRA claims, these important objects of
Karuk culture remain in limbo. H The difficulties with NAGPRA claims are three
fold: tribes initiating the claims must be federally recognized; the tribes also have
to demonstrate that the items were created specifically by their tribe; and that the
return of items in private collections is merely voluntary (Field, 2008; Dubin,
2001).
There are mixed feelings when it comes to the role of museums within Klamath
River tribes. The People's Center was created for the Karuk people to have direct
access to many significant cultural items, such as baskets, dance regalia and
drums, but also as a way to be reminded of their heritage. In the era of salvage
anthropology, many items were removed from the Karuk, Hupa, and Yurok and
placed in museums in order to preserve the cultures of what were thought to be
fading ways of life. Bradley Marshall states:
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How are you preserving a culture by removing it from that
culture? I'm OK that the museums hold onto those items
because I do think museums have served an important role
in the preservation of certain items, in holding those items.
But we, as Native people, or continue our lives occasionally
will need to interact with those items, and for the lifespan of
those items, they need to be interacted with, as well. (Field,
2008)
Working with the Board of Directors of the Clarke Museum in Eureka, California,
which holds a large collection of Karuk, Hupa, and Yurok basketry and regalia,
Marshall and others have helped initiate a loan policy that allows tribal members
to use the items in ceremonies. Additionally, members can go to the museum and
work with the collections to conduct research (Field, 2008).
At least 100 people, Karuk and non-Indians, attended the three day ceremony.
Many of the Karuk elders brought regalia with them to be danced. Suitcases filled
with basket caps, necklaces, and aprons lined the holding area for the regalia--so
much, in fact, that there were more regalia than dancers. Dancers, male and female,
would return to the place where the regalia were being stored during the breaks in
the ceremony in order to put on new necklaces; the females would change apron
skirts and basket caps. This insured that all ofthe regalia were used throughout the
ceremony--that they were danced and they heard the medicine songs.

Discussion
The term "cultural revitalization" implies that practices need to be revived,
that they need the breath of life in order for them to flourish; however, the
term, "cultural revivification," better describes the process. Callie Lara, a Hupa
ceremonial dancer, uses the term in Abalone Tales as a way to show that their
culture is not simply being revived, but also being maintained as well as creatively
reinterpreted (Field, 2008). Karuk basket weaving has persisted over millennia
and the same techniques that were utilized before are still being practiced, albeit
to varying degrees. Several factors have hindered the practice of basket weaving,
such as access to materials, learning later in life, rather than spending a lifetime
mastering the skills, as well as having ample time for the actual process of
weaving. However, baskets still remain central to the culture. In order to truly
revitalize the practice ofbasket weaving, access to materials needs to be improved
and every effort should be made to support weavers in their craft so that they may
have ample time to weave. Several successful grants have been written in order to
support those truly dedicated to the practice and the expansion of the grant-writing
program will continue to help.
Certain baskets are no longer being made, such as hoppers and large storage
baskets. Basket caps and Jump Dance baskets are in peril of disappearing from
the weaver's repertoire because of the immense technical skill they require to be
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made. Similarly, baby cradle production has slowed down because it takes a lot of
hand strength to weave these baskets. And, while cooking, serving, and processing
baskets may still be produced, they are often not made for their original function.
The tourist trade of the late-nineteenth century to the early-twentieth century
allowed weavers to innovate and produce invented designs and styles. Today, many
weavers are taking liberty to stretch their imaginations and create new patterns and
designs, while others faithfully reproduce time-honored patterns and shapes. In
either case, it is important to note that the act of basket weaving, whether new or
old styles, is being maintained, despite the assimilation policies of the past and the
limited access to materials today. The art of weaving persists and new generations
of weavers are perpetuating the skill.
The forced assimilation and government boarding schools during the mid
nineteenth century and continuing through the mid-twentieth caused two
generations ofcultural disruption and erosion. Basket weaving was not taught to the
young girls as it once was; some girls never learned to weave at all. Instead, the age
in which a female learned to weave shifted from five to six years old to adulthood.
Children were no longer taught by their mothers, aunts, and grandmothers, but
instead through classes and basket weaving gatherings. Before contact in 1850,
basket weaving and the gathering and processing of materials were yearlong,
almost daily occupations for Karuk women. Girls were exposed to weaving at a
young age and learned the skills by observation, imitation and practice. This daily
interaction with the materials allowed girls to gain mastery of weaving techniques.
This is not a skill that can be mastered with once a week classes, or twice yearly
gatherings. As much effort that is being made by senior weavers to expose people
to the art of basket weaving, true masters who can make the technically difficult
basket caps and Jump Dance baskets are few and far between.
While the materials needed for basket weaving have remained the same,
access to those materials has become difficult in most cases. Since the takeover
of Karuk territory by the U.S. government, they have had to rely on the Forest
Service to safeguard the land of which they were once the self-governing stewards.
Competing interests over the rich natural resources have hindered the Karuk in
their quest for complete cultural sovereignty, that is, the ability to re-create, revive
and enact their cultural identities and rituals (Field, 2008). Basket weavers across
the state have joined forces in order to assert their rights to unhindered access to
cultural resources, to a safe environment free of pesticides and herbicides, and to
have prescribed burns to maintain the new growth of important basket weaving
materials.
Finally, the Karuk are making efforts to recover regalia that were taken from
them in the name of preservation, of salvage anthropology. While the process of
making NAGPRAciaims is difficult at best, and many ofthe items are contaminated,
these items belong to the Karuk and need to be protected as one would protect the
life of a loved one. The hijacked regalia are alive and languishing on museum
shelves and cases. Policies, such as the loan policy at the Clarke Museum, should
continue to be created so that the Klamath River tribes can reconnect with their
sacred ceremonial regalia.
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Many efforts by the Karuk Tribe have been made to insure the continuation of
the traditions of basket weaving, salmon fishing, medicine gathering and religious
ceremonies. While the tribe has been federally recognized since the late 1970's,
the historical land is not theirs; instead, it is managed by the Forest Service.
This has posed many problems regarding competing rights and interests of how
to manage the land. The Karuk Tribe is required to obtain permits in order to
collect materials from the land that they have inhabited for millennia (Chambers,
2007). Despite the sometimes antagonistic relationship between federal policies
and Karuk worldview, many strive for a common ground on which to achieve a
balance.
The basket weaving tradition has been in transition for the last 160 years and
continues to be so. However, with each class, with each gathering, and with each
ceremony, the tradition ofbasket weaving is reinforced. Sometimes, when a basket
is being made, stitches need to be taken out and rewoven, but the time expended
on those extra stitches is never wasted. Each act of weaving reminds the weaver of
her connection to the land, to her craft and to her people. The process of making
a basket is also a process of asserting the right to use the land in a purposeful
and respectful way. There is potential in each tum of the root, potential to regain
control of cultural sovereignty. Through the act of weaving, the culture is being
remade.
We are not around by accident because there are people
who placed value on being Karuk ... placed value on their
religion ... placed value on their culture ... and weren't
willing to give it up .... Our knowledge was given to us
by the Creator at the beginning of time .... Our religion
has the ability to fix the world .... (Leif Hillman, Tribal
Council member and ceremonial leader, 2007)9

End Notes
1. Anderson elaborates on the nature of the relationship between the California
Indians and their environment by stating, "It is highly likely that over centuries
or perhaps millennia of indigenous management, certain plant communities came
to require human tending and use for their continued fertility and renewal and for
the maintenance of the abundance and diversity patterns needed to support human
popUlations" (2005).
2. The story begins with a father withholding freshly caught salmon from his
family, instead saving it for himself. When they found out about his stinginess,
the mother cursed him. The father then reached for his children and his wife,
but before he could grasp them, they turned into various plants that were used
in basket production. As baskets, the wife and children were elevated in status
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because they became a part of the rituals, held sacred objects and were involved in
the lives of those of high status. For the Karuk, plants were living beings, people,
and family members (Margolin, 1993).
3. Regalia making classes at the People's Center are a relatively infrequent
occurrence at the time of the study, due to fewer funding grants compared to the
basket weaving classes. When I was there, the instructors and students completed
a grant project, producing a total of thirty necklaces to be used in ceremonies. Past
projects have included the making of a deerskin dance skirt that took approximately
one year to complete, with several people working on the elaborate and intricate
designs.
4. Comparatively, basket classes sixty miles down river in the town of Orleans are
not confined to once a week lessons at their community center. The two primary
instructors conduct weaving classes and gatherings at the community center,
but also within the local grade schools. Children would be taught how to make
baby rattles and tobacco pouches starting in the fourth grade. One weaver noted,
however, that she liked to start teaching children in the fifth grade, "because they
have the concentration." At the gathering in Orleans, one weaver from Happy
Camp lamented that they did not have children's classes and asked the instructors
if they could come up-river to teach some classes.
5. Information regarding the date ofthe U.S. takeover of Karuk territory was found
in, pikytiv (to fix it), a film produced by Andrew Chambers for the Quest series by
PBS. Additionally, Provision 21-44 ofthe Klamath National Forest Plan states, "All
materials traditionally used by Native Americans will be developed in cooperation
with federally recognized tribes." Provision 21-47 states that they will, "Manage
to increase the availability ofproducts utilized by Native Americans including, but
not limited to, bear grass, willow, salal and oaks" (electronic document).
6. The California Indian Basketweavers Association states on their website:
"ClBA has been active in the effort to stop pesticide use on forest lands, meeting
with representatives of State and Federal agencies to express the importance of
basketweaving to Indian culture and concerns about the health effects of possible
exposure to pesticides in the course of gathering and processing basketry plants
and other natural resources utilized by California Indians."
7. Pimm Tripp-Allen refers to basket caps in the following statement: "We believe
that the dance stuff, it's alive and has a spirit and it wants to dance. That's part
of the responsibility of having it is that it needs to dance and it needs to hear the
songs" (Johnson, 1997).
8. " ... Many native groups are faced with the possibility that their artifacts may
never be fully reintegrated into their communities in the way that both NAGPRA's
proponents and the native groups seeking repatriation had ostensibly imagined that
they would. Owing to prevalent museum storage and preservation practices in the
19th and early 20th centuries, toxins and pollutants have been enduringly applied to
artifacts, making it unsafe to use or even handle these culturally significant items"
(Simms, 2005).
9. pi/cytiv (to fix it), film produced by Andrew Chambers for Quest series by PBS.
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Introduction
In the United States, women students are the majority at the undergraduate
level, but men are the majority of post baccalaureate degree recipients. This paper
explores that differential. Factors that may affect women's educational attainment
include gender/sex role stereotypes, family obligations/starting a family, a lack of
successful academic female role models or mentors, and limited means to finance
continued education. Women may face extra obstacles to post-baccalaureate
educational attainment, either as a result of gender discrimination, social factors,
and/or differences in opportunities available to them. Women are overall not
well represented in upper echelons of university administration and academia,
particularly at prestigious research universities, which may decrease women
friendly policy and may create a gender biased academic environment.
This research seeks to discover what factors impact women's post-baccalaureate
(master's and doctorate degree) educational attainment. It also attempts to gain an
understanding of their experience and identify potential public policy changes and
social programs that will assist women. I believe that it is important for women to
make their way into post-baccalaureate education in greater numbers, as this will
create a less gender biased academic environment, and may help to lift the glass
ceiling for women both in academia and in other careers. By learning about the
experiences of women who hope to pursue graduate education, we may be able to
learn what could be done to encourage more women to achieve master's degrees
and Ph.D.s. The research question my study seeks to answer is: are there obstacles
to women's pursuit of graduate school and social policies would be important to
increase access to and/or attainment of graduate education for women? Additional
pertinent issues include how the participants perceive the presence of women in
graduate school: Are they an underrepresented group? Is this discipline specific? Is
it important for women to pursue graduate studies? Other areas of interest include
factors that have been important in the decision to attend graduate school, programs
or people that have provided assistance, and potential policies or programs might
assist women to pursue and attain graduate degrees.
This paper explores pertinent literature regarding women's educational
attainment, gender segregation in graduate education, and women in academia. It
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identifies gaps in the existing literature in order to situate my own research. This
is followed by a discussion of methodology, data treatment, and an analysis of
several major themes that emerged from my participants' discussion of the factors
pointing toward and away from graduate school. 1 conclude with a summary
discussion of these themes, policy recommendations, sociological implications,
and areas of future research.
Review of Literature

In the United States women earned 58% of bachelor's degrees, 59% ofmaster's,
but only 47% of Ph.D.s. (U.S. Department of Education). Women students receive
the majority of undergraduate degrees, but the reverse is true at the graduate level.
One potential explanation for this inequality is that women face extra obstacles
to higher educational attainment, either as a result of discrimination and/or
differences in opportunities available to them. Some of the social factors that may
affect women's educational attainment include gender or sex role stereotypes,
family obligations and starting a family, a lack of successful academic female role
models or mentors, and limited means to finance continued education.
Obstacles & Barriers

According to a 1999 American Association of University Women (AAUW)
study of the experiences of men and women in postsecondary education, "about
one fifth of women ... agree that "society'S attitude toward women and education"
or the "treatment of women in the higher education system" were obstacles to
continuing their education (1999). Although women have made progress in their
educational attainment since the time when women went to college to get an "Mrs."
degree, it seems that gender stereotypes do still affect women in higher education.
Gender stereotypes contribute to the perpetuation of educational inequality.
Margolis & Romero (1998), in the article "The Department is Very Male,
Very White, Very Old, and Very Conservative," suggest how gender inequality
in academia may operate in locking women out of higher education The hidden
curriculum in sociology graduate departments has two forms, strong (reproduction
of inequality) and weak (professionalization). Margolis and Romero find that
women and minorities encounter difficulties as a result of past inequalities: "for
women and students of color, professionalization requires the adoption of attitudes
and behavior patterns that are different from or antithetical to their culture of
origin--requirements that make the path through school more problematic and
perilous than it might be for a student who arrives equipped with the dominant
forms of cultural capital." How can the hidden curriculum reproduce what does
not already exist (women and minority scholars) when "the absence of formal
structures to assure that mentoring takes place leaves students to develop their own
resources?" Cultural capital gained from socioeconomic and ethnic background,
and even gender is key to success within a stratified system such as the university.
Money may also represent a substantial barrier for both men and women
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seeking higher education, but according to the 1999 AAUW policy report "Gaining
a Foothold: Women's Transitions Through Work and College," women see the
cost of education as greater barrier and also view debt as a substantial obstacle
to financing continued education. The AAUW suggests, "more money for higher
education and more financial aid options are critical in helping women to continue
their education." The AAUW (2009) further outlines several measures that the
organization believes will be helpful in increasing access to higher education,
which include the expansion of the Pel! Grant (a Federally funded need-based
financial aid program), and decreasing student loan debt by making college
education more affordable.
Segregation in Graduate Education

Although some studies suggest women have reached parity with men in
their overall graduate level educational attainment, this is not true in terms of
the proportion of college graduates who continue their education. Currently
approximately twenty-five percent of American women and nineteen percent
of American men hold master's degrees, and two percent of women and three
percent of men hold doctorate degrees (AAUW, 2007). We know that women earn
bachelor's degrees at higher rates than men, so this means that a lower proportion
of female college graduates continue their education at the graduate level, while
a higher proportion of college educated men attend graduate school and earn
doctorates. Since in "The Growing Female Advantage in College Completion"
Buchmann and DiPrete (2006) find that "the female advantage in college
completion exists across all racial and ethnic groups in the United States," we
might expect to see more women earn graduate degrees, but this does not seem to
be the case. This paper will explore this unexplained gender gap.
Buchmann & DiPrete also find that the current gender gap represents a reversal
of the historical trend, as men were traditionally more likely to attend college;
however, although women's academic performance is superior, women are not
more likely to enroll in four-year colleges and universities. Women are more likely
to attend two-year institutions and they are also concentrated in less prestigious
universities (Jacobs, 1999). While women do have an advantage in college
completion, they enroll in universities at the same rate as their male counterparts
and according to Buchmann et al. (2006), women are more likely than men to
enrol! in graduate school Since the AAUW (2007) suggests that women hold a
slight advantage at the master's level, which then disappears at the doctoral level,
the gender gap in enrollment is not the same as in degree completion, where men
have an overall advantage. indicating that women are less likely to finish their
graduate degrees.
Even as women have increased their presence at universities, inequalities have
remained. Gender segregation is evident in the distribution of men and women
in the various fields of academic specialization. Men continue to dominate fields
involving mathematics and hard sciences, while women hold a slight advantage
in the social sciences and fields such as nursing continue to be overwhelmingly
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female. In the 2007 article "Why Are Some Academic Fields Tipping Toward
Female?" England et al. analyze of the gender composition of Ph.D. recipients in
the U.S. For the years 1971 and 2002 women represented 14% and 46% doctoral
degree recipients respectively. It appears that some fields are becoming feminized,
or tipping towards female, so that despite the increased representation of women,
"the penetration of women into higher levels of education has increased without
desegregating fields of study." Feminization of a Ph.D. field discourages men's
entry into that field, so that "men's woman-avoiding behavior contributes to
tipping and makes it difficult to achieve an integrated equilibrium in academia,"
perpetuating gender inequality in a new form.
Gender in Academia

Faculty mentors are important in the academic and professional development of
all graduate students, and according to the results of a recent study this is especially
true for women graduate students. Women professors are overwhelmingly
relegated to less prestigious universities and two-year institutions, as well as to
non-tenure track positions. The 2009 AAUW Federal Policy Agenda addresses the
need to diversify college faculty to include women in more senior positions and
to integrate women into research institutions. As Jerry Jacobs (1996) states, " ...
women remain a minority of faculty and are disadvantaged in terms of rank and
institutional prestige." University administration is largely male, and university
presidents are almost exclusively male; since tenured and tenure track professors
are generally also men, this may result in an unfriendly or "chilly" academic
environment for women. Jacobs suggests that this is a result of the cumulative
disadvantages facing women in higher education.
Mentoring in Academia

In the 2006 article "Gender and Doctoral Studies" Kurtz-Costes, Andrews,
Helmke, and Ulku-Steiner examine the affect of (1) student's gender, (2) faculty
mentor's gender, and (3) gender composition of the student's department on the
academic experience of Ph.D. students. Women are more likely than men to have
previously made sacrifices in their personal relationships for their academics.
Kurtz-Costes et al. found that women seek out female faculty mentors who have
been able to balance a family and successful career, but only if they are supportive
of personal and family issues which are ofmore concern to women than men. This
is problematic given the fact that women are underrepresented among the higher
ranking faculty members most likely to work with graduate students. Men on the
other hand seek out mentors who are more influential and renowned in their field,
which indicates that men are more comfortable exploiting their existing social
ties in order to propel their own career. This may help in some way to explain
why women are concentrated in junior teaching and research positions at less
prestigious universities.
As has been noted throughout literature on higher education, mentoring plays a
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critical role in the educational attainment ofvarious groups, particularly minorities
and first generation low-income college students. In "Socializing and Mentoring
College Students of Color," Berta Vigil Laden (1999) states, "the mentor ensures
that his or her protege is able to take advantage of opportunities the mentor can
facilitate that might not otherwise occur without this support." As she goes on
to explain, programs such as Puente, implemented to retain and graduate Latino
community college students, allow students to realize their academic potential,
and many go on to graduate or professional schools. This may be a function of the
combination of program enrichment and mentoring available to these students.
Similarly, programs and policies have been instituted in an attempt to
encourage more college women to enter science, technology, engineering, and
math (STEM) fields. Such programs are a signal that academia has realized the
importance not only of diversifying the student body in terms of race, ethnic
background, educational history (e.g. first generation students), but also of ending
the segregation offields along gender lines. These programs may have something
to leam from both studies examining the importance of existing programs such as
Laden's, but also from studies such as Kurtz-Costes et aL's (2006) examination of
the role of gender and mentoring in educational experiences. If women do indeed
engage in contingency planning and do feel a strain between marriage, family, and
academic life, then having strong female mentors who have been able to balance
these competing interests may go a long way in encouraging more women to
complete graduate degrees in all disciplines, as well as enabling the success of
such efforts to diversify the STEM fields in particular.
Marriage & Family

Given the age at which most students enter graduate school and the time to
degree completion, many are at the point in their life where they are considering
marriage and might start or plan to start a family (Kurtz-Costes et aL, 2006).
Research has suggested that gendered differences in the experience of graduate
students stem from this issue. AAUW (1999) researchers have found that women
engage in what they term "contingency planning," meaning that women tend to
"make decisions on the assumption that in the future they will have a family, be the
primary caregivers, and will need to juggle many responsibilities and roles." Since
women in graduate school are likely to be ofchildbearing age and have more family
responsibilities than their male counterparts, as the researchers suggest women
feel very pressed for time and would be assisted if they had more flexible options
for class schedules and degree completion time lines, some graduate programs do
not offer the option to attend on a part time basis and even though those students
who are able to attend part time may suffer consequences.
Men and women graduate students receive different treatment from their
mentors with regard to starting a family and adapting their academic program
to these new commitments. Kurtz-Costes et aL (2006) found that men are given
more permission by professors and mentors to start a family and to shift their
academic responsibilities accordingly, while women are made to feel as though
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they must sacrifice family life for their academics. As Kurtz-Costes et al. put
it, "because parenthood is viewed differently for men than for women, the men
in those departments had the luxury of mixing families and careers." Gender
role expectations contribute to the different experiences of men and women in
doctoral programs, but as noted in the same study, women are likely to consider
such conflict before becoming parents, while men only confront this issue after
becoming parents. This may mean that women undergraduate students planning
for graduate school may anticipate such difficulty in balancing their personal and
academic lives, which may deter some women from even beginning, let alone
completing, their graduate education.
Gaps in the Existing Literature

One important gap in existing research as suggested by Jerry Jacobs (1996)
is the existence and origins of gender inequality in higher education, considered
apart from racial and socioeconomic inequality. Because my project focuses on
the gendered experiences of women pursuing higher education, it may address
some part of this gap. However, as Julie Bettie (2003) discusses in Women Without
Class: Girls Race & Identity, there is an ongoing debate as to whether race, gender,
or class is most salient in identity formation and impact upon the opportunity
structure. Race, gender, and class all playa large role in determining a person's
opportunities and the education and occupations available to them. Bettie argues
that until recently analyses of class have been "unable to conceptualize women as
class subjects" and when they are included in research on its impacts, scholars do
not "use gender to theorize class by exploring the ways in which gender shapes
class formation." Much of the previous research focuses on women who are
already graduate students, or on the gendered issues facing university professors
and administrators, while largely ignoring the role of gender in the decision to
attend graduate school to begin with.
Kurtz-Costes et al. (2006) suggest that n • • • the presence of adequate numbers
of women faculty in a department may be influential for female doctoral students
both because of the availability of female role models and because of subtle
changes in attitudes and values that may occur given the presence of women." I
would suggest that faculty mentors are just as influential, if not more so, on the
plans that students make following completion of their undergraduate degrees.
Therefore my research attempts to explore the role offaculty mentors in women's
decisions to pursue or not pursue graduate education. As Schwiebert et al. (1999)
note in the article "Women as Mentors," "at a time when women are exploring
their relational and career identities and roles, having women mentors and models
who have successfully integrated needs in both areas seems to be particularly
important." Kurtz-Costes et al. also suggest that further research should be done on
the role of gender in the early years of doctoral work, and I would suggest that by
extension my own research will contribute to the body of knowledge surrounding
gender in graduate educational attainment because it addresses the role of gender
in determining who decides to pursue graduate education.
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The AAUW (1999) points out in "Gaining a Foothold" that "women typically
explained how they would try to align their lives and career choices to the existing
structures of higher education and family norms, rather than envisioning how
education and family structures might be made more compatible with their needs
and schedules." I believe that this represents a gap in women's conceptualization
of educational inequality rather than a gap in the existing literature. I attempted to
address this issue by using focus group methodology, which allowed participants
to share their experiences related to this topic with each other.

Methods
In order to address my research questions I conducted two qualitative focus
groups to explore the barriers and obstacles that women face in the pursuit of
higher education and graduate degrees. Focus groups were the ideal research
method for this study because they are interactive in nature and present an
opportunity for participants to share their knowledge and experiences with each
other. Ideally, focus groups generate lively discussion among participants and such
discussions serve as a vehicle to facilitate brainstorming regarding existing issues
and potential policy changes, which addresses the goal of identitying policies to
increase women's post-baccalaureate educational attainment.
The general popUlation that is of concern for my research question is women
undergraduate college students who plan to attend graduate school. Since my
research seeks to identify what obstacles and barriers may prevent women from
attending graduate school, conducting focus groups with women who are planning
to apply or have already applied to graduate schools provided an opportunity to gain
insight into the factors that have impacted their decisions and plans. I employed
a snowball sampling method because as a first-generation woman college student
and aspiring graduate student, I have access to similarly positioned women in my
existing social network and academic department, whose participation I solicited
both in person and via e-maiL
A total of nine women undergraduate students at Sonoma State University who
plan to apply or have already applied to graduate school participated in two audio
recorded focus groups for approximately ninety minutes each. One participant in
each group self-identified as a minority: one indicated her race as black and Native
American, the other as Native American. All other participants are caucasian. Each
participant's name was replaced with a pseudonym (chosen by the participant) at
every stage in the research process. The focus group consisted of open-ended
questions focusing on women's experiences as aspiring graduate students and their
ideas for social policies to assist women to attain graduate degrees. I performed
qualitative data analysis according to Grounded Theory methodology (Charmaz,
2006).

Findings
The results of my analysis indicate that there are two key forces that affect
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the decision of whether or not to attend graduate school: factors that point toward
graduate school and those that point away. Factors that my participants described
as pointing toward graduate school include the necessity of graduate school, the
role of mentors, gendered opportunity structures, and support structures (family,
financial aid, peer groups, etc.). Factors that point away from graduate education
include socioeconomic status, gender norms, family experience, paying for school,
(lack of) access to information, and family roles.
Pointing Towards Grad School

Participants discussed the feeling that it is necessary to attend graduate school.
This feeling is related to many factors, including the four outlined above. The first
factor, the feeling of the uselessness of a bachelor's degree, was a result of what
my participants termed "ratcheting up." Ratcheting up refers to the increase in the
percentage of the population that earns bachelor's degrees and the small return
that the degree offers in the job market in terms of salary and upward mobility. My
participants were also concerned with the inability to directly apply the knowledge
gained through their undergraduate education to the entry-level careers that will
be available to them upon graduation. As Jane says, "a bachelor's is sort of useless
in so many ways it's useless because you can't really [do anything with just a
bachelor's degree]. We've been trained to know and think all these ways and we
can't really do anything with them 'cause we're gonna go into like some silly job
where you don't even think, so I want to be able to eventually like do my own
research and something, and to do that I would have to like have a Ph.D." Cookie
also described the uselessness of an undergraduate degree: "I think definitely like
my peers too, like you know how you hear peers all the time going like, B.A., B.A.
in psych what do you do with that? And you just kind of know it's like implied
that yeah, I'm gonna have to go to grad school ...." Even though a college
education is thought to be the key for all disadvantaged groups (women, first
generation, low-income or minority students), some people wonder if they need
post-graduate education. Given the number of people who now earn bachelor's
degrees, it is essentially a pre-requisite for most entry-level jobs within the
stratified opportunity structure. Undergraduate degrees are necessary to survive in
today's world. They are more important for first generation students and minorities
to go to college precisely because they are breaking through barriers. As Simone
says, " ... I think it's actually more important for first generation students to go
to college than students whose parents [went to college] because you're really
kind of like breaking through that glass ceiling," which will allow them in the
future to serve as the family role models from which they would have benefited,
as well as increasing the likelihood of success for their own children. The women
in my focus groups perceive graduate education as a way to increase their career
prospects, and many of them hope to enter fields in which an advanced degree is a
requirement or necessity, such as social work or teaching at the college level. One
participant mentioned specifically that given the persistent gap between women's
and men's wages, attending graduate school is one way for women to close the
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wage gap by increasing their own salaries, even if they still will not be equal to
men's. When asked if it is important for more women to attend graduate school,
Ginger explicitly addressed the wage gap:
More people are going through getting their bachelor's
degree now, more than ever before so why not keep
going on if you can? And just you know the more
education that we can get the more we can get out in the
world, earning, being more independent, just thinking
of you know, how women and men's wages still aren't
equal, maybe this can tip the scales a little bit more if
we have--I know there's a lot more to [laughs] deal
with there but you know just having more people with
that degree will help.
In order for women to improve their socioeconomic standing relative to men it is
necessary for them to continue their education at the graduate level.
As Jane notes, "well, I think that's the whole idea right? Women are seeing
education as their sort of window into being able to access certain sort of you
know like jobs and careers. And in order for them to want to do those things they
want or they are gonna need education." Gender may account for the reason that
more women are obtaining master's degrees than men because of the accessibility
of jobs relative to further training. Given that master's degrees do not take nearly
the length oftime required to complete a Ph.D., women may view master's degrees
as a reasonable return on their time investment, since it will allow them to access
some better paying occupations, even though their wages will still not be equal to
men's. As Virginia said:
I think also not so much related to gender issues but just
in general I think that we're in a space of time where
education has this different importance than it used
to, whereas we used to have a lot of jobs that people
could do without higher education in general now all
the sudden it seems like you know everything if you
want to get just a ... ten dollar an hour kind ofjob you
have to have an undergraduate degree. So I think that
the importance of education in general is ratcheting up
and for women definitely if we're gonna compete just
on a standard level it's gonna have to be implied that
women need to get into grad school.
Women perceive continued education as a means to mediate the gendered
inequalities that stem from differences in job opportunities and wages. Given
the propensity of women to engage in contingency planning and the gendered
inequalities that graduate students encounter regarding family, the structure of
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graduate programs causes conflict between a woman's family and student roles,
potentially forcing a choice between the two. As a result, positive relationships
with female mentors who have been able to balance an academic career with
family and are supportive of the student's desire for both may counteract the push
away from graduate school that stems from this issue, as I will discuss in the next
section (Schwiebert et aI., 1999).
The Role ofFaculty Mentors

The desire to attend graduate school is enhanced by encouragement from
professors, who make higher education seem attainable to students who might
otherwise not have considered graduate degrees. This may also help to further
solidify the plans of students already interested in continuing their education, as
illustrated in this exchange between my participants:
Jane: And so I feel like there were a couple professors
... that I felt was, were very interested and I feel that
I can connect to them on a personal way knowing that
higher education is something that I could actually
attain. To a point where it could better my life and I
could you know, use it, in so many more ways that
just you know using it in a job. So, that was kind of
important.
Ginger: So I knew this was kind of where I was heading
so I thought why not just keep going with a master's
and maybe then I can apply it, but I think the whole ...
sociology staff that I've been in contact with have been
very supportive and have made it not seem so scary. So
it made me wanna pursue it even more.
Cookie: And you just kind of know it's implied that
yeah, I'm gonna have to go to grad school and then so
I think that was always a plan of mine just personally
even without that but then I've had faculty in psych .
. . saying, "are you gonna apply to Ph.D. programs,
I really want you to apply to Ph.D. programs" kind
of pushing me further, before I was only gonna get a
master's.

In both focus groups, participants displayed their emphasis on contingency
planning, indicating that they may be more concerned than men about future
difficulties in balancing their personal life with academics. Gendered division
of household labor can also result in what I term reverse contingency planning:
putting marriage and family off until after school/career is jumpstarted. Alison and
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Nicole discussed the need to consider family when planning for graduate school:
Nicole: I'm planning on not having babies until I'm
done with this whole mess [graduate program].
Alison: Yeah, me too. But it kind of sucks that you
have to like make your life [around] that.
Interviewer: So that's definitely something you have
thought about so far as [in] your plans?
Alison: Yeah. You pretty much can't have a family or
get married until you're at least 30 at the earliest.
The organization and inflexibility of graduate, and to some extent, undergraduate
programs create a conflict between women's roles in the family and as a student.
Women pay a price for starting a family that men do not and there are few programs
to support them should they choose do so. Therefore, the presence of a successful
female role models during their undergraduate years may be influential in their
decision to pursue graduate studies, since it may help to overcome the push away
that results from family-school conflict.
Departments do not always layout the options for students (e.g. what can you
do with a degree?) nor do they push or even suggest grad school, so unless the
students stumble upon the possibility through their own investigation or family
experience they are unlikely to know about it. This is one of the ways in which
socioeconomic background operates as a dis/advantage for those of various social
classes, particularly with regard to first generation student status. Some professors
may actually even discourage grad school, which makes mentors such as those
in the McNair Scholars Program extremely important. The important function
of mentors is that they provide support and encouragement, which is especially
important for first generation, minority, and low-income women who are more
likely to be derailed by obstacles and barriers they may encounter on their path to
graduate school.
As discussed above, first generation college students have less support and
familial knowledge to draw on as they consider their options after obtaining a
bachelor's degree, so even though they may be just as motivated as their peers,
they have less direction in pointing to graduate school. Without encouragement
from professors, it is more likely that the negative effect, the push away from
graduate school, of family experience related to education and socioeconomic
status may be enough to deter first generation students from attending graduate
school. As such, positive mentoring relationships with professors are particularly
important in the post-baccalaureate educational attainment of first generation
college students. Mentors may also be able compensate for the lack of access to
information for these first generation students, who may not be aware of financial
aid opportunities, as illustrated in the following exchange between my participants.
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Ginger: For me it's all been financial aid and then I
worked when I was in the junior college and so now
I'm taking some time off from work and just kind of
drawing on savings so thinking about grad school ..
. . I'm really gonna have to look into those programs
to see what kind of stipends or work study programs
there are 'cause that's the only way I'm gonna be able
to do it.
Virginia: Going back to having student mentors ... you
know like she [mentor/professor] said something to
me that didn't occur to me until she said that a couple
weeks ago, she was just like "well you know by the
time you get into a Ph.D. program they really should
be... you know paying your education, they should
want you there and want you, want you to continue
with your education so they ... foot most of the bill,"
and I was like, really?! Well, heck I'm gonna have to
you know .... [Laughing] I'm not gonna have to be
like, please take me in and so that was an interesting
concept that has having somebody want you there
so much they're willing to just you know give you
income to live there and go to school and be a teacher's
assistant or whatever.
Jane: That's a shocking idea! I can't even ... in a
certain way I can't conceptualize that. Even knowing
that, I'm like weill guess that what kind of a student
would you have to be, you would have to be I mean,
way more brainy than I probably consider myself to be.
Virginia: That's a cool idea I hope that that happens
for me but I'm not gonna count on it. If I need to pay
for ... I don't know it just seems so crazy because I
know that I already have $17,000 worth of debt and I
can triple that you know if I really went to some high
authority type school I could really be owing a lot of
money and that concept, part of it has not totally sunk
in, how am I gonna pay back $80,000?!
Access to information regarding financing a graduate education is particularly
important to my participants given their level of concern with paying for school.
As discussed in the 1999 AAUW policy report "Gaining a Foothold," women are
more concerned than men with accumulating debt when trying to finance their
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education, so debt and lack of access to information regarding graduate fellowships
and assistantships may represent a gendered obstacle to women first generation
low-income students in particular. As noted above, mentors may be able to counter
the push away from graduate school by providing access to information regarding
financing graduate school and the opportunities available to graduate students.
Creating Community Support

As Alison said, "for first generation minority students it is harder and that's why
we have programs like McNair, which is pretty much affirmative action, without
calling it [that]." The existence of various programs to assist first generation
college, low-income, and minority students (e.g. McNair Scholars Program,
Educational Opportunity Program, the Puente Program, etc.) indicates recognition
within academia that college and graduate school are harder for these groups.
The women in my focus groups perceive being from a higher socioeconomic
background as making the graduate school process easier because such students
have connections and know how. Alison notes:
I've kind of figured out that it's way easier for people
to go to medical school if they come from a rich family
... because they have lots of connections, they have
money, they don't have to work while they go to
school, so they can focus on grades and they already
like, I think ... [they have] connections like who to
go shadow, what to do, what schools to attack because
their parents are already like more involved.
Because these students ofhigher SES are not the first in their family to go to college.
they have someone to tum to who has experiential knowledge. Resources (social.
monetary, parental support, access to knowledge and information) associated with
higher SES also contribute to this perception.
Missing information is a serious obstacle in the path to graduate school. Any
of the numerous potential bureaucratic obstacles pose a much greater threat to
disadvantaged groups (first generation college, low-income, minorities, and
reentry/nontraditional students) who lack the knowledge and resources that will
assist them to overcome them. As Veruka states:
1'm first generation,l have to figure out how to negotiate
the whole process. You know when I first started going
back to school it was like so what am I gonna do with
this, and how do I get there if I decide that's what I'm
gonna do? And having to learn the whole bureaucratic
rigmarole that you have to go through, 1 mean you have
to go to this office, you have to get this signature but
they, you know all sorts of different crap that you have
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to go through. It amazes. It just drives me nuts, but
yeah I don't have any family members or anything like
that guiding me along in that process.
These groups of disadvantaged students are put in a more vulnerable position if
they receive bad advice at any point along the way because they do not have the
same family resources draw upon, which is why programs like the McNair Scholars
Program, Education Opportunity Program (EOP), Learning Skills Services (LSS),
and department initiatives like the pre-health club--although not just for those
groups--are so important to assist them. EOP and McNair both provide academic
advising and financial assistance (grants, and research and travel funding
respectively); LSS and McNair provide access to necessary materials without
charge, all of which are important for students of low SES. The McNair program
is especially important because of its emphasis on research, which an important
part of getting into and succeeding in graduate school. Research mentors located
through the program are helpful in getting the research done and presenting the
results, but they often give little guidance in selecting schools.
Support and encouragement from friends and family is very important (lack
thereof can be an obstacle in and of itself, especially in moments of doubt). The
families of my participants did not encourage either college or graduate school
but once the decision has been made they are either supportive of the decision
or indifferent. Lack of family experience with education results in a lack of
understanding and therefore less support for the student. For Alison, her family's
lack of experience with college resulted in what she referred to as a wall between
her family, while Simone stated, "I definitely think it's harder if you don't, if you
can't relate to someone or have someone to really I support you." Therefore an
important function of programs to assist disadvantaged students is that they create
a sense of community, which can act as a support mechanism to supplement what
they do not get from their families (and professors). A sense of community and
a similar peer groups can be important: If people see other people like you (race,
class, etc) with the same goals, they will tend to feel encouraged and empowered.
The manner in which larger programs that include mentoring improve
outcomes for these students is perhaps best described by Laden (1999): "it is
when an organization combines collective tactics with other tactics that they are
more likely to achieve strong protectiveness among the members, such as strong
bonds and cohesiveness within group and among similar peers." Programs like the
McNair Scholars Program function as creators of community. They provide access
(membership in the program is a potential foot in the door for graduate school),
information, preparation (for standardized tests and facilitation of research, both
key to grad school admissions), mentoring, and advising. Perhaps just as crucial is
that they allow students to identify as part of a group instead of feeling that they
are going it alone. As Alison noted, "it's nice to be in a room full of everybody
who's from the same background. And we're all going towards the same direction
so it's nice to hear like what this person is doing and maybe I can do that too."
Students are able to relate to other program participants as a result of their shared
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backgrounds, experiences, goals, and frustrations. Therefore, when these students
experience family-school conflict or face bureaucratic obstacle, the group identity
and the combined resources ofthe group (the program as a whole and the individual
members) act as a buffer to the push away from graduate school.
The Push Awayfrom Graduate School

As college students consider their options following graduation they will
likely choose between a specific job, entering a general career, and continuing
their education at the graduate level. Students from disadvantaged backgrounds
(minorities, low-income, and first generation students) and those who are women
may feel a push away from graduate school related to several intertwined factors,
which I will explore here.
Disadvantages: SES vs. Gender
Participants discussed socioeconomic status (SES) as a particularly salient
factor. SES can act as a push away from graduate school for first generation and
"firsts" (only children, oldest children, or first child to attend college regardless
of agelbirth order), and low-income students. As Cookie says, "I'm also first
generation college student so I didn't have, like, a lot of encouragement to go to
grad school, not 'cause they [her parents) didn't want me to but because it like
never even occurred to them, it's just like you go to college and then you're done,
right?" First generation students do not have role models for education, as Ginger,
a first generation college student, states, "Yeah, I think thinking about just the
attainable part you were mentioning. If you know, when I graduated high school I
hadn't, I was totally freaked out, I didn't know if I was gonna go to college 'cause
nobody else in my family had so I was wondering, how'm I gonna do it, how am I
gonna pay for it ...." Many participants described familial expectations based on
the family experience with educational attainment, which places first generations
students at a disadvantage.
Being a first generation college student results in a learning curve and often
means that the student has no one to tum to for first hand knowledge and advice,
which is where programs for first generation college students can play an important
role. As Ginger noted, "I think birth order matters a lot. I'm first generation but
also the first of four to start the whole process and so my younger sister is in junior
college right now and I'm showing her the ropes and telling her what she needs
to do and what she needs to be aware of and so I think it's a lot harder for those
first, first students to make it in ...." Low-income students are also disadvantaged
because of their limited access to information and the added difficulty offinancing
an undergraduate education. Low-income students are typically first generation
college students as well, which, along with birth order, compounds the difficulty
they face in navigating a path to graduate school.
First generation status adversely impacts access to the information that is vital
to academic success, financial support, and admission to graduate schools. The
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decision to attend or not attend graduate school is impacted by socioeconomic
status, as illustrated by Cookie:
I think a lot of people who went to Stanford had parents
who went to pretty like I mean ... it just seems like I
had a lot of friends in high school who went to really
nice schools and of course they were the ones with the
parents who super prepped them on the SATs who went
to college themselves. I really do think there's a gap
with first genemtion college students and not because
they like the people just go to nicer schools have their
parents telling them and they're always constantly
talking about it and it's like oh, well duh yeah you can
get your gmd school paid for, but I don't think you
know, like I don't have my dad or people around here
telling me that because it's just not the same type of
environment, the same type of school.
The difficulties facing low-income and first generation students parallel Jacobs'
(1999) concept that women in academia are overwhelmingly relegated to non
tenure track positions at community colleges and less prestigious universities
because of their cumulative disadvantages.
The concept of cumulative disadvantage seems to have contributed to my
participants' assessment that SES represents a greater obstacle to educational
attainment than gender. As Cookie states, "I know in my experience like whether
I was a girl or a boy I would of still had the same experience with my parents of
them not really knowing much about gmd school and them not really knowing to
tell me like, oh go study for the SATs or go like you know look into internships
or like those things that parents who've been through college know to do. Like
whether as a boy or girl like it wouldn't have mattered, still would have had the
same experience." However, participants in the other focus group suggested that
it is more important for women and minorities to go to graduate school since
there is a dearth of strong scholarly women and minorities to act as mentors and
role models to counteract media portrayals of these groups (e.g. objectification of
women).
Perhaps because first generation college students do not have parental
knowledge to draw upon during the college application process, they end up at
less prestigious universities for their undergraduate education, which have fewer
resources and less financial aid available. Those students do not have access to the
same information regarding financing a graduate education as students who attend
more prestigious institutions and those who's parents went to college themselves.
As Virginia states, "and that once again goes back to a class orientation because
when you've gone to college yourself you already know that these things are
gonna need to get done and when you have parents that haven't they're just as
mystified as you are when things like that come up." In addition to the knowledge
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available to non-first generation college students, parental participation plays an
important role in the financial aid application and decision making process of all
students. Jane discusses the compounded difficulty of being a first generation
student and having non-participatory parents, which is similar to Jacobs' (1999)
concept of cumulative disadvantage:
Parent participation is a huge part in it too. Regardless
ofbeing first generation 1know my parents, it's not that
they didn't love me they just you know, didn't really
they just weren't participating in it. So when I applied
to school 1 did it all on my own online struggling
through it myself and figured it out myself. And too
I think that parent participation is huge. My boyfriend
went to Davis and his mom like did his FAFSA crap for
4 years you know and took care of him and whatever.
And you know it helped him a lot to not have to do
those things because he was going to school and doing
what he was supposed to be doing.
Being a first generation college student and having non-participatory parents
leaves students without a support mechanism and with less access to infonnation
and knowledge that can be crucial to navigation through both college and graduate
school, especially if they are from a lower SES and therefore likely to work long
hours while in school These students may not have the time to spend to figure out
these things through their own investigation and are therefore likely to miss out on
many great opportunities unless they somehow stumble upon them by luck. Since
lack of knowledge might hold students back, access to information and funding
appear to be key areas for potential educational policy improvements.
Gender further compounds the obstacles that students face: given the status
of the university as a male gendered institution and gender roles, women who
are first-generation and low-income face a seemingly insunnountable obstacle
to graduate school. Because women are still largely responsible for duties such as
childcare, meal preparation, and household cleaning given the gendered division
of labor, all women face hurdles in their educational attainment that do not
necessarily exist for men.
The women in my focus group engage in what the AAUW has tenned
"contingency planning," which refers to the tendency to make plans for the future
with the assumption that at some point the women will have a family and will be
responsible for the domestic sphere of their household (1999). As Kurtz-Costes
et al. found in their research with graduate students, gendered differences in the
experiences of students stem from the issue of family (2006). Alison illustrated the
fact that anticipated difficulty resulting from contingency planning may lead some
women undergraduates to not attend graduate school:
I have an old roommate who's just super smart, could
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do pretty much anything she wants and has been going
back and forth between going to grad school or not
and working and the only reason why is 'cause she
wants to have babies. And a family, right now. Even
though she's still really young and she has all these
other options but she's just like weill don't wanna go
because I wanna have kids and it's kind of interesting
that if a guy wants to go and have a family it's probably
no big deal because the wife can stay home and take
care of it [the child].
Even women who do begin a program may drop out before completing their
graduate degree if they feel that their academic program is not compatible with
their familial responsibiliries. Women students may also feel forced to engage
in reverse contingency planning, putting family off until after their graduate
education, which men are not forced to do. This amounts to essentially a double
standard, which likely contributes to the gender inequalities in degree completion
at the graduate level.
Barriers to Education
There are many factors that represent potential barriers to the educational
attainment of women. The most notable according to my participants is the need
for quality, reliable, affordable childcare given the fact that women are traditionally
viewed as responsible for the care of children. Additional family responsibilities
such as caring for elderly parents present especially difficult obstacles for women
who are part of the sandwich generation, meaning that they are caring for their
ailing parents while simultaneously raising or planning for a family of their own.
In addition to childcare, the gendered division of labor places an extra burden on
women who work and attend school, since in addition to those roles they must
also maintain a household, including all the invisible care work that men are not
typically involved in. My participants noted that this would be particularly difficult
to balance while attending graduate school given the increased level of attention
required and the amount of time needed to study or write.
Interviewer: Okay, so then do you all think that you've
encountered any obstacles in planning to attend
graduate school because of your gender?
Virginia: I wouldn't say that I've had an obstacle, but
beyond being female I'm also an older female than
most students here and so I have to think, okay, can I
get in a program that could possibly allow me to have
kids, 'cause at some point I'm already 33, so you know
if I'm gonna be in school for the next 6 years I gotta
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figure out am I gonna have kids? And if I am, where
can they fit in between here and there. And so I do
think that that has been a consideration. I don't know
if it's so much an obstacle but a consideration for me
that I don't think men are generally gonna think about.
Jane: Yeah I was gonna say, that was the one thing that
occurred to me when you asked that question, is the
issue of family. And that too often being the ones to
have the kids its sort of you know, you're gonna be
the one to take care of the kid and so while school
can be pretty flexible even around having children
it's still something that is really, could really hurt an
education and especially higher education because
higher education is ten times harder in that respect that
it requires so much more attention.
Ginger: I would be very curious to see if there have
been studies done to show how many women don't
finish their graduate programs because family or
children, or something else and what we could maybe
do to help encourage people to finish those programs.
I'm sure it's not as big of an issue for men.
Schools are stratified by prestige; within schools and academic departments
stratification is based on gender. Gender dynamics of academic departments may
be particularly discouraging to women students because they are aware that women
pay a price for starting a family that men do not and there are few programs to
support them should they do so. Women also undercut each other (faculty-faculty,
faculty-student), possibly as their only way to maintain a relatively powerful
position within a patriarchal system.
Aside from the issue of childcare, my participants felt that first generation
status impacts men and women roughly equally, and instead they noted the
importance of birth order, which results in first-born and only children being at a
disadvantage. For both men and women being low income represents a significant
barrier to attending graduate school, because of the lack of access to information
and the concern regarding financing continued education. Those who are low
income are also likely to be first generation college students, and as a result they
have less knowledge regarding financial aid and what is necessary for graduate
school. Parental participation in the process of selecting a school, applying to
schools, and applying for financial aid is also an area in which these groups are at
a disadvantage. This relates to the importance of class since middle to upper class
students have an advantage given the fact that their parents have gone to college
and are therefore able to guide their children through the process. First generation
students have to muddle through on their own, which decreases the likelihood that
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they will attend graduate school by the various mechanisms I have discussed.
Nontraditional students are mostly women and reentry students frequently
receive bad advice, perhaps because most typically they are steered toward
certificate or vocational programs or are seen as trying to do the impossible and
should be discouraged from doing so. Tracking occurs based on race gender and
class and may be hard to fight against without the support of family or programs to
assist these students (Bettie, 2003). Veruka's story illustrates that lack of access to
information due to low SES leads to a circuitous path through college: "I attended
college like right after I graduated high school and then I dropped out after like
a year of going to night school at the lC. and it took me a while to get back to
school and now that I'm here, it took me a while when I first started to figure out
what the heck I wanted to do." This path, combined with less family support,
leads to greater financial concerns. Therefore education takes longer to complete
because students feel as though they must work, and since the time to degree is
extended, they are more concerned about future family (marriage & children) than
their younger counterparts, which acts as a potential push away from grad school.
My participants emphasized the impact of parental involvement on the
experience of college students, which relates to the advantages that students from
higher socioeconomic statuses have over those low-income and first generation
students. Jane discussed how socioeconomic status and family experience
regarding education impacts the expectations of students:
I've noticed that with some of my friends who are
coming from upper income families who are going
to better schools their parents have more education
and that there's almost a sort of like requirement once
their parents have more education for them to have
more education. And that because their parents have
some Ph.D. or their doctorate or something, or they're
doctors, that that is sort of a prerequisite for their kids.
Because they have that amount of education there's
sort of this requirement and I feel like you know when
that's turned the other way, first generation students
who's parents have no college education they wouldn't
require that of their kids because they don't have it
why would you require that of your kids? So I can see
how that would be sort of the case in general.
Family expectations of a student are based on assumptions relating to the parents'
educational attainment. Among parents who are actively involved in or supportive
of the student during this process, there seems to be a gender difference, with
mothers more actively involved, except for one student who's father was a
returning student are therefore able to directly apply his own current experiences.
In discussing the importance of education my participants referenced what I
call gendered opportunity structures, which refers to gender stereotypes about
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who can go to college and why, differences in salaries of men and women, the
wage gap (as of 2007 the gender wage gap stood at approximately 22 percent),
and what types ofjobs are available to men and women without a college degree
(I WPR, 2008). Additionally, men have access to relatively high paying jobs (e.g.
construction) without any education beyond a high school diploma or trade school,
while women must pursue higher education in order to increase their earning
potential. As noted by Ollenburger and Moore in A Sociology of Women: The
Intersection ofPatriarchy, Capitalism, and Colonization, "on average, a woman
with a college degree will earn less than a man with an eighth-grade education"
(1998). This blatantly unequal return on educational investments may explain why
women are more likely than men to obtain a master's degree, since the master's
degree represents a faster route through graduate school while still increasing
women's wages.
My participants believed that low-income, first generation men have an
especially difficult path through college and graduate school because of family
responsibilities and gender stereotypes that inhibit their ability to seek help.
However, I would add that low-income first generation women have a difficult
time because of societal expectations of them as women and mothers. Low
income women are more likely than low-income men to be single parents, and
even if women have a partner it is unlikely that a woman's partner will care for
the child to allow her to go to school, as in the case of my participant Simone. As
Cookie stated:
I think maybe lower-income women, like particularly.
I think that it seems like a lot women like me who are
kind of more in the higher end of the socioeconomic
ladder have an easier time getting in to grad school
and I think that it's a lot harder for women of a lower
economic background to even get into undergrad, let
alone grad school and so they don't even feel like it's
attainable. You know they don't even feel like it's a
choice. So it would be nice to see something set in place
that is, that provides a more nurturing environment for
women to be able to do that.
Gender and socioeconomic status are two factors that have a strong impact
on educational opportunities, so that it is very difficult to identify the effects
of one separate from the other. Therefore, gender stratification interacts with
socioeconomic disadvantage to create further obstacles to the post-baccalaureate
educational attainment of women, particularly those of low-income backgrounds.
In our society post-secondary education is currently viewed as a privilege
rather than a right, so that educational attainment is impacted by a student's
socioeconomic status. My participants advocated making education a civil duty
and making college free to ensure that all people have equal access. It has been
noted that increasing women's political representation leads to increases in women
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friendly social policy and also impacts other groups positively, so by extension,
increasing the representation of women in university administrations may result
in policies that will positively impact the educational attainment of women,
minorities, low-income students, and first generation college students (lWPR,
2002). Education is very valuable because it can never be taken away from
you, and as Virginia put it, "the world is not very kind to people who don't have
higher education." In addition to providing increased earning potential and career
prospects, education can enrich your understanding of life and can empower you
to make positive changes.
Discussion

In today's society a bachelor's degree has lost meaning; my participants felt
that their undergraduate educations have not prepared them for the workforce and
feel that further education is necessary for them to obtain meaningful careers.
Graduate school is viewed as a providing greater job prospects and earning
potential or as a prerequisite for desired careers. If more women obtain graduate
degrees, perhaps the wage gap will close, but the effect of "ratcheting up" may
negate this. Since the relative value of education is decreasing at the same time as
it becomes increasingly necessary, it is especially important to empower women to
continue their education, particularly at the graduate level. Men and women have
roughly equal desire to attend graduate school, but men are more likely to actually
complete their degrees, so we as a society need to enable these women to achieve
their goals.
As has been found in past studies, my participants noted the gender segregation
of academic disciplines: women are the majority in the social "soft" sciences,
while men are dominant in math, hard sciences, and law. Although they suggested
that women might be less likely overall to go to graduate school because of the
gendered division of labor, they also noted that many women do continue their
education at the master's degree level. They suggest that rather than focusing on
the increased representation of women in graduate school that it is more important
to increase the presence of low-income and/or first generation men and women
in college and graduate school. As pointed out by AAUW (2008) researchers in
"Where the Girls Are," the current educational crisis doesn't belong to boys or
girls: it affects low-income and minority students. With regard to standardized test
scores, men and white and Asian students have an advantage, particularly in math.
The importance of standardized tests, such as the GRE, in graduate admissions
may essentially handicap the educational possibilities of women, Hispanic, and
African American students. This may further contribute to the gender segregation
of academic fields (e.g. STEM sciences) and to the marginalization of minorities
in graduate programs.
The results ofmy focus groups illustrate the complex interplay ofsocioeconomic
background and gender in the decision to attend graduate school. As a result, it
is difficult to disentangle the effects of these factors on women. Although my
participants did not explicitly address gender as a major barrier to women's post-
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baccalaureate educational attainment, given their perspectives as gendered actors
I believe that gender does represent an important factor. Interestingly, while
they acknowledged the gender wage gap as an important motivator for women
to attend graduate school and the impact of women's family responsibilities on
their education, my participants did not view gender as a significant barrier to
post-baccalaureate educational attainment. However, gender inequality may
play itself out in first generation families where parents may be more willing to
invest monetary and emotional resources in men's education than in women's.
My participants suggest that any policies implemented to encourage women to
attend graduate school should be gender neutral, so that they benefit men as well as
women, and should focus on assisting minorities, low-income, and first generation
students regardless of gender.
Policy Recommendations

Based on the results of my focus group, my key policy recommendations are:
•
•
•
•
•

Expand existing federal and local programs designed to assist low
income, first generation and minority students.
Increase access to information regarding financial aid and other support
services
Provide low-cost high quality convenient childcare.
Make post-secondary education more affordable and/or increase financial
aid
Create academic program flexibility at the undergraduate & graduate
level.

These goals could be accomplished by offering financial aid workshops,
increasing the advertising and promotion of available resources, offering (more)
evening or weekend classes, and implementing flexible degree completion
timelines. Additionally, in order to better serve students, the university ought to
create built-in mechanisms for internships so that students are better prepared for
careers and/or graduate school, as well as doing more to make students aware of
graduate school as a possibility. It will also be important to increase funding for
advising and guidance counselors, especially important given the role of academic
mentors in overcoming the push away from graduate school for first generation
and/or low-income students who are especially in need of advice in order to be
adequately prepared for graduate school. Implementing these suggestions at the
undergraduate level may be particularly beneficial to women, since they earn the
majority of bachelor's degrees.
Conclusion

Although my women participants did not view their gender as a significant
obstacle to their educational pursuits, gender is implicit in the discussion of
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their experiences because they are women actors in a male-gendered institution.
Interestingly, although they do not advocate programs designed to assist solely
women, they repeatedly discussed gender segregation within academia, and the
conflict that results from the gendered division of household labor. Similarly,
although my participants reached the consensus that class or socioeconomic status
(SES) presents a greater obstacle to post-baccalaureate educational attainment, I
would argue that women have a more difficult path to graduate school than men,
particularly those of similar SES, simply because of the patriarchal structure of the
academia in American society.
Empowerment is frequently mentioned as essential to increasing women's
presence in higher education; girls and boys need to be encouraged to break
through gender stereotypes. (fwe as a society are able to empower our children to
feel free to be whatever they want to be, this will benefit all regardless of gender.
Establishing mentoring relationships with successful academic women will enable
aspiring women graduate students to increase their likelihood of persistence.
Mentoring and programs such as EOP and the McNair Scholars Program are also
key to the success of first generation, low-income, and minority students at the
undergraduate level, as well as providing the academic and community support
necessary for these students to continue their education at the post-baccalaureate
level.
As in the AAUW (2008) policy report "Where the Girls Are: the Facts About
Gender Equity in Education," I conclude that in attempting to understand and
address disparities in the post-baccalaureate educational attainment of women it is
critical to also understand and address disparities related to socioeconomic status.
Clearly socioeconomic status has an impact on students' access to information,
selection of schools, academic success, graduate school preparation, and decision
making. In order to further diversitY academia, it will be necessary to integrate
more individuals of lower socioeconomic backgrounds, first generation college
students, women, and/or minorities into the professoriate and student body. The
first step to doing so begins with increasing the post-baccalaureate educational
attainment of these groups. In order to increase the presence of these groups in
university administration and teaching positions, we must develop programs and
policies to assist these groups in their educational attainment.
Given the complex intersections of race, gender, and class in educational
success and degree attainment, it is difficult to state conclusively which has the
greatest impact on aspiring graduate students. In current research on this topic,
( am examining more explicitly the mechanisms by which SES impacts the
educational attainment of women planning to attend graduate school. Further
research should be done to investigate the role of birth order, first generation
status, and income level in the decision to attend graduate school for both men
and women. Additional research might also examine the perceptions of men who
plan to attend graduate school to explore how their experiences are influenced by
gender roles. It is more important than ever to examine sites of inequality because
of the increasing necessity of higher education credentials.
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Introduction
Exposure to demographic diversity, as part of classroom curriculum or peer
interactions, can challenge undergraduate students' worldviews in ways that
increase their critical thinking skills and civic engagement (Gurin, Dey, Hurtado
& Gurin, 2002; Hurtado, 2005; Levin, van Laar, & Sidanius, 2003). Such exposure
will become even more important as demographic diversity within the United
States increases. As part of an August 2007 press release, the U.S. Census Bureau
reported that I in every 10 of the nation's 3,141 counties has a population that
is more than 50% minority. By 2020, demographers predict that one third of the
United States workforce will be non-white (Toossi, 2002). Because universities
and colleges often provide students with their first opportunity for meaningful
cross-race contact, they are in a unique position to foster the skills and knowledge
that will prepare students to engage in a demographically diverse society (Chang,
2002; Gurin et al. 2002; Hurtado, 2005). However, opportunities to meet, work
and form close friendships with students from different backgrounds can be rare
for students who attend predominantly White undergraduate institutions (Nathan,
2005; Velasquez-Andrade, Hurtado, Ostroff, Rodriguez, & Cronin, 2003). As part
of a year long ethnographic study of university students' first year experiences
at a public state university, Nathan (2005) interviewed students about the ethnic
composition of their friendship network and observed the ethnic composition of
student diners. White students, in particular, were more likely to eat with ethnically
homogeneous groups and report ethnically homogeneous friendship networks.
Similarly, a panel telephone survey of over 2,500 undergraduates at a large urban
public research university (Sidanius, van Laar, & Levin, 2004) reveals the extent
to which majority students, in particular, can be ethnically isolated (Sidanious,
van Laar & Levin, 2004). However, the same study (Levin et al. 2003) also shows
that graduates who reported more cross-ethnic friendships during their second and
third year reported less intergroup anxiety and ingroup bias during their fourth
year (see also Antonio, 2004).
In this paper, we draw upon university graduates' answers to a mail survey
five years after their graduation to explore two possible ways in which limited
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undergraduate demographic diversity could be leveraged to increase its impact on
students' attitudes and behavior. First, we explore whether close undergraduate
friendships with people from different religious backgrounds or sexual orientations
in addition to different ethnicities can shape graduates' feelings of multi-cultural
competence and increase their volunteer service. Second, we explore whether more
undergraduate multi-cultural courses might shape graduates' current attitudes and
activities.
Definitions of diversity and multi-culturalism can range from a more narrow
and specific focus on ethnicity and race (Gurin et al. 2002; Levin et al. 2003) to
much broader and general lists that include race, ethnicity, culture, gender, class,
physical and mental abilities, age, sexual orientation and religion (Chang, 2000;
Pettigrew & Tropp, 2006; Stewart, 2008). Almost all research investigations of
cross-group friendship explore the impact of close friendships across race and
ethnicity. However, because ethnic and racial diversity on this particular campus
is limited, we extend our definition of diversity to include two other groups, sexual
orientation and religion, that data from the university's campus climate surveys
indicate to be targets of discrimination. In contrast, we define multi-culturalism
in more broad and general terms because this broader definition captures the
curricular diversity strategy adopted by this university. The assumption is that
student learning and appreciation for one type of group difference (e.g., class) will
generalize to other group differences (e.g., ethnicity, see Chang, 2002).
We focus on two postgraduate outcomes; self-reported multi-cultural
competence and volunteer service, designed to represent recent discussions of
undergraduate education as a public good that encourages civic engagement and
active citizenship (Einfeld & Collins, 2008; Gurin et al. 2002; King & Baxter,
2005). Multi-cultural competence is a multi-dimensional construct that includes
the awareness, knowledge and skills that people need to interact successfully
with others who are culturally different from themselves (Pope & Mueller, 2005).
Volunteer service refers to work and goods given by individuals willingly and
without pay to benefit a community or its institutions.
Cross Group Friendships

Close cross-group friendships reliably predict reduced outgroup prejudice
(Eller & Abrams, 2003; Pettigrew, 1997; Levin et al. 2003; Paolini, Hewstone
& Cairns, 2007). Surveys of citizens from majority ethnic backgrounds in four
different European nations show that the number of ethnic minority friends
predicts reduced bias toward ethnic minorities (Pettigrew, 1997). Similarly, a
survey of over 1,000 University of Michigan seniors indicates that seniors who
reported more contact with students from other racial/ethnic groups, more "best
friends" from other racial groups and more interactions with racially diverse
peers reported more intellectual engagement, complex thinking and support for
diversity (Gurin et al. 2002, see also Levin et al. 2003). Finally, a 1989 national
survey of over 11,000 fourth year students indicated that students who socialized
with someone from a different ethnic group, discussed racial issues and attended
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cultural awareness workshops reported more community service, more CIVIC
engagement and stronger academic skills even after controlling for their answers
to similar questions four years earlier (Gurin et al. 2002).
Reviews of general cross-group contact research consistently show that
positive cross-group contact with a member of one group successfully generalizes
to less prejudice toward other outgroups (Pettigrew & Tropp, 2006). For example,
majority ethnic respondents in Germany, France, the Netherlands, and the United
Kingdom who reported a close friend from one ethnic minority group not only
reported less prejudice toward that minority group but less prejudice toward
other ethnic minority groups (Pettigrew, 1997). These data suggest that close
relationships with students from other stigmatized or disadvantaged groups like
religion or sexual orientation could shape students' attitudes and behavior in the
same way that close relationships with students of a different ethnic or racial
background might. Recent surveys of Northern Ireland's general population and
university students document how close cross-religion friendships could lead to
reduced intergroup anxiety and prejudice (Paolini et aI. 2007). Even more intriguing
is evidence from a meta-analytic review of intergroup contact studies (Pettigrew
& Tropp, 2006) that contact across sexual orientation was associated with greater
prejudice reduction in comparison to contact across race and ethnicity. Based
on these results, we predict that graduates who report more close friends from a
different ethnicity, religion or sexual orientation at the time of their graduation will
report more multi-cultural competence and volunteer service.
Curriculum Diversity

Students who participate in multi-cultural courses or intergroup dialogues
report more multicultural competence, support for educational equity and civic
engagement (Aberson, 2007; Chang, 2002; Gurin et al. 2002; Hurtado, 2005;
Lopez, 2004; Lopez, Gurin & Nagda, 1996). For example, a survey of over 500
first year undergraduates (Lopez, 2004) shows that students who reported more
exposure to information and activities about other racial/ethnic groups as part of
class or in their residence halls reported greater awareness of racial inequity within
the United States at the end of their first year even after controlling for their initial
political orientation and support for educational equity. A field study (Chang, 2002)
shows that 112 students who had almost completed campus approved diversity
courses reported significantly less prejudice in comparison to 85 students who
just startedn similar courses. Finally, a survey of over 4000 second year students
from nine different public universities showed that students who took courses that
included service learning, readings about different cultural or ethnic groups or
intergroup dialogues reported more complex thinking skills, cultural awareness
and interest in social issues, even after controlling for their attitudes before they
began their first university semester (Hurtado, 2005). Although it is clear that
some methods of instruction, particularly intergroup dialogues (Hurtado, 2005;
Nagda & Zuniga, 2003), lead to greater changes in critical awareness and reduced
prejudice, the evidence also suggests that student exposure to a variety of different
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types of diversity courses can lead to similar effects (e.g., Chang, 2002; Gurin et
al. 2002; Hurtado, 2005). Therefore, we predict that graduates who recall more
multi-cultural undergraduate classes will report more volunteer service and multi
cultural competence.
Researchers typically study the potential benefits of undergraduate cross
group friendships and multi-cultural education independently (e.g., Nagda &
Zuniga, 2003; Pettigrew & Tropp, 2006). However, in their surveys, Gurin and
her colleagues (2002) included both informal close cross group interactions and
classroom diversity experiences as predictors of undergraduates' intellectual
engagement and academic skills. Each predictor reliably predicted students'
skills and outcomes even after controlling for the effects of the other predictor.
Similarly, in her survey of undergraduates, Lopez (2004) shows that intergroup
contact and curriculum diversity both predict attitudes toward educational equity.
Interestingly, these patterns emerged most strongly for ethnic majority students
in comparison to ethnic minority students. Lopez (2004) hypothesized that the
reduced impact of curricular diversity for minority students might reflect their
increased experience with cross-group contact. Cross-group dialogues and other
multi-cultural content may be less informative for undergraduate students already
familiar with different cultures and ethnicities. In other words, the impact of
curricular diversity should be stronger for students who report less experience with
people from different backgrounds. Therefore, we predict that a greater number of
diverse college friends will moderate the impact of multi-cultural curriculum on
graduates' attitudes and behavior.
Research Questions

All the research investigations of university students' experiences and attitudes
toward demographic diversity and multi-cultural curriculum that we could locate
(Chang, 2002; Gurin, et al. 2002; Santos, Ortiz, Morales & Resales, 2007; Levin et
al. 2003) focus on students' experiences and attitudes while they are still university
students (but see Luo & Jamieson-Drake, 2009 for a recent exception). Our project
is an opportunity to test whether graduates who report more cross-group friends
or recall more multi-cultural classes also report more multi-cultural competence
and volunteer service. Further, we explore whether the number of multi-cultural
classes is a more important predictor for these outcomes for graduates who report
fewer diverse friends in comparison to graduates who report more diverse friends.
Because demographic variables such as ethnic background, age, gender, political
orientation and the educational attainment of parents have been shown to be
reliably related to students' attitudes to diversity (Aberson, 2007; Gurin et al. 2002;
Levin et al. 2003; Lopez, 2004; Vogelgesang & Astin, 2005), we also test whether
graduates' undergraduate experiences still predict their current attitudes and
volunteer service even after including these variables in the regression equations.
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Methods
Respondents

In Spring 2006, 156 (123 female, 31 male and two unknown) graduates who
received their Bachelor ofArts from School ofSocial Science programs in Fall 2000
or Spring 2001 completed mail surveys about their university experiences (overall
response rate was 42%). The School of Social Sciences is one of five schools
(including Arts and Humanities, Business, Education and Science and Technology)
at a master degree granting public state university serving approximately 6000
undergraduate students. In fall 200 I, the university office ofinstitutional research
reported that 64.1 % of undergraduates self-identified as White, and 16.2% of
undergraduates self-identified as an ethnic minority. The majority of the university
undergraduate students were female (64.4%) and from within the state (99%). The
average age for undergraduates was 23. All undergraduate students were required
to complete at least one ethnic studies course as part of their general education.
As might be predicted, School of Social Science graduates included more
women (71 %) in comparison to the general undergraduate popUlation. We do not
have access to information about the ethnic background, age or first generation
college status for School graduates, but 81.8% of the survey respondents described
their ethnic background as White or European-American, 2.1 % listed African
American, 2.8% listed Asian American and 11.2% listed Latino or Hispanic
American (the remaining 2.1 % did not answer the question). Their ages at time of
graduation ranged from 20 to 63, (mean age at graduation was 27.8, median age
was 23). Finally, 42.9% of these respondents indicated that neither of their parents
completed a college degree.
We chose to survey all graduates of the School of Social Sciences because
it was practical and convenient. First, we thought graduates from the School of
Social Sciences would feel comfortable answering a mail questionnaire about their
undergraduate experiences, current situation, political attitudes and demographic
diversity. All School graduates learned about and almost all applied social science
methods as part of their major department curriculum. Therefore, they would
have an understanding of our interest in basic demographic questions and how
and why we could guarantee their anonymity. Second, we chose five years after
graduation because after five years, most graduates will have chosen a career path
(and perhaps a graduate program), and remember enough to be able to evaluate
their undergraduate experience. They also had enough time to reflect on which
experiences were useful and which were not. Finally, we used a multi-wave mail
survey (Dillman, 2007) because we thought that it was the best way to include as
many (geographically dispersed) graduates as possible.
We first mailed a brief letter inviting graduates to participate in our study. A
week later, we mailed a longer letter, survey and return envelope, and four weeks
later, we mailed a second letter, survey and return envelope. We included pens with
the university logo as part of the second package. We intended the pen as a thank
you for graduates who already completed the first request and as an incentive for
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graduates who had not. Because we wanted to encourage graduates to complete
the questionnaire as honestly and completely as possible, we emphasized that
their answers would be anonymous and confidential. This decision meant that all
graduates received the first and second request to participate. We also created a
project website that included information about human subjects approval from
the university institutional review board, the original mail questionnaire, results
summaries and contact information.

Predictors
Number of diverse friends. In previous investigations of cross-group
friendships, graduates reported the number of friends who belong to specific
outgroups (e.g., "How many of your closest friends are Asian-American?" Levin
et al. 2003). Although these measures reliably predict prejudice, graduates might
provide socially desirable answers by inflating the number of cross ethnic friends
that they have. As part of her ethnographic study offirst year students' experiences,
Nathan (2005) asked students whether they had close friends from a different
ethnic group. The majority of students said yes, and if pressed further, they could
mention a name. But if she asked students to list their close friends first, and then
indicate the friend's ethnic or racial background, five out of six white students
listed no friends from a different ethnic or racial background. Therefore, we
embedded the questions about ethnic, religious and sexual orientation differences
within a series of questions about graduates' differences and similarities with
their close college friends (see Appendix). We asked graduates to think back to
their final year at the university and recall up to four people that they considered
to be their closest friends during their final semester. For each friend, graduates
checked whether this target friend was 1) their closest friend, 2) male or female,
3) same age or different, 4) same major, different major or not applicable,S) same
or different sexual orientation, 6) same or different hometown, 7) same religious
background or not, 8) SSU student or not, and 9) same ethnic background or not
(see Page-Gould, Mendoza-Denton & Tropp, 2008 for a similar measure). We
defined graduates' "friendship diversity" score as the number of friends with a
different religious background, ethnic background or sexual orientation from the
graduate (i\1=2.88, SD=2.21 out of 12 possible differences).
We also created two other measures of friendship diversity. First, we counted
the number of friends from a different ethnic or racial background listed by
graduates (i\1=0.87; SD= 1.13 out offour possible differences). Second, we counted
the number of friends from different ethnic, racial or religious backgrounds, sexual
orientations, different hometowns, different ages and different genders (i\1=6.59,
SD=3.56 out of24 possible differences).
Number of multi-cultural courses. Graduates indicated the approximate
number ofcourses in which professors mentioned I) globalization, 2) other cultures
besides the United States, 3) inequalities within the United States, 4) issues of
class, race or gender within the United States, 5) political, social or economic
structures as the cause for people's situations and 6) incorporated examples from
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diverse populations. Graduates rated number of courses from never (I) to all (5),
(M=3.39, SD=O.72, alpha=.87).
Demographic variables. On the final page of the survey, graduates indicated
their gender, their age when they graduated, their mother and father's highest level
of education and wrote in their racial/ethnic background. If graduates indicated
that neither their mother nor their father completed "some college," we defined
them as a first generation college student.
Political orientation. The final survey question asked graduates to characterize
their political views from "far left" (I), "liberal" (2), "middle of the road" (3),
"conservative" (4) to "far right" (5). Most graduates described themselves as
"middle of the road" (M=2.47, SD=0.75).
Other measures. We examined the predictive value of other characteristics
of graduates' undergraduate experiences including whether they participated in
volunteer service as part of class (42% participated), volunteer service outside
of class (52% participated) or department organized public service internships
(57% participated), Graduates also indicated the extent to which their academic
major department modeled "acceptance of ethnic, sexual, age, ability, political and
religious diversity" (M=4.13, SD=0.99).
We included measures of graduates' current situation including how important
"helping to promote cross-cultural understanding" was from I (not important) to 5
(very important, M= 3.42, SD= 1.04); how often they had "socialized with someone
of another racial/ethnic group" during the last two weeks from none (I) to 5 or
more times (4, M=3.00, SD= 1.07); their monthly income from under $500.00 (1)
to over $6,000.00 (12) and the number of hours they worked during a typical work
week from less than 10 hours (I) to 60 + hours (7). Graduates reported an average
monthly income between $5,000 and $5,499 (M=6.4, Median=6, SD=2.52).
They reported working between 30 and 39 hours each week (M=4.59, Median=5,
SD=1.03).
Outcomes
Multi-cultural competence. We used the two questions included as part of
a longitudinal study of roommate heterogeneity (Levin et al. 2003) to measure
graduates' feelings of multi-cultural competence. Graduates rated the extent that
they agreed that: I) 1 feel competent interacting with people from different groups
and 2) 1 feel uneasy being around people of different ethnicities (reverse scored)
from I (disagree) to 5 (agree) (M=4.23, SD=0.65, alpha=.70).
Volunteer service. We used questions included as part of the U.C.L.A. Higher
Education Research Institute survey of university graduates' civic engagement to
measure volunteer service (Vogelgesang & Astin, 2005). Graduates indicated how
frequently they had I) worked on volunteer projects that involved a government
agency or program, 2) donated professional services on a "pro-bono" basis, 3)
worked with others to solve a problem in their community and 4) donated things
such as blood, clothes or other goods since graduation from never (I), once
or twice (2), occasionally (3) or frequently (4). Most graduates reported some
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volunteer service (M=2.06, SD=0.67, alpha=.62).

Results
We address three questions. First, we explore the extent to which the number of
diverse undergraduate friends and multi-cultural classes is related to other aspects
of graduates' undergraduate experience. We inspect bivariate correlations among
the key predictors and other measures ofgraduates' recollected experiences and use
frequency counts to examine graduates' recollection of their close undergraduate
friends.
Second, we test whether number of diverse friends and classes predict
graduates' feelings of multi-cultural competence and volunteer service. Third, we
compare these results to results from analyses that either I) limit the number of
diverse friends to those friends from a different ethnic background or 2) include
friends from a different age, hometown, major and gender. We also explore whether
the original patterns remain reliable if we include other aspects of the graduates'
undergraduate experience (e.g., participation in service learning courses, ratings
of their major faculty) or current situation (e.g, income, hours worked, whether
socialized with people from different racial or ethnic backgrounds during the last
two weeks).
We used hierarchical multiple regression models with interaction terms to test
these questions. Sample size requirements from regression analyses were satisfied
(Aiken & West, 1991; Allison, 1999). To minimize the effects of multi-colIinearity,
all variables except gender, first generation college student status and ethnic
minority or majority background were treated as continuous and centered before
they were included in the analyses (Allison, 1999; Aiken & West, 1981). The first
step of each model included the demographic variables, number of classes and
cross-group friends; the second step of each model included the interaction term
as an additional predictor. The correlations for all the variables included in the
regression analyses are presented in Table I.
Before we investigate the effects of cross-group friendships, it is important
to determine the extent and type of diversity among graduates' close college
friends. Most graduates rated four friends (76%) and as shown in Figure I, most
graduates described very homogeneous social networks. Seventy graduates (50%)
reported that all their friends shared the same ethnic background, 19 graduates
(15%) reported that all their friends shared the same religion and 112 (78%)
graduates reported that all their friends shared the same sexual orientation. Of
the 208 friends that graduates categorized as being different from themselves,
they categorized 70 friends as different in more than one category. The number
of diverse friends reported by graduates was not related to the overall number of
friends that they reported (r(l30)=.13, p=.15), or the number of friends from a
different ethnic background (r(130)=.04, p=.68). However, the absolute number
of friends was related to the number of diverse friends that graduates reported
when opposite gendered friends are included as part of the friendship measure
(r( 130)=.31, p<.05).
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Next, we explored the degree to which graduates who reported more friends
from a different ethnicity, religion or sexual orientation also reported being more
likely to live with someone from a different ethnic orracial background (r( 123)=.39,
p<.05), or date someone from a different ethnic or racial background (r(123)=.43,
p<.05). The number of diverse close friends was not related to participation in
faculty research (r(123)=.04, p=.70) or serving as a campus organization leader
(r(123)=.09,p=.35). These patterns suggest that we captured the relative diversity
of graduates' college friends.
We then explored the degree to which graduates who reported more multi
cultural courses reported that their major department developed their ability to
understand the interaction ofsociety and the environment (r(151 )=.44,p<.05), deal
sensitively with a wide variety of people (r(151)=.31, p<.05), and see the world
from another person's perspective (r( 151 )=.31, p<.05). In contrast, recalling more
multi-cultural courses was not strongly related to the development of effective
writing skills (r(151)=.13, p=.12), effective speaking skills (r(151)=.17, p<.05)
or learning to work cooperatively in a group (r(151)=.08, p=.33). We compared
graduates who reported a psychology major (which, at the time, did not include
courses about culture, race or prejudice) with graduates who reported a sociology
major (which included courses about race, prejudice and culture). Sociology
majors remembered statistically significantly more cross-cultural courses
(M=3.34) in comparison to psychology majors (M=2.90, t(79)=2.67, p<.OI).
Interestingly, sociology majors did not list statistically significantly more diverse
close friends (M=3.43) in comparison to psychology majors (M=3.05, t(79)=.72,
p=.48). Again, these patterns indicate that the number of multi-cultural classes that
graduates recalled captured real differences in their undergraduate exposure to a
multi-cultural curriculum.
Number ofclasses andfriends as predictors. The next question is whether the
number of recalled multi-cultural classes and friends from different backgrounds
predicts multi-cultural competence or volunteer service. Gender (with women
coded as 1 and men coded as 2), ethnicity (with European-American coded as
1 and all other ethnicities coded as 2), first generation college student (with first
generation coded as 1 and all others coded as 2), political orientation, number of
diverse friends and number of multi-cultural classes were entered as predictors
as the first step of a regression equation. As shown in Table 2, younger graduates
(b=-.25,p <.05), first generation college graduates (b=-.17,p <.05) and graduates
who recalled more multi-cultural classes (b=.19, p <. 05) reported more multi
cultural competence. The equation was statistically significant (F (7, 128) = 4.37,
p < .05). Women (b=-.19,p <.05), graduates who reported more diverse college
friends (b=.26,p <.01) and more multi-cultural classes (b=.19,p =.07) reported
more volunteer service. The equation was statistically significant (F (7, 128) =
2.44, p < .05).
The next question is whether the number of multi-cultural classes mattered
more for those graduates with fewer diverse friends. Therefore, we tested a second
set of regression equations for the two outcomes that included an interaction
term between the number of multi-cultural classes and diverse friends (Preacher,
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Curran, & Bauer, 2006, see Table 2).
The inclusion of the interaction produced a reliable interaction term for multi
cultural competence (fJ= -.16, P < .05). To explore this interaction (Preacher,
Curran & Bauer, 2006), we plotted the simple slopes of number of classes on
multi-cultural competence if the value for number of diverse friends represented
one standard deviation above and one standard deviation below the mean level
of diverse friends (see Figure 2). Classroom experiences more strongly predicted
multi-cultural competence for graduates who reported fewer diverse friends (b=
.35, p <.01) in comparison to graduates who reported more diverse friends (b=
.06, p =.81). When the outcome was volunteer service, the interaction term was
marginally significant (b=-.15, p =.07). We adopted a similar approach to explore
the marginally reliable interaction for volunteer service (see Figure 3). Again,
classroom experiences more strongly predicted volunteer service for graduates
who reported fewer diverse friends (b= .34, p =.07) in comparison to graduates
who reported more diverse friends (b= .03,p =.89).
Number of cross-ethnic friends. Although we chose to include close friends
from a different religion or sexual orientation as part of the diverse friends
measure, it may be that cross-ethnic friendships, even if they are relatively rare,
are especially powerful predictors. Therefore, we re-ran the regression analyses
with the number of cross-ethnic friends as a predictor. More cross-ethnic friends
predicted volunteer service (b=.18, p=.07) but the interaction between number
of friends and classes was not a reliable predictor of volunteer service (b=-.05,
p=.56). Cross-ethnic friendships did not predict multi-cultural competence (b=.02,
p=.83) but there was a marginally reliable interaction between number of friends
and classroom experiences (b= -.14,p =.07). Most importantly, the final regression
equations predicted less (adjusted) variance in volunteer service (3.0%) and multi
cultural competence (14.3%) in comparison to the equations presented in Table 2.
Expanded measure of diverse friendships. We also expanded the measure to
include the number of close friends from a different hometown, different age or
different gender; all groups that have been used in previous intergroup contact
research (Paolini et al. 2007; Pettigrew & Tropp, 2006). When we substituted
this more inclusive measure of diversity, more diverse networks predicted
volunteer service (b=.l5, p=.lO) but the interaction between number of friends
and classroom experiences was not a reliable predictor of volunteer service (b=
.06, p=.49). The number of cross-group friendships did not predict multi-cultural
competence (b=.OI, p=.91) but there is a reliable interaction between number of
friends and classroom experiences (b= -.23, p <.01). Again, the final regression
equations predicted less (adjusted) variance in volunteer service (1.6%) and multi
cultural competence (9.8%) in comparison to the equations presented in Table 2.
Other predictors. Although we argue that graduates' recollection of classroom
content and close college friends shape their attitudes and volunteer service, there
may be other predictors that better explain graduates' attitudes and behavior. We
tested additional regression equations which included graduates' current income,
number of hours worked each week and whether they valued cross-cultural
understanding as additional predictors. We also included whether they participated
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in service learning, volunteer service or volunteer internships as an undergraduate
and their impressions of their major faculty. Valuing cross-cultural understanding
(b=.17, p=.06), service learning (b=-.24, p<.05) and volunteer service during
college (b=-.21 , p<.05) reliably predicted volunteer service. Including the two
college participation variables slightly reduced the interaction between number
of multi-cultural classes and number of diverse friends (b=-.13, p=.1O) but not
the main effects for number of classes (b=.l8, p<.05) and diverse friends (b=.20,
p<.05) for predicting volunteer service. The patterns for self-reported multi
cultural competence did not change. Even after including other types of courses,
impression of faculty, current income and hours work, number of undergraduate
multi-cultural courses predicted multi-cultural competence and volunteer service
among graduates who reported fewer friends from different ethnicities, religions
or sexual orientations.

Discussion
College graduates who recalled more frequent exposure to multi-cultural
curriculum as undergraduates reported more multi-cultural competence and
volunteer service, particularly if they listed fewer close undergraduate friends
from different religions, ethnic backgrounds and sexual orientations. These
undergraduate experiences with diversity predicted graduates' current attitudes
and behaviors even after accounting for political orientation, current income and
work hours, undergraduate experiences with service learning and internships,
gender, age and ethnic background.
As these data show, graduates from this university reported relatively few
cross-ethnic friendships. However, there are two ways in which limited diversity
could be leveraged to increase its impact on graduates' attitudes. First, the benefits
of diversity can extend beyond cross-ethnic friendships to friendships across sexual
orientations or religions. We found that a measure that combined three traditionally
stigmatized groups (ethnicity, sexual orientation and religion) accounted for more
variance in comparison to a measure 1) limited to cross-ethnic friendships or 2)
expanded to include close friends from a broad range of groups not viewed as
stigmatized or disadvantaged at this particular university. We think the measure
that included three types of cross group-friendships was most effective because
cross-group friendships with members from stigmatized or disadvantaged groups
can challenge students' values and assumptions about social structure and equality
in ways that cross-group friendships with other kinds of group members do not.
However, there is no guarantee that close friendships across ethnicity, religion or
sexual orientation will always lead to increased critical awareness, multi-cultural
competence or volunteer service. Qualitative interviews with undergraduate
students with homogeneous and heterogeneous sets of close friends reveal
the complex ways in which race and ethnicity are or are not addressed within
close friendships (Antonio, 2004). This potential variability within cross-group
friendships may be one reason why we did not find a direct relationship between
self-reported multi-cultural competence and number of cross-group friends.
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Perhaps some graduates learned and practiced cultural competence skills as part
of their friendship and others did not. Therefore, an important question for future
research is to determine how multi-cultural competence might facilitate and be
facilitated by cross-group friendships (we thank an anonymous reviewer for this
suggestion). It also is important to determine how cross-ethnic friendships may be
similar and different from friendships across religions or sexual orientations. For
example, Tropp (personal communication, January 28, 2007) suggests that a friend
with a different sexual orientation may be a particularly powerful "change agent"
because sexual orientations may be revealed after the friendship has developed.
Similarly, differences due to religion may emerge later in the friendship whereas
differences due to ethnicity or race may be present during people's first meeting.
The second way that limited demographic diversity can be leveraged is with
a multicultural curriculum. We found that increased educational exposure to
multi-culturalism predicted self-reported multi-cultural competence and volunteer
service most strongly for graduates who reported fewer cross-group friends. We
think that there are at least three possible reasons as to why exposure to a multi
cultural undergraduate curriculum mattered more for graduates with fewer diverse
college friends. First, these classes might offer students opportunities to gain
relevant experience with diverse groups. For example, graduates who reported
participating in community service in or outside class also reported more frequent
volunteer service five years later. Second, faculty members might serve as models
of cross-group friendships (see Wright, Aron, McLaughin-Volpe, & Ropp, 1997).
They might be even more powerful models in comparison to peers because of
status differences (Smith & Velasquez, 2008). Still, when undergraduate volunteer
service, internship experiences or ratings of faculty members are included as
predictors in the regression equations, they did not reliably reduce the impact of
classroom experiences as a predictor.
The third possibility is that these types of courses might give undergraduates
important opportunities for discussions, debates and self reflection that shape
attitudes and commitment to volunteer service (see Nagda & Zuniga, 2003). Of
the 105 graduates who listed a specific undergraduate course that was most useful
to them, twenty graduates listed courses with obvious multi-cultural content (50
graduates described courses that gave them specific career skills). The graduates
who explained their choices provided interesting evidence for this possibility.
One graduate listed courses in Chinese and Japanese history and wrote that these
courses "opened my mind to a different world view, culture and historic tradition"
and perhaps most succinctly, another graduate wrote "1 think my most eye-opening
moments occurred in (a global literature class)." One important direction for
future research will be more direct measures of curricular content and pedagogical
practice that graduates identify as influential.
Limitations

It is important to recognize the limitations to these data. First, the sample size
is small and relatively homogeneous (only 19% of the graduates self-identified
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as ethnic minorities). Because of this limited demographic diversity, these data
mostly represent the experiences of majority group members' close friendships
with minority group members. Cross-group friendships (and curriculum diversity)
may not serve majority and minority group members equally (see Frey & Tropp,
2006). Students from minority backgrounds, particularly at predominantly White
institutions, may find themselves serving as classroom (and dorm) representatives
for their minority group and suffer from the consequences of a salient solo status
(Frey & Tropp, 2006; Pettigrew & Martin, 1987; Santos, 2004). These students
may benefit more from opportunities to connect with friends (and curriculum) from
similar backgrounds (Levin et al. 2003; Santos et al. 2007). Further, curricular and
peer diversity may be less important for students from either minority or majority
ethnic backgrounds who come from more diverse hometowns (Gurin et al. 2002).
In fact, these students may find a lack of diversity among their undergraduate peers
alienating and troubling. Therefore, it is important to determine whether similar
effects occur for graduates from a broader range of disciplines, backgrounds and
institutional contexts.
Second, most of these graduates were women. Women's close (same-sex)
friendships are qualitatively different in comparison to men's close (same-sex)
friendships (see Brehm, 1992 for a review). Women's friendships are typically
more intimate and include more talking as opposed to "doing" in comparison
to men's friendships. These differences may mean that cross-group friendships
are a more powerful influence on their attitudes and behavior (Brehm, 1992).
Interestingly, previous research investigations of cross-ethnic friendships do not
report any gender effects for prejudice (Levin et al. 2003; Pettigrew, 1997) and
attachment to the university (Page-Gould et al. 2008). We also did not find any
evidence for gender differences but this possibility is important to consider for
future research.
Third, because we surveyed graduates of a School of Social Sciences, their
undergraduate interest in the social sciences and associated careers could lead
to more diverse friends, more multi-cultural classes and an interest in volunteer
service. These graduates did report reliably more volunteer service in comparison
to the general college population (Vogelgesang & Astin, 2005). However, such
self-selection effects should lead to less variance among graduates' answers and
make it more difficult to find relationships among predictors and outcomes.
Fourth, these data are based on graduates' self-reported answers to a limited
set of questions. One might argue that graduates believed that support for multi
culturalism and volunteer service were "the right answers" to give as part of a
School of Social Sciences survey. We also do not know whether graduates'
self-reported multi-cultural competence matches their actual skill, or even
how graduates defined multi-cultural competence. Nor can we verify whether
graduates actually performed the amount of volunteer service that they reported.
An important goal for future research will be more sophisticated measurement and
behavioral indicators of these important outcomes (Pope & Mueller, 2005)
However, it is difficult to argue that these data simply reflect socially desirable
answers. We used a measure of cross-group friendships that we believe is less
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vulnerable to strategic self-presentation in comparison to traditionally used
questions about the percentage of friends from different ethnic backgrounds.
We separated the questions about college experiences and friendships from the
outcome questions by several pages, emphasized respondent anonymity in the
cover letter and questionnaire instructions and used outcome measures from
previous research investigations of college experiences and friendship (Levin et
al. 2003; Vogelgesang & Astin, 2005). All these techniques should increase data
reliability. Graduates also were able to list specific course names when we asked
them to mention courses that they found important, and the numbers of multi
cultural courses and diverse friends were associated in predictable ways with
other aspects of their undergraduate experience, suggesting that graduates could
remember their undergraduate experiences adequately. The general relationships
that we report remained reliable even after we considered relevant demographic
characteristics, previous volunteer service and internships and current political
orientation and circumstances, and we find reliable interactions (which are harder
to attribute to respondent biases).
Fifth, without longitudinal or experimental data, we can not make any clear
causal conclusions. Graduates who feel more cross-culturally competent may
remember having more cross-group friendships or taking more multi-cultural
courses. However, Page-Gould, Mendoza-Denton and Tropp (2008) randomly
assigned White and Latino undergraduate students to complete a set of three hour
long sessions designed to build interpersonal closeness with either a same ethnic
or cross ethnic partner. Participants who reported more implicit prejudice or race
based rejection sensitivity before the experiment and worked with a cross ethnic
partner reported less anxiety and initiated more intergroup interactions following
the experiment in comparison to similar participants who worked with a same
ethnic partner. Further, several different data sets (Gurin, et al. 2002; Lopez, 2004;
Sidanius, et al. 2004) track students over their undergraduate careers and show
reliable effects of peer interaction and multi-cultural curriculum on participants'
later attitudes. It does not seem farfetched to argue that these longitudinal effects
continue after graduation.

implications
To our knowledge, this is the first study to explore the relationship among
undergraduate cross-group friendships, exposure to multi-cultural curriculum and
college graduates' attitudes and behavior. These results indicate that the benefits of
peer and curricular diversity documented in otherresearch continue after graduation.
They also suggest at least three implications for college administrators, staff and
faculty to consider. First, multi-cultural courses might be especially valuable when
campuses are less demographically diverse. Still, not all multi-cultural courses
are equally effective (see Nagda & Zuniga, 2003). In this study, graduates listed
courses that they described as a challenge to their pre-conceptions and gave them
an opportunity to talk and interact with others. Without smaller seminar classes, it
may be less likely that students will test and challenge their own views and make
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the connections that could foster beneficial cross-group friendships of all types.
Second, college and university administrators could try to "disrupt" students'
natural inclination to create homogeneous friendship networks (see Nathan, 2005).
Levin and her colleagues (2003) show that first year students randomly assigned to
roommates from different ethnic backgrounds reported more cross-ethnic friends
and less outgroup prejudice four years later in comparison to first year students
randomly assigned to roommates from the same ethnic background. This approach
may not be possible or even preferable for a predominantly White university, but
there may be ways to organize first year seminars, residence hall activities or
mentoring programs that could encourage less homogeneous friendship networks.
Third, it is important to create an environment in which students (and others)
feel safe interacting across differences. Differences in religion or sexual orientation
might be more easily concealed in comparison to differences in ethnicity, and if
students are unaware of the diversity within their immediate environment, they
are unlikely to benefit from it We do not mean to imply that religious and sexual
orientation diversity or multi-cultural classes are a substitute for racial and ethnic
demographic diversity. In fact, greater ethnic and racial diversity may communicate
that the university is a safe and welcome place for all types of differences.
Other researchers describe the college years as an important developmental
stage for young adults in which they explore and define their personal, political
and community identities (Aberson, 2007; Gurin, et aL 2002; Santos et aL 2007).
Close friends and educational experiences can inform and challenge undergraduate
students as they navigate the transition from adolescence to adulthood. Once
formed, attitudes toward diversity and commitment to volunteer service can remain
in place even after students leave the university. Therefore, it is not surprising that
undergraduate experiences with diversity continue to predict graduates' attitudes
and behavior even after we take their current circumstances into account Exposure
to diversity in the classroom and cross-group friendships during the undergraduate
years can lead to societal benefits years later.
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Table 1: Correlations among outcome measures and predictors.
Variable
I. Political orientation
2. Graduate ethnic background
3. Graduate age
4. Graduate gender
5. First-generation graduate
6. Number of diverse friends
7. Number of classes
~. ~~Iti-cultural ~ompetence
.

0

unteer servIce

2
.01
-.14 .02
-.12 -.001
.13 .16
-.09 -.30*
.06 -.06
- 21*
.06

::b!

3

4

5

6

.09
-.19*
.003
.04

.01
.09
.10

.19*
.07

-.06

:MI

~(}W

J~..

.or
-. 5

7

8

:Ir

.11

Note. N=IS2 (and N=143 for ratings of current closeness). Minority ethnic
background graduates, women and first generation college graduates are coded
as "I." Majority ethnic background graduates, men and other college graduates
are coded as "2." Low scores indicate fewer diverse friends, fewer multi-cultural
classes, more liberal political orientation, less multi-cultural competence, less
frequent volunteer service and feeling less close to one's diverse college friends.
* p<.OS **p<.OI

Table 2: Summary of hierarchical regression analyses for predicting
graduate's current attitudes and service.
Self-reported

Predictors

multi-cultural

Volunteer
service

competence
Step 1

Step 2

Step 1

Step 2

Political orientation

-.IS+

-.IS+

-.08

-.06

Ethnic background

-.08

-.08

.16+

.16+

Graduate age

-.2S*

.06

.06

Graduate gender

-.OS

First generation college

-.17*

-.01

-.01

Number of diverse friends (A)

.II

.11

# of multi-cultural classes (8)

.19 *

.22*

.19*

.19*

Ax 8
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F (degrees of freedom)

4.374.402.44

R2

qi)~28)

~~177)

qlk28 )

Adjusted R2

.149

.168

.070

.087

Note. Entries are standardized OLS regression coefficients. Majority ethnic
background graduates, women and first generation college graduates are coded as
"I." Minority ethnic background graduates, men and other college graduates are
coded as "2." Political orientation could range from 1 (far left) to 5 (far right).

+p < .10. *p < .05. **p < .01.
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Figure 2: Predicted self-reported multi-cultural competence as a function of
number of diverse friends and undergraduate classes.
Note. Low and high values represent I standard deviation below and above the
mean respectively. The regression coefficients used to plot the interaction are
taken from a model that also includes the main effect terms for political orientation,
ethnic background, graduate age, graduate gender, first generation college status,
number of diverse friends and multi-cultural classes. Higher numbers represent
more self-reported competence.
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Figure 3: Predicted volunteer service as a function of diverse friends and
undergraduate classes.
Note. Low and high values represent I standard deviation below and above the
mean respectively. The regression coefficients used to plot the interaction are
taken from a model that also includes the main effect terms for political orientation,
ethnic background, graduate age, graduate gender, first generation college status,
number of diverse friends and multi-cultural classes. Higher numbers represent
more self-reported volunteer service.

Appendix
We are very interested in learning more about the friends and connections that
students had when they graduated. We would like you to think back to your final
year at this university. Below please recall up to four people that you considered
to be your closest friends during your final semester. For each friend, please check
the corresponding information. For example, if he or she was approximately the
same age, you would check "same," but if he or she was more than five years
younger or older, you would check "different." Finally, for the first row, please
check the "Closest Friend" box for the person you felt the closest to at the time.
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A Krasnosel' Skii-type Theorem Involving P-Superarcs

Chad Griffith: Mathematics
Research Mentor: jean B. Chan, Ph.D.

Introduction
A Krasnosel'skii-type theorem is explained in Stanek [31. It is explained that
Krasnosel'skii has a famous theorem from 1946. In Stanek's paper star-shaped
sets are characterized. The well-known theorem of Krasnosel'skii is as follows: If
for each three points

XI' X 2'

and

X3

of a compact connected set S in a Euclidean

E2 there exists at least one point Y 0 S such that the line segments
xiY 0 S (i= 1,2,3), then S is starshaped.

plane

The concept of a p-arc comes from Stanek (1977) and it's properties are
expanded on by Chan (1988) It is from this and under the advice of Jean B. Chan
that the idea of a p-superarc is derived.
Terminology
C(x,y) = C(y,x) shall always be known as a p-superarc and note that a subarc
of a p-superarc is a p-superarc. px denotes the line through point p and point x,

px denotes the closed line segment joining points p and x, and the interval px
denotes the set px - {p,x J.

Main Definition ofP-Superarc: A p-superarc C(x,y) joining x and y in the plane is
an arc A(x,y) with endpoints x and y such that A(x,y), except for x and y, is outside
of the interior of the triangle with vertices p, x, and y, but inside of the convex
sector bounded by rays

py and px. (See Figure I).

Conjecture: Given a fixed point p in E 2 and a compact and simply connected set
S in E 2 not containing p, if every three points in S can see some point in S by
p-superarcs, then there exists a point k in S such that every point x in S can see k
by some p-superarc in S.
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Strategy: To meet the conditions ofMolnar 's Theorem through the use of4 lemmas
and then apply Molnar's Theorem.
Molnar's Theorem: A family of three or more simply connected compact sets in

E2 has a nonempty intersection if every two of its members have a nonempty
intersection. (See Figure 2)

n

Definition of S(x): For each point X
S, let the set S(x) be the subset of S
consisting of the point x and every point t Il S that can be joined to x by a
p-superarc. (See Figure 3)
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Examples of P-Superarcs

\.\

Figure 1

'.\

i

l
I

...

{

1

\. !
'., f

'\1., p
~

Molnar's Theorem Conditions: 1. Every two
members have an arcwise connected
intersection and 2. every three members have
a nonempty intersection.

1.

2.
Figure 2
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s

Figure 3

p
S(x) is the subset of S consisting of the point x and
the point t such that every point t in S that can be
joined to x by a p-superarc in S.
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Lemma 1: For each X n

S, the set Sex) is compact.

Proof: Let x be an arbitrary point ofS and suppose { til } is an infinite sequence

of points in S(x). Let

C = C( tn ,x) denote a p-superarc joining
Il

til to x in S for n

= I, 2,3, ...

It follows from Blaschske's convergence theorem (that there exists a subsequence
of p-superarcs CIl , = C( tn , ' x) of {C n } converging to C o( t",x), which is a
p-superarc joining to and x or a single point t" x. Since S is closed, this limit
lies in S. In either case, the sequence { tn } converges to to lying in Sex). Sex) is
then sequentially compact (Munkries, 20'00). Since Sex) is sequentially compact
on nand n is metrizable, then by Munkries, Sex) is compact.
Lemma 2: For each X

Il s, S(x) is simply connected.

Proof: Let X n S be an arbitrary point. We will show that the complement
of Sex) has no nonempty bounded components. Suppose on the contrary that H is
a nonempty bounded maximal connected component of the complement of Sex).
We note that boundary of H 0 Sex) because H is a component of the complement
of Sex). We claim that H is a subset of S. To prove this, let h n H and assume

h 0 S. Since h is an element of the complement of S, which is a subset of the
complement of Sex), the component K of the complement of S containing h is a
subset of H. Thus K is a nonempty bounded component of the complement of S.
This contradicts the fact that S is simply connected. Therefore H 0 S.
The complement of Sex) is open since the complement of a closed set is open
and we proved that Sex) is closed in Lemma I. Since the component of an open set
is open it follows that H is open. Now choose a point y n H and a line segment sw

py

on
such that y n the interval sw 0 H with s an element of the boundary of H
and with w an element of the boundary of H. Since sand ware in the boundary of
H, which is a subset ofS, and the interval of sw is a subset of H 0 S, we have that

0 S. Ifx is collinear with p, s, and w, then the points s and w in the boundary
ofH 0 S(x) can be joined to xbyp-superarc C(s,x) = sw and C(w,x) = wx inS,
sw

respectively. It follows that y Il Sex). Thus we assume that x is not collinear with

0

--

sw since p

0 Sand

--

sw 0 S. Without IOS8 of generality
we can assume that 8 is in the interval pw. Let C1(w,x) be a p-superarc joining w

p, s, and w. Notice p

and x. Then yw n C1(w,x) is a p-superarc joining y and x. This shows that y n
Sex) contradicting the fact that y n H 0 the complement ofS(x). Hence H must
be empty and Sex) simply connected. (See Figure 4).
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Notes for Lemmas t and 2:

Blaschke s Convergence Theorem: Let Il be a uniformly bounded infinite
collection of closed convex sets in a Minkowski space L8. Then 11 contains a
sequence which converges to a nonempty compact convex set (Vallentine, 1964).
Minkowski Space: A normable topological linear L space with a norm is called
a nonned linear space. A finite-dimensional normed linear spaced is called a
Minkowski Space.
Normable: A topological linear space L is said to be normable if it is locally convex
and if it contains a nonempty bounded open set.
Locally Convex: A topological linear space L is locally conbex if for each
neighborhood U of [j, there exists a convex neighborhood V of fj.

n,

n

Component: Given a topological space
define an equivalence relation on
by setting x-y if there is a connected subspace of
containing both x and y. The
equivalence classes are called the components of
(Munkries, 2000).

n
n

Maximal Element: An element m ofA is maximal if there is no element a ofA for
which the relation m -<a hold.

n

n

Connected: Let
be a topological space. A separation of
is a pair, U, V of
disjoint nonempty open subsets of
whose union is
The space is said to be
connected if there does not exist a separation.

n

n,

n.

n

Path: Given points x and y of space
a path in
from x to y is a continuous
map f:[a,b] ~
of some closed interval of the real line such that f(a) x and
f(b) = y.

n

n

Path Connected: A space
is said to be path connected if every pair of points of
can be joined by a path in
t;

n

Simply Connected: A space

n.

n is simply connected if it is a path connected space

and if 1I(n, x,,) is the trivial (one-element) group for some x"
for every x"

n n.

11

n,and hence

Simply Connected Alternate Definition: A geometrical object or space is simply
connected if it is path-connected and every path between two points can be
continuously transformed into every other.
Informally speaking a space is simply connected if it consists of one piece and
does not have any "holes" that pass all the way through it.
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Figure 4

C(YIW)UC(W,X) form P·Superarc C(Ytx)
contradicting the assumption that Yis
not an element of S(x).
Thus any Yin H is in S(x) which implies
that H is empty.
We conclude that H is empty and that
S(x) is simply connected and therefore
S has no holes in it.
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Introduction to Lemma 3:
Convex Hull: The convex hull of a closed and bounded object in E2 is
the most minimal set that will make the object convex. (See Figure 5)

Figure 5

Z

x

x

Convex Hull of T(x,Y,z)

Z

/

Convex Hull of Crescent Shape
\

Minimal P-Superarcs: If x and yare joined by a p-superarc, then there exists a

minimum p-superarc C)x,y) such that the convex hull of C,,(x,y) is a subset of
the convex hull of any p-superarc joining x and y. If the line segment xy is in S,
then it is the minimum p-superarc. (See Figure 6)
To see minimal p-superarcs refer to p-arcs by Chan (121 p. 669) as follows.
Assume xy

IJ

S. Let {C(x,y} be the collection of all p-superarcs joining x and

yin S. Now set CJx,y) the boundary of [n(Convex Hull of C(x,y)] - interval
xy where the intersection is taken over all members of the collection. Since S is
compact C,,(x,y)
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Geodesic triangle formed by minimal p-superarcs C(x,y), C(X,Z),
and C(y,z). If the corresponding line segment yz is in our set
S, then the minimal p-superarc C(x,y) is a line segment Vi.
!

Figure 6
I

Z
A"

1-----....::;,. y

x
Distinct points X, y. and z in Sform geodesic triangle T(x,y,z)
with minimum p-superarcs C(x,Y), C(x,z), and C(y,z).

Figure 7
Geodesic Triangles: Let x, y, and z be distinct points in S with minimal p-superarcs
C(x,y), C(y,z), and C(x,z) them. The compact set bounded by C(x,y), C(y,z), and
C(x,z) is called a geodesic triangle which we denote as T(x,y,z). (See Figure 6 and
Figure 7)
Outer Boundary: Let A in
A. Let hI be the point on

E 2 be a compact set not containing p, and

let t be in

Pi intersected with A that is the furthest from point p.

The set {hI: t is an element of A} is called the outer boundary of A relative to p.
(See Figure 8)
Conjecture for Lemma 3: Let x, y, and z be distinct points in S and let C(x,y),
C(y,z), and C(x,z) be minimal p-superarcs in S joining the indicated pairs ofpoints.
Then the outer boundary of triangle T(x,y,z) is a p-superarc. Furthermore, if t is
in C(x,y), then there exists a p-superarc C(t,z) in S joining t and z. (See Figure 9)
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The outer boundary of
geodesic triangle T{x,Y,z)
is ap-superarc.
/

Figure 8

i

p

!

/
l

i

\

/~

f
{
;

Figure 9
p
Conjecture for Lemma 4: For distinct points x and y in S, the set S(x)n S(y) is
arcwise connected.
Conclusion
We believe Lemmas 3 and 4 to be true and are in the process of proving them.
Once proven we will have the ability to meet the assumptions ofMolnar's Theorem
[41 and will then be allowed to apply it to prove our main conjecture.
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Hippotherapy for Children with Cerebral Palsy. Evidence
for an Effective Form of Treatment

Melissa Wood: Biology
Research Mentor: Elaine McHugh

"There is an ever-growing need for people living with
disabilities to participate in innovative programs that provide
effective therapies. " (Christopher Reeve, 1952-2004)

Introduction
Cerebral Palsy (CP) is a disorder that affects many children around the world.
It is not a new condition; however, its origin and basic character are still not fully
understood (Bachrach, 2003). Generally speaking, this condition is caused by
prenatal, perinatal, and postnatal problems leading to lesions to one or more parts
of the developing brain.
As an aspiring physical therapist, I was drawn to an alternative therapy for CP
known as "hippotherapy" that has been producing high-quality results. Physical
therapists are interested in helping children with cerebral palsy (CP) maintain a
stable, erect posture, which is a basis for other, more complicated motor activities.
Recently the common practice is aimed at improvement of body balance, and can
be accomplished utilizing horse riding as a primary rehabilitation tooL Intervention
procedures claim that sitting astride, together with a variety of swing-like stimuli
applied at the pelvis and to the whole body, develops better equilibrium reactions,
improves postural control of the trunk, activates the pelvis and hip joints, and
results in normalization of muscle tone (AAP, 1982). All of these factors will
contribute to better postural stability, which is a primary limitation for those
diagnosed with CPo Studies have revealed many of these improvements are a
direct result of sustaining the subject's curiosity and enthusiasm while performing
therapeutic tasks (Bertoti, 1988). Providing this engagement is one of the reasons
why hippotherapy has been a successful technique (Kuczynski, 1990).

Background
Cerebral Palsy is a chronic condition, with no cure at present. It is a neurological
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disease that affects the brain and leads to problems with motor abilities. There
are certain elements of CP that have shown improvement as a result of specific
treatments. Hippotherapy is one of the alternative modalities that have repeatedly
shown to improve the child's functions and feelings.
As early as the mid 1800s there was documentation of a puzzling disorder
that affected children causing them to appear stiff with limited movement. These
children had difficulty grabbing objects and learning to crawl and walk. The
condition did not improve over time and the stiffness grew worse (Pugh, 2004).
Animals have helped patients physically, emotionally, and socially since the early
18th century in Europe around the same time line as CP was being documented.
The Animal Assisted Therapy (AAT) group was able to provide a goal directed
intervention where the animal was an integral part of the treatment process. The
AAT was formed to improve human physical, social, emotional, and cognitive
functions (Delta Society).
The benefits of horses and riding has been acknowledged as early as the ancient
Greeks, who prescribed riding for individuals suffering from neuromuscular and
orthopedic disorders (Bain, 1965; & Mathys, 1987).
The area of the brain that has been damaged will determine the physical
limitations. The varying lesions on the brain will cause a variety of physical
limitations such as muscle tightness or spasticity, involuntary movement,
disturbance in gait, difficulty swallowing, and limitations with speech. Additional
limitations that accompany CP are abnormal sensations and perceptions,
impairment of sight, hearing, speech, and difficulties in feeding, bladder and bowel
control, problems breathing due to postural difficulties, and learning disabilities.

Treatment
The earliest proven intervention occurs during the infant's recovery in the
neonatal intensive care unit. Treatment may include one or more of the following:
physical therapy, occupational therapy, speech therapy, and drugs to control
seizures or the use of Botox to relax the contracting muscles.
Physical therapy is considered one of the mainstay therapies for cerebral palsy
treatment. It is used to decrease plasticity, strengthen underlying muscles, and
teach proper or functional motor patterns. Physical therapy is essential according
to many experts in order to maintain the individual's muscle tone, bone structure,
and to prevent dislocation of joints. Occupational therapy is another mainstay
therapy for CP and is used for daily living activities and focuses largely upon
fine motor skills. Such treatment sessions focus primarily on the hands and
arms. Orthotic devices such as ankle-foot orthoses are also prescribed and aid in
minimizing gait irregularities including increasing speed and stride length for the
patient (McGibbon, 1998).
In addition to the physical benefits working with the horse enhances the
mindset of patients and gives them a great sense of accomplishment (Pugh, 2004).
Hippotherapy allows movement to be performed at an easier and more effective
way of working muscles. Hippotherapy known as horseback riding involves
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specially trained physical and occupational therapists in the treatment for patients
with movement dysfunctions such as CPo During the therapy sessions the horse
influences the patient rather than the patient controlling the horse. The patient is
positioned on the horse and will actively respond to this movement. The therapist
will then direct the movement of the horse analyzing the patient's responses and
adjusting the treatment accordingly.
Another potential treatment for CP is surgery. There are surgical procedures
that will allow for the loosening of these tight muscles and releasing fixed joints.
There is no cure for CP; however, there are wide variety of therapies that
can help the individual with the disorder to function and live more effectively.
The earlier the treatment begins the better the chance the child has to overcome
developmental disabilities.
The types of CP include spastic, athetoid, and ataxi. Spastic CP refers to
affected limbs that are in a constant state of contraction resulting in very stiff
limbs. This is the most common type of CP and is associated with damage to the
cortex portion ofthe brain. Athenoid CP refers to muscles contracting and relaxing
abnormally and uncontrollably causing flutter-like motions in the affected limbs
(Bachrach, 2003). It is associated with the basal ganglia in the brain (Cerebral
Palsy, n.d.) Lastly, Ataxi is a form of CP where the patient has poor balance,
difficulty with quick free movements, and are often described as having a "rag
doll" appearance. Movements, unsteady gait pattems, and problems with balance
are a result of decreased muscle mass. This is the least common type of CP and is
associated with damage to the cerebellum.
Abnormal muscle tone, posture, slouching reflexes, or motor development and
coordination characterize all types of CPo There can be joint and bone deformities
and contractures. CP patients have symptoms ofplasticity, spasms, and involuntary
movement (Slobounov, 1994).
Hippotherapy

Hippotherapy is a physical, occupational treatment strategy that utilizes
equine movement. The horse's movement provides physical and sensory input,
which is variable but also rhythmic and repetitive. The variability of the horse's
gait enables the therapist to grade the degree of input to the patient then utilize
this movement in combination with other treatment strategies to achieve desire
results. In addition, the Tennessee walker is an excellent horse to use during these
treatment sessions due to their unique and exaggerated gait movements. The three
dimensional movement of the horse's pelvis leads to a movement response in the
patient's pelvis, which is similar to the patterns of walking. There is a foundation
established to improve the neurological functions and sensory processing which
can be generalized to a wide range of daily activities (Gregory, 2005).
Characteristics that are focused on during hippotherapy sessions include
spastic-hyper tonicity as well as hyperactive stretch reflexes, stabilization of
muscular imbalances, and equilibrium damage. Hippotherapy promotes the
normalization of tone, stimulation of postural and balance mechanisms, muscle
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strengthening, and perceptual motor coordination. (Slobounov, 1994).
Hippotherapy works due to the similarities in the horse's anatomy and the
patient's anatomy in the cardinal planes of movement, muscle attachment sites,
and pelvis structure. The gait pattern consists of an overlap in the horse's braking,
supporting, and thrusting functions that act on different leg positioning and
therefore trigger various muscle stimulation for the patient. As the rider sits in
position, the muscles are strongly influenced and coordinate through the varied
gaits. Canter for example is an asymmetric gait that is usually an unfamiliar
coordination pattern for humans. It is these dressage training of gaits that allow
the therapists to take advantage of the propUlsive capacities of the hind legs of
the animal while the patient develops the elastic strength required to maintain
prolonged contact times (Slobounov, 1994).
Review of Literature

The main purpose of this project was to increase the research resources on the
effectiveness of hippo therapy to aid parents, physicians, and therapists in making
choices about therapeutic modalities in regards to children with spastic CPo The
American Hippotherapy Association (2003) states that "research is needed to
validate the efficacy" of hippotherapy, and this research is ongoing. In exploring
the literature I discovered that hippotherapy can, in fact, have an influence on
fine motor, gross motor, vestibular, and propreoception in a child with spastic CPo
The physical therapy literature provides several additional insights. These insights
include improvements in posture, trunk postural reactions, muscle tone, gait speed,
functional development, kinematics, and functional performance.
Liptak performed a quantitative study, "Complementary and Alternative
Therapies for Cerebral Palsy" that focused on nine different treatment modalities
that were used for children with CPo These treatments included hyperbaric oxygen,
the Adeli Suit, patterning, electrical stimulation, conductive education, and
equine-assisted therapy. The evaluation of 17 children was performed for the first
study and the second included 15 children with spastic CPo The sessions consisted
of an hour per week and the collection of data was performed through remote
surface electromyography, which provided the measurements of muscle activity in
the trunk and upper legs during sitting, standing, and walking tasks. Overall both
the controlled and uncontrolled trials showed positive effects from hippotherapy.
Riding was the one modality that increased the patients' social participation and
maintained child engagement.
Ultimately, Liptak concluded that practitioners of traditional medicine
need to be more inclusive in counseling treatment options for individuals with
CPo Families should actively participate in the healing process along with the
individual receiving treatment. This researcher agreed that encouragement and
support facilitates an individual to become more receptive to treatment techniques.
Francis (2007) performed a qualitative study entitled, "Effects of Therapeutic
Horseback Riding and Hippotherapy for Children with Cerebral Palsy,
Developmental Delay and Neurological Disorders," which investigated again the
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effects of hippotherapy and therapeutic horseback riding as a literature review
of eight papers. Each review was scored using the MacDermid's Evaluation
Guidelines. The children in each paper ranged from 2-16 years of age. Each study
performed was randomized, quasi-randomized, controlled, non-randomized, case
control, cohort study, and case reports. The various articles tentatively concluded
that using the horse as a treatment tool provided increased trunk postural
reactions, gross motor function, muscle tone, gait speed, functional development,
kinematics, as well as over all improved functional performances. However, none
of the papers demonstrated significant improvements in the subject's muscle tone
or social behavior.
Although these studies appear promising, Francis concluded that more
systematic studies are needed to determine the actual effectiveness ofhippo therapy
and THR as alternative therapies for treatment of CP, DO, and NO.
Benda et al. (2003) performed a quantitative study, "Improvements in Muscle
Symmetry in Children with Cerebral Palsy after Equine-Assisted Therapy,"
which provided the evaluation of the effect of Hippotherapy on muscle activity
in children with spastic CP verses stationary horse simulations. The subjects'
ages ranged from 4-12 and were all diagnosed with spastic CPo Two groups were
formed during this test, the first allowed eight children to be randomly selected
for eight minutes of hippotherapy and the other spent eight minutes astride a
stationary barrel. The tools used to account for any progress made in the subject's
musculature was a remote surface electromyography. The study confirmed that
hippotherapy had significantly improved the symmetry of muscle activity in the
muscle groups displaying the highest asymmetry prior to treatment. In addition,
there was no evidence suggesting any change in muscular progress for those who
sat astride the stationary barreL The movement of the horse rather than the passive
stretching accounted for measurable muscular progress. Benda et aL concluded
that therapists can suggest this treatment modality as a valuable treatment option.
However, larger sample sizes are needed to improve the statistical significance.
Beacker performed a qualitative study entitled, "The influence of Therapeutic
Riding and Hippotherapy on Children with Spastic Cerebral Palsy-Parents'
Perceptions," in which parent interviews were conducted to determine the
influences of therapeutic riding and hippotherapy on children with spastic CPo The
study focused on physical improvements, developing independent, overcoming
fears, and the differences in barriers and motivational differences between the two
therapies. Only children with spastic CP between the ages oftwo and eighteen were
observed. The collection of data was performed through one on one interviews
with parents and gathering their observations in regards to the effectiveness of
these therapies as seen in their children. All of the available evidence supports
the conclusion that the therapies provide effective methods for physical and
psychological improvements. Physically beginning atop the moving mount
produced an action that was generally taxing to the subjects' muscles but resulted
in a gain in their overall strength and endurance capabilities. Some children were
able to sit up straighter and for longer periods of time, while others improved their
standing and walking abilities. Overall the children gained strength in both forms
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of therapy. However it is difficult to "prove" these treatments are beneficial or
how improvements occur. The severity of CP and the affected parts of the body
significantly influence individual results.
Kuczynski and Slonka (1999) performed a quantitative study titled "Influence
ofArtificial Saddle Riding on Postural Stability in Children with Cerebral Palsy."
The data colleted was in both antero-posterior and mediolateral directions in a
microprocessor-controlled artificial saddle. The parameters allowed the scientists
to evaluate the relative stability of posture and compute the frequency for the
stability margin. The results showed that the traditional parameters of postural
sway based on the centre-of-pressure analysis dropped significantly overtime,
confirming the beneficial influence of this treatment. An autoregressive model
was used to better analyze the improvements hippotherapy offers children
with compromised balance and stability. This technique allowed researchers to
decrease the frequency of the feet adjustment and control the postural system for
each participant in the sagittal plane. The results confirmed that the therapy led
to significant improvements in the postural performance of children diagnosed
with CPo This is critical information that provides further researchers with a better
understanding of the neuro-muscular system and motor development process.
These results are sufficient in motivating the continued use of autoregressive
modeling as a standard method in postural sway analysis.
Teneza et al. 0 performed a quantitative study entitled, "The Measurement
of Pressure Forces Created by the Contact of a Rider's Body on the Horses Back
During Hippotherapy." The aim of this quantitative study was to describe how the
increasing experience ofthe rider changes the cyclic pressure between the rider and
the horse. The measurements were taken using a pressure measuring pad placed
directly on the horse's back. The study showed that the maximal pressure varied
from 1.59 to 2.1 N and minimum from 0.41 to 0.49 N. Six sessions of training
provided an increase in forces that were expended upon the horse's back. This was
likely due to the increased contact between the horse and rider as the excitement
and stress of the new situation and movement activity receded. The therapist was
able to successfully achieve and induce "a movement dialogue" between the horse
and the subject establishing a movement pattern which the subject was able to
build over time. Over time this pattern provides the subject with a greater neuro
physical awareness.
Research Question

How does hippotherapy address the patient's abnormal tone, sensory-motor
function, balance, coordination, postural asymmetry, and postural control?
Methods

Each child with CP presents unique impairments and functional limitations,
creating difficulties in gathering a homogeneous sample of the popUlation being
tested (AAP, 1982). Therefore, this article was organized to focus on a single child
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who has been diagnosed with spastic CP to identify and analyze the progressive
transition of physical limitation to improvements in daily function, trunk strength,
proprioceptive input, and psychological enhancement. Daily improvements include
sitting, walking, dressing, and following directions. The trunk strengthening focus
is applied in order to provide the child with the ability to sit up or walk on his own,
and later to be able to feed himself. The overall goal is to help the patient reach his
highest level of independence.
As a single case study, the goal was to gain the most reliable data possible since
CP is a very diverse and complex condition with varying degrees of severity. This
is a qualitative study that records the researcher's perceptions and experiences
during hippotherapy sessions in relation to the study subject's overall wellness.
The therapy facility that agreed to participate in this research project was Giant
Steps Therapeutic Equestrian Center, founded in 1998. Located in a rural setting
on a working horse ranch just north of San Francisco, Giant Steps was the ideal
location for research to be conducted, since the services are open to all persons
with disabilities. The patients are those whom benefit from the tailored lessons
individually designed to suit each rider's particular need ability and are consistent
with the predetermined goals that are established by the caregivers, physicians,
and other therapists.
As it happened, the optimal subject had just signed up to receive services
shortly after I contacted the establishment. The subject was well suited for this
study due to appropriate age and diagnoses. The patient began his hippotherapy at
age eight and was diagnosed with spastic CPo
I observed the subject for the entire session, which consisted of forty-five
minutes. The first five to ten minutes of the session was when most of the bonding
between the child and the horse took place. It was during this time that the
patient had the opportunity to brush his appropriately chosen horse with the five
different brushes and then aided the researcher (as a side-walker) into the horse
arena. Over time my observations of the patient changed dramatically, indicating
that hippotherapy had proven to be an effective alternative therapy. The findings
confirm that the therapy led to a striking improvement in the postural performance
of the subject in sagittal as well as in frontal planes. Moreover, this leads us to infer
that the biomechanical properties of joints are involved in maintaining posture,
which provides more insight into the operation of the neuro-muscular system, and
allow us to better understand the motor control of posture (Bertoti, 1988).
A full application was submitted to the facility to conduct the qualitative study.
The data was collected after the approval of the facility and the patient's caregivers
had agreed to participate in this study. The researcher used written notes to record
data from each session and the notes that the therapist contributed to the study.
Data collection was performed through visual interpretations of the therapy
sessions and research available through a variety of sources such as interviews
of the patient, caregiver, and therapist. Sessions were conducted relative to the
subject's temperament, health status, and the weather conditions. Some sessions
were canceled due to the onset of an illness.
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Observations
The research took place at Giant Steps Therapeutic Equestrian Center is
Petaluma, California. Located in a beautiful rural setting on a working horse
ranch just north of San Francisco, the facility is open six days a week and many
come from throughout the Bay Area to interact with horses. The services are open
to persons diagnosed with varying disabilities such as CP, muscular dystrophy,
autism, down syndrome, stroke patients, spinal and head injured individuals, as
well as mental and emotionally challenged clients.
Hippotherapy lessons are individually designed to suit each rider's
particular needs and abilities, and are consistent with predetermined goals that
are established in conjunction with parents, caregivers, physicians, and other
therapists. The sessions I observed included a therapist, horse leader, and a side
walker. The therapist directs the session according to an individualized plan and
each child is provided with an appropriate horse that has a specific gait pattern
to match the child's needs. The leader will get the horse into a halt position and
listen for directions from the therapist. The side walkers do a thigh hold on the
rider to secure the patient. At Giant Step's the main objective was to decrease
the spasticity, strengthen underlying muscles, and also to teach the patient proper
motor patterns. Shortly after each session, Barbra, the riding therapist, would
share with the patient's mother a variety of ways to help the patient to help himself.
The appeal of hippotherapy is that the patient benefits from the horse's movements
while simultaneously bonding with the animal as well. This is a unique therapy in
that the horse influences the patient rather than the patient controlling the horse.
There are five common techniques to increase the child's muscle tone, vestibular,
and engagement in therapy. These include side sitting, backward sitting, prone
over horse's barrel, prone on rump, and supine on rump.
My first meeting with the patient was very positive. He is a charming eight
year old boy who is very active, sweet, and outgoing. He has been diagnosed
with spastic CPo His muscles are hypertonic, causing him to walk in what seems
to be a scissor type gait. This scissor gait is due to the tightness in his opposing
muscles, which also causes him to walk on his tiptoes. While the patient was
mounting Shiloh, his carefully chosen horse, I noticed that he had on plastic ankle
devices. These I later learned are ankle-foot orthoses, which are meant to prevent
equinus. The patient was positioned on the horse and actively responded to the
horse's movements. The therapist was able to instruct the horse leader to direct the
movements of Shiloh and take into account the patient's responses and adjust the
treatment accordingly.
Side sitting was another one of the therapist's tactics to facilitate lateral weight
distribution, increase sensory input through changes in visual perception, increase
balance as the trunk flexors are facilitated as well as causing the patient to maintain
the retraction of his scapula (Donna, 2006).
He began treatment with slow tempo, with subtle and slow directional changes.
The horse was used as a solid surface and the young boy's upper extremities were
used for various activities such as throwing a bean bag through a circular hole
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cut out and painted as a sun. This activity was used to promote increased postural
alignment for the patient.
Slowly the therapist challenged the patient beyond his base support to develop
increased strength and balance. He was able to push himself up against gravity,
going up and down in the saddle as the horse slowly trotted. During these activities
he was able to verbalize spontaneously and answered simple questions well.
Backward sitting atop the horse was a challenge for the patient as he progressed
during the sessions. This repositioning allowed the stable base support to change
causing the alteration of the typical sitting sensory experiences and facilitated an
anterior pelvic tilt and thoracic extension. While increasing the difficulty level of
the therapy the therapist mentioned that she would only engage in this activity
for the length of time the child could tolerate this challenge. She shared that this
may cause the child to become disoriented, and anxious. However, therapeutically
this exercise was allowing for increased range of motion, external rotation of the
abdominal region, increase balance and vestibular (Donna, 2006).
Another therapy technique used was the "prone on rump" position. This
exercise provided the patient with total contact with the horse and forced weight
bearing to the flexor surface of his pelvis. This allowed for the patient's weight to
shift across his midline and facilitate midline orientation.
Prone over the horse's barrel is a position that allows for the relaxation of
spastic muscles, modifies tone, increases vestibular input, and allows for the
elongation of his hamstrings (Donna, 2006). This exercise regimen works to lessen
contractions and stiffness in the muscles. Normally, a child will stretch the muscle
and ligaments in the extremities daily therefore helping the muscles to stretch as
the bones grow. However, since a child with CP does not walk as frequently, it is
necessary for the child's muscles to be stretched to keep up with the growing bone
underneath. (Cerebral Palsy: Hope Through Research, 2006).
The patient's mother reported that the patient's postural control during the
month at school was improving and was noted by the teachers as well.
After several sessions, the child was responding to hippotherapy and was
already reaping physical benefits. This included gait and posture improvements,
as well as overall strength and ambulation. The patient's mother also stated that
hippotherapy had a positive affect on her child in terms of psychological effects
such as confidence adapting to new environments and socialization. After he
completed the 45 sessions his vocabulary greatly improved and he would laugh
with the therapist, horse, side-walker, and leader during sessions.
Initially the patient had required a high level of assistance in all daily living
activities, but was showing improvement in completing tasks such as writing,
drawing, and buttoning his own clothes.

Discussion
This study was conducted to address the effectiveness of hippotherapy,
examine the current literature, and collect data through observation. Included
in this discussion are some of the summaries from peer-reviewed literature, the
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limitations of the study, the findings and implications and recommendations for
future research.
The initial investigation included a thorough literature review of CP and
hippotherapy. I quickly discovered that there were limitations in the amount of
literature available on hippotherapy. The engagement that hippotherapy promotes
creates an optimal environment that is not only unique to other more traditional
therapies but also allows for the continued interest of the patient. The added
element of the horse acts as a missing link for many children who have attended
traditional physical therapy and occupational therapy sessions.
Physically, being atop a moving horse increases a child's proprioception and
causes muscles to contract, stretch, and bend, allowing for the compression of
joints and bones. All of this sensory stimuli is constantly sending new information
to the child's brain, informing him where he is in space. Hippotherapy is a positive
experience because these sensations from vestibular and proprioceptive systems
are providing the muscle tone that will keep the young child's body upright and in
this position for longer periods of time. The taxing of these core muscles creates
the required gain in overall strength and endurance that children need to improve
their walking and standing abilities.
Hippotherapy also improved the subject'S motor planning capabilities, which
is a process where he was able to adapt to an unfamiliar task and then learn how to
do that task automatically. According to various studies, the key to motor planning
is to integrate accurate tactile, proprioception, and vestibular information. This
is because if sensory information from the inner ears, muscles, and joints are not
properly integrated, then the child will have a difficult time knowing where he
or she is in space and how to coordinate movements appropriately to move from
place to place (Gregory, 2005).
The overall goal of hippotherapy is to allow for full-body adaptive responses
to generate a well-organized and balanced pattern of activity in the brain.
When all of these senses work together, adaptation and learning are easier for
the brain. "Heightened vestibular and proprioceptive stimulation, along with
continually changing visual fields, and constant shifting of the patient's center of
gravity provide important movement learning experiences that children without
disabilities acquire during play on a daily basis" (The American Hippotherapy
Association, 2003).
Hippotherapy allows passive muscular movements for the child. This is one
of the primary strengths of hippotherapy because the more that a muscle is used,
the stronger that it becomes. Similarly, the more times that the neurons recognize
movement the stronger and more useful it becomes; therefore, as the muscles are
activated the easier the synaptic response becomes.

Conclusion
The psychological affects of hippotherapy were less perceptible than the
physical ones; however, there was certainly a psychological benefit derived from
the bond between the horse and the child. "When children have something that
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they are interested in and feel good about, in tum that positively affects other areas
of their life" (William, 2003).
For a child with a disability, having to rely on others for help can negatively
affect her ability to develop independence from others.
The independence that developed during tasks such as brushing, feeding carrots,
and putting on saddles gave Jeremy a sense of achievement and responsibility.
During these five to ten minutes he was able to develop an individual identity and
relationship with Shiloh. Jeremy's mother explained that it was these times that
allowed Jeremy to develop an equestrian identity that helped him to become an
individual, apart from his two brothers and other friends who were involved in
other activities such as sports and music. It was this ability to build his own identity
with Shiloh that may have helped him to develop some level of independence from
his own disability.
Confidence and independence also develop when a child overcomes fears and
accomplishes realistic goals (National Mental Health Association, 2006).
During the first session, the subject exhibited some initial fear of this massive
animal; however, after just a few sessions the fear subsided. It is amazing to see
how a child can overcome this form of fear and actually grow to adore the horses
and more over mention to their parents about the next time they will be able to
come and ride. Eventually, the subject left the stables waving goodbye to the horse
and calling it by name. In this the child demonstrates that riding goes beyond the
therapy and further into a sense of independence.
After compiling all of the data through interviews the researcher analyzed
the data through a comparison technique (Lincoln & Guba, 1985). The data
was compared against existing data from the literature review to determine
whether there was a new theme or to confirm the current theme. Through careful
reflection of the observation notes, the therapist's goals and observations, and the
personal interviews with both the patient and caregiver, I am able to confirm that
Hippotherapy is indeed an effective form of therapy for individuals with CPo
This researcher suggests that for future studies the findings need to be replicated
with a larger cohort which would create the possibility of greater statistical validity.
Although the results of this study of the suggest that this is indeed a beneficial
therapy, they do not yet confirm long-lasting effects over time.
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Introduction
With human populations increasing exponentially on a global scale, agricultural
and urban development is altering wildlife habitats with serious negative effects.
Humans have arguably become the greatest agent for ecological change (Hansen
et aI., 2004), and anthropogenic degradation of habitats inevitably increases
the vulnerability of native wildlife populations to a range of negative factors.
Urban and agricultural development has modified wildlife habitats and damaged
ecosystems by altering the natural environments ofplants and animals. Freshwater
habitats are among the most valuable and vulnerable ecosystems, with recent
studies documenting widespread reductions of these resources globally (Foley
et al.. 2005). Freshwater ecosystems provide a critical source of drinking water,
food, irrigation, and transportation routes for commercial interests. In efforts to
more intensively utilize these resources, humans have channeled, dammed, and
drained many natural waterways. Industrial, urban, and agricultural effluent and
runoff has heavily polluted rivers, lakes, and streams, posing serious threats to
humans and native wildlife that rely on these resources. In much of California,
marshes and wetlands have been drastically altered or completely drained over the
past 100 years, resulting in extensive habitat loss and reduced plant and animal
diversity (White et ai., 2006).
Though ecosystem degradation is often difficult to quantify, a potentially
effective indicator of biodiversity is the presence and abundance of top. or apex,
predators used as so-called sentinel species (Sergio et ai., 2008). One possible
sentinel species in West Coast freshwaters is the western pond turtle, Actinemys
(or Emys) marmorata. The only native freshwater aquatic turtle in California, A.
marmorata, is listed by the California Department of Fish and Game as a Species
of Special Concern (CA DFG SSC). A. marmorata, historically abundant along
the entire Pacific Slope from southern Canada to northern Baja California, has
been in decline over the last century, with populations decreasing precipitously
or extirpated entirely in many parts of its range in the last few decades (Spinks et
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a!., 2003).
While population declines have been attributed to a number of factors (habitat
loss, introduction of non-native predators and competitors, etc.), one significant
aspect of A. marmorata s life history, its feeding ecology, has received little
attention. As a long-lived higher-order predator that feeds primarily on a variety
of aquatic invertebrates (Bury, 1986), diminished nutritional resources at lower
trophic levels will likely be reflected in the overall abundance, size and age
distribution of A. marmorata. A stronger understanding of these changes in diet
may playa critical role in the long-term conservation of the species.
The North Bay region provides a unique natural laboratory setting for our
experiments. Sonoma County is home to a relatively large population of A.
marmorata compared the more urbanized San Francisco Bay Area and other more
heavily populated coastal communities to the south. Although historical records
indicate that North Bay A. marmorata are on the decline, the patchy popUlations
reflect the degree of habitat alteration. Specifically, our study will examine the
effects of urban and agricultural development on diet choice and nutritional
condition by analyzing stomach contents from resident A. marmorata collected
from selected local urban waterways.
Preliminary studies we performed in 2008 and early 2009 on collections of
benthic macro invertebrates from selected locations in Sonoma County will form
the essential database for analysis of A. marmorata feeding ecology. Collection
sites for our study include the Russian River, Pepperwood Preserve, Sonoma State
University ponds, Santa Rosa Laguna Confluence (SRLC), Occidental Road Pool
North (OCPN), and Occidental Road Pool South (ORPS). Diet and nutritional
balance are crucial components of any animal's life history. Proper nutrition is
essential for growth, reproductive potential, and overall proliferation of a species.
By introducing the consequences of urbanization into this ecosystem, such as
pollution and habitat fragmentation, natural food webs are destroyed and native
species are therefore jeopardized.
Hypotheses: Anthropogenic alteration of freshwater aquatic ecosystems
reduces diversity at lower trophic levels with negative long-term effects on
native populations of A. marmorala.
A.

A. marmorata rely on a variety of macroinvertebrates as a principle

dietary resource (Bury, 1986, Holland unpublished Master's thesis).
If macroinvertebrate prey choice is limited, then A. marmorata s
overall growth, development, and reproductive patterns will be
negatively affected. Few studies have been conducted to identify which
macroinvertebrates A. marmorata prefers and no studies have addressed
the affects ofurbanization on invertebrate diversity andA. marmorata diet
choice. Therefore, evaluating the abundance of potential A. marmorata
macroinvertebrate prey base in local urban waterways will form the
database needed to assess diet parameters.

B.
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survey of urban Sonoma County waterways indicate a very low
Ephemeroptera, Plecoptera, Trichoptera Taxa Richness (EPT Taxa
Richness). Previous studies of A. marmorata diet from relatively
unaltered waters of the Trinity River watershed (Bury, 1986) demonstrate
that Ephemeroptera are the primary prey. We hypothesize that the low
EPT Taxa Richness value will be reflected in future stomach content
analyses of A. marmorata (i.e., that A. marmorata will be forced to shift
its feeding ecology in response to changes in biodiversity caused by
urbanization).
Materials and Methods

Standardized sampling and counting techniques were used to create a
macroinvertebrate database. Our sample processing follows guidelines established
by the United States Environmental Protection Agency (EPA) Wadeable Streams
Assessment Benthic Laboratory Methods (July 2004). Our reported data are in
agreement with the U.S. Environmental Protection Agency (EPA) Statistical
Primer for Biological Indicators of Watershed Health.
Pond samples were collected from various sites within the Laguna de Santa
Rosa Watershed in Sonoma County, California (Figure I). The collected samples,
consisting of macro invertebrates, algae, plant debris, and pebbles, were preserved
in 90% ethanol and placed in 150mL glass jars. A dye was added so that living
organic matter could be readily visualized by microscopy.
Preserved and stained samples were analyzed under a dissecting microscope
using dichotomous keys (Voshell, 2003). Macroinvertebrates were visually
identified to the lowest taxonomic level possible and results recorded (Table 1).
Macroinvertebrates from the same taxonomic level and sample site were grouped
together and transferred into 10mL glass vials for archiving. This information was
then categorized according to the specific sample location for quantitative analysis.
Results

At all three sample sites--Occidental Road Pool South (ORPS), Occidental Road
Pool North (OCPN), and Santa Rosa Laguna Confluence (SRLC)--Arthropoda
was the most abundant phylum (Figure 2). Within Arthropoda, Crustacea was the
most abundant class at ORPS, comprised mostly of Amphipoda, while Insecta
was the most abundant class of Arthropoda at both OCPN and SRLC, comprised
mostly of Diptera. Within Diptera, Chironomidae are more adaptable and
therefore in disproportionately high abundance under high turbidity/low dissolved
oxygen conditions typical of disturbed aquatic ecosystems (N. Karres, personal
communication). Significantly, Ephemeroptera larvae (mayflies), were the most
common macro invertebrate found in A. marmorata stomach contents from the
1986 study and were approximately twice as abundant as Diptera (Bury, 1986).
However, our results depict that Diptera significantly outweighed the occurrence
of Ephemeroptera (1002:3) indicating a drastic shift in the macroinvertebrate prey
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base over the past 20 years. Ephemeroptera are commonly the most abundant
macroinvertebrate in healthy, relatively unaltered West Coast waterways (Walsh,
2005). Our study documents the opposite, suggesting profound changes at lower
trophic levels possibly caused by low dissolved oxygen and high turbidity in
Sonoma County waterways. These data infer that the altered turbidity conditions
in channelized urban waterways may naturally select out benthic species such as
Ephemeroptera that rely on gills for respiration and favor air-breathing aquatic
larvae such as Diptera.
Discussion
The next step of our research will be to collect stomach samples by performing
standard gastric lavage treatments (Fields et al., 2003) on anesthetized A.
marmorata. In the past, collection of stomach contents by gastric lavage performed
on non-anesthetized individuals from a variety of turtle species has resulted in
minor to serious injury. This proposed new technique incorporating the use of
reversible anesthetics prior to the introduction of stomach tubes will potentially
minimize trauma and injury during these invasive procedures. It is our hope that
these new protocols will be adopted as standard procedure for gastric lavage in
future studies of other turtle taxa.
Stomach contents from A. marmorata obtained in the Spring and Summer
of 20 10 will document food preferences and facilitate comparison of these data
to the existing local macro invertebrate database to determine the availability of
preferred prey in local A. marmorata populations. If prey availability is low then
dietary restraints may be a contributing factor to the observed low populations
of A. marmorata in local waterways and will hamper attempts to restore and
maintain populations in the future. We will also record stomach contents from
local bullfrogs, Rana catesbeiana, an invasive species and direct competitor and
known predator of juvenile A. marmorata. R. catesbeiana is a generalist predator
that is less selective in prey choice, allowing them to outcompete native species
with more specific diets, such as A. marmorata, especially in altered habitats. R.
catesbeiana stomach contents will be compared to our macro invertebrate database
and any sign of A. marmorata predation or competition will be noted.
Our studies are helping assess the conservation status of local freshwater
ecosystems at both lower and higher trophic levels. Our preliminary analysis of
the benthic macroinvertebrates in highly disturbed local waterways provides a
previously undocumented database of biodiversity at lower trophic levels, and is
an important resource on which to base future experiments (e.g., effects of climate
change, impact of introduced species on local ecosystems, etc.). A. marmorata,
an apex predator in local waterways, may be considered a sentinel species, and
therefore their population structure and abundance is also a potentially useful index
of the overall status of freshwater ecosystems (Sergio et a/., 2008). Therefore, a
decline in A. marmorata populations may suggest a disturbance in natural food
webs. In addition to serving as a reference for our dietary studies, these data are
being used by the Laguna de Santa Rosa Foundation to assess and monitor the
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Introduction
About 20% of preschool-age children have significant behavioral difficulties
(Lavigne, Gibbons, Christoffel, Arend, Rosenbaum, Binns, Dawson, Sobel, &
Isaacs, 1996). The Surgeon General (1999) called for a national action agenda
to address the mental health needs of young children and adolescents: Only one
half of children and youth actually receive needed mental health services. There
is a documented relationship between preschool-age children's social-emotional
development and their subsequent success in school and in life (Bowman,
Donovan, & Bums, 2000). In a review of the literature, Gilliam (2008) found that
behavioral problems during preschool years are associated with later academic
difficulties and poor peer standing in Kindergarten. It was found that teachers
tend to lise suspension (14.7%) and expulsion (39.3%) to deal with preschool
age children's behavioral problems (Gilliam & Shahar, 2006). Gilliam (2008)
proposed that early childhood mental health consultation programs could offer
preschool teachers an alternative to reduce suspension and expUlsion by providing
classroom-based interventions. Discipline has been accepted as one of the most
significant responsibilities of teachers (Charles, 1996; Lewis, 1999); however,
there is scant research on the specific discipline and preventative techniques
preschool teachers use when children display emotional and behavioral problems,
and the effectiveness of those techniques. Therefore, there is a need to develop and
assess early intervention models that are effective in dealing with behavioral and
emotional problems of young children.
The Consultation Project (CP), funded by California First 5 (Sonoma County
in Northern California) in 2001, provided mental health and developmental
interventions to children below age five who exhibited emotional and/or
behavioral problems. A CP team of two consultants, one in mental health and
one in early childhood education, provided center-based services to child care
providers who referred children to the CPo The consultants conducted intake
interviews with parents and teachers, behavioral observations of children and their
teachers, and developed an individualized collaborative plan of goals and actions
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for the children, teachers, and parents. Recommendations were framed from an
ecological perspective (Bronfenbrenner, 1979) and focused on teacher-child,
and parent-child relationships; the classroom layout, curriculum, transitions, and
routines; and emphasized collaboration among parents, teachers, and consultants.
Consultants coached teachers to implement the Teacher Child Interaction Training
(TCIT) to emphasize the teacher-child attachment relationship and shift the
teachers' focus to positive interactions and behaviors.
In this study, objectives were (a) assessing the overall effectiveness of The
Consultation Project in reducing the frequency of the children's challenging
behaviors, and (b) identifying the specific strategies teachers used to address those
behaviors.
Methods

Participants were child care providers who referred preschool-age children
(n=99) with emotional and behavioral problems to the Consultation Project.
Children included 72 males (72.7%) and 27 females (27.3%) between the ages
of II to 67 months (M= 45.88, SD=12.46), whose primary language was English
(83.7%), Spanish (14.3%), or other (2%, Vietnamese or English/Spanish).
Questionnaires were filled out by the Teacher (82.4%), Primary Caregiver/Mother
(8.8%), Director (4.4%), or Family Child Care Provider (4.4%). From now on,
participants will be referred to as teachers.
Procedure

Each teacher completed a pre-test questionnaire and four months into the
intervention completed a post-test questionnaire. Data were gathered using mixed
methodology. Quantitative data, using a Likert scale (I = Never, 5= Always), came
from a behavioral checklist on which teachers rated the frequency of fourteen
behavioral problems. The qualitative data came from an additional question
that asked the teacher to list the strategies most frequently used to either change
challenging behaviors or maintain appropriate behaviors of the child. Responses
to this question were analyzed using Grounded Theory (Charmaz, 2006).
Results

Quantitative

The paired or correlated samples t test indicated that there was a statistically
significant difference between the mean score of the frequency of the behavioral
problems from pre-test to post-test, t(98)= 5.61, p= 0.000, d= 0.68. According to
Cohen's (1988) guidelines, the effect size was medium to large. The mean score of
the teachers' ratings of the frequency of occurrence for each behavioral problem
(l = Never, 5= Always), is as follows: Difficulty sharing (3.46); Seeks attention
(3.36); Difficulty with transitions (3.15); Acts defiant (2.96); Interrupts (2.95);
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Short attention span (2.86); Becomes frustrated easily (2.83); Teases or provokes
other children (2.76); Physically hurts other children (2.69); Argues with adults
(2.67); Has temper tantrums or rages (2.67); Whines (2.57); Destroys toys and
other objects (2.43); and uses obscene gestures or offensive language (1.57).
Qualitative

To manage children's emotional and behavioral problems teachers listed a total
of 716 responses (pre-test=403; post-test=313). The focus of the strategies were
around four major categories, (1) Family, (2) Professional Services, (3) Teacher,
and (4) General, and forty-seven subcategories (See table 1). From pre to post
test, teachers increased the use of Family Focused (3% to 6%) and Professional
Services Focused (0% to 3%) strategies. Overall, we found a considerable increase
on the specific strategies emphasized by the consultants (18% to 20%) and in
the following aspects: Teacher Child Interaction Training (13% to 24%), and
Center Centered (I % to 2%). A decrease was noted in Separation Strategies (11%
to 6%) -which included Time Out, Suspension, and other separation strategies-,
Peer Centered (6% to 4%), Child Centered (10% to 5%), and General Consultant
Strategies (5% to 4%).
The following subcategories had a considerable change from pre to post-test:
Labeled Praise -teacher's enthusiastic comment on child's positive behavior- (4%
to 8%), Effective Communication (7% to 11 %), and Tactile strategies (6% to 2%).

Discussion
Results show that the Consultation Project (CP), a center-based approach,
was an effective mental health intervention model because both quantitative and
qualitative analyses indicated a change in the expected direction. Quantitative
findings indicate that in a four-month period teachers significantly decreased their
ratings of the frequency of occurrence of behavioral problems of children referred
to the program. Qualitative analysis indicated that the teachers benefited from
the consultation services as they reported an increase in some specific techniques
provided by the consultants such as the Teacher Child Interaction Training (TCIT)
and referrals for children and parents to other services.
In this study, categories were developed directly from the teachers' responses
instead of asking teachers to rate preexisting categories, thus increasing the
ecological validity of the data. The identified categories suggested that the
ecological approach taken by the consultants helped each teacher to focus the
solution at different levels: recognizing the physical environment, curriculum,
family, child, peers, professionals, and the teacher's own behavior and application
of specific techniques. On the post-test, teachers reported using fewer strategies;
one explanation could be that teachers found techniques that were effective in
managing the child's behavior and did not need multiple methods to improve
behaviors.
The large majority of the strategies were focused around the teacher's
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characteristics and behaviors. This indicates that teachers felt responsible and
able to effect changes in the child's behavior. Through a positive teacher-child
relationship, appropriate attention, and new communication techniques, the
teachers were better able to manage the child's emotional and behavioral problems.
Consistent with previous studies (Axelrad, Pendley, Miller, & Tynan, 2008), boys
were more than twice as likely as girls to be referred to the Consultation Project.
It is important to keep in mind the gender differences when working with children
who exhibit challenging behaviors.
Future work should include other types of measurements of program
effectiveness, for instance: children's actual behaviors instead of teacher's self
reported assessments, follow-up observations of teacher's actual interactions with
children across settings, etc. Subsequent Consultation models can incorporate our
different levels and categories when working with teachers who have preschoolers
who exhibit problematic behaviors. Overall, our data indicates that teachers are
very resourceful and open to deal with behavioral and emotional problems of
children. They acknowledged that the solution to a child's behavioral problem
resided at multiple levels, including their own interactions with the child.
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Quantitative Differences between Recurring
and Non-Recurring Aggressive Fantasies
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Introduction
Aggressive behavior has been the interest of psychologists, social scientists,
and psychological researchers as shown in the body of research dating back to the
1950's. Lesser (1956) conducted a study of 44 boys that measured the relationship
between aggression, aggressive fantasizing, and the beliefs about aggression held
by the participants' mothers. Mussen and Naylor (1953) conducted a study of 29
low-SES boys which evaluated the relationship between aggressive fantasizing
and overt aggression, and whether fear of punishment had an attenuating effect
on manifestations of overt aggression in the participants. Kagan (1955) studied
the relationship between overt aggression and frequency of fighting themes as
reported on Thematic Apperception Tests (TAT) in 118 boys. Huesmann (1988)
has contributed an extensive amount of research on aggressive behavior and
fantasy aggression. Huesmann's and Eron's (1984) study found a relationship
between repeated "rehearsal" of aggressive "scripts" and overt aggression.
Huesmann and Eron (1984) also found a relationship between aggressive fantasy,
overt aggression, and the television viewing of 800 school children. Viemero and
Paajanen (1990) measured the relationship between overt aggression, fantasy
aggression, and television viewing in 391 children aged 8-10.
More recently, Smith, Fischer, and Watson (2009) investigated the relationship
between aggressive fantasizing, fantasy absorption, and overt aggressiveness in
440 children aged 7-14 living in the community. Nagtegaal, Rassin, and Muris
(2006) analyzed the relationship between aggressive fantasizing, techniques
used to control such thoughts, and aggressive behaviors in 72 female college
students. Guerra, Huesmann, and Spindler (2003) examined the relationship
between violence exposure, aggressive thoughts, and violent behavior in 4,458
schoolchildren. Dunn and Hughes (2001) conducted research which measured the
relationship between violent fantasies as observed in "pretend play" and antisocial
behavior in 40 children. Grisso, Davis, Vesselinov, Appelbaum, and Monahan
(2000) looked at the relationship between the violent fantasies of their participants
while their participants were being hospitalized for mental disorders and the
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violent acts of these participants after they were discharged.
While many laboratory and field studies have been conducted on relationships
between aggressive fantasies and other variables (e.g. television viewing,
normative beliefs, aggressive behavior), questions remain about the nature of
aggressive fantasies and their antecedents. The prevalence, content, and causes
of homicidal fantasies of 300 college students were evaluated in a study by Crabb
(2000). Kenrick and Sheets (1993) also conducted two studies which looked at the
prevalence of homicidal fantasies in undergraduate college students. In Kenrick's
and Sheet's (1993) study, the type of homicidal fantasy was considered, as well as
the events reported by participants which elicited such fantasies; the participants'
relationship to the victims in their fantasies was also considered. The purpose
of the present study is to examine the types of fantasies which are common in
"normal," everyday people further in depth, to determine the types of events or
situations which immediately precede such aggressive fantasies, and whether a
difference exists between individuals who have recurring aggressive fantasies and
individuals who have an aggressive fantasy only on occasion. The differences
between the content of the different types of fantasies (if differences are indeed
found) will also be examined.
Review of Literature
Evidence from studies show that aggressive fantasies are quiet common in
"normal," everyday people (Nagtegaal, Rasin, & Muris, 2006, Crabb, 2000,
Kenrick & Sheets, 1993). A considerable body of research supports the theory
that aggressive fantasizing is positively related to overt aggressive behavior. Dunn
and Hughes (200 I) found that violent fantasizing had a positive correlation with
antisocial behavior and frequent conflict with peers in their study of children aged
6-8. Guerra, Huesmann, and Spindler (2003) also found positive correlations
between aggressive fantasizing and aggressive behavior, as well as a positive
correlation between violence exposure and aggressive fantasizing. Likewise,
Nagtegaal, Rasin, & Muris (2006) found a positive correlation between aggressive
fantasizing and aggressiveness in college-age women. Mussen and Naylor (1953)
found a positive relationship between aggressive fantasizing and actual aggression
as observed in low-SES schoolchildren. Viemero and Paajanen (1990) also found
a significant correlation between aggressive fantasizing and peer-nominated
aggression, as well as self-rated aggression in their study of 8 and lO-year-old
children. Smith, Fischer, and Watson (2009) found a positive correlation between
children's aggressive fantasizing and aggression as reported by the participants'
mothers.
Lesser (1956) found that there was a stronger correlation between aggressive
fantasies and manifest aggression in children whose mothers had a predilection
for aggressive behavior than in children whose mothers discouraged overt
aggression under circumstances put forth in his questionnaire. Smith, Fischer,
and Watson (2009) found a strong correlation between aggressive fantasizing and
overt aggressive behavior in children who were exposed to violence in the home.
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Interestingly, the same correlation was not found in children who were measured to
have high levels of aggressive fantasizing but low levels of exposure to violence,
and also was not found between high levels of violence exposure and low levels of
aggressive fantasizing (Smith, Fischer, & Watson, 2009). Viemero and Paajanen
(1990) found a significant correlation between television viewing and aggressive
fantasies. Interestingly, the correlation between aggressive fantasies and general
(e.g. non-violent) television viewing was stronger than the correlation between
violent television viewing and aggressive fantasies for both boys and girls
(Viemero and Paajanen, 1990). Guerra, Huesmann, and Spindler (2003) found a
positive correlation between aggressive fantasizing and having normative beliefs
approving of aggression, and furthermore, that such beliefs supporting aggression
affected the relationship between violence exposure and actual aggression. Mussen
and Naylor (1953) found that overt aggression in children who had aggressive
fantasies was attenuated by fear of punishment of aggression.
Smith, Fischer and Watson (2009) also found a positive correlation between
fantasy absorption and aggression. Fantasy absorption was also positively
correlated with exposure to violence (Smith, Fischer, and Watson, 2009). Fantasy
absorption is the tendency for one to become profoundly engaged in his or her
fantasy, as defined by Smith, Fischer and Watson (2009) in their study.
Huesmann and Eron (1984) did a 3-year longitudinal study which supports
Huesmann's (1984) theory that aggressive fantasies may serve as means of a
cognitive rehearsal of aggressive scripts which may grow stronger (e.g. more
entrenched) within the person with repeated rehearsal, fostering greater connection
to the script, eventually leading to overt acts of aggression (Huesmann, 1988).
The most common events which were reported to engender such fantasies
are (listed from most to least common): Lovers' quarrels, small conflicts, family
conflicts, humiliation, theft/robbery, roadway conflicts, work conflicts, no cause
given, thrill-seeking, personal threats, and money disputes (Crabb, 2000). In
Kenrick's and Sheets's (1993) study, it was found that the most common reported
causes of aggressive fantasies are (listed from most typical to least): personal
threats, public humiliations, theft, threats to someone else, personal attacks, lovers'
quarrels, family arguments, small disputes, monetary disputes, work disputes,
and roadway conflicts, and thrill-seeking. The similarities in the prevalence of
particular types of aggressive fantasies among the college population reported in
these two separate studies is striking at first blush, but also reflects the variation in
two separate populations which would seem to be more alike.
Grisso, Davis, Vesselinov, Appelbaum, & Monahan (2000) found that the
relationship between aggressive fantasies and actual aggression was significantly
stronger if the aggressive fantasies were persistent (i.e. recurring). Grisso,
Davis,Vesselinov, and Monahan (2000) also found that anger, impulsiveness, and
psychopathy had a significant correlation with aggressive fantasizing.
Considering the different social and situational factors which may strengthen or
weaken the occurrence and frequency of aggressive fantasies, it follows to reason
that there will be different types, and hence different classifications of aggressive
fantasies which may be separated into categories. The term "category" is used to
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denote the difference between recurring and non-recurring aggressive fantasies
as well as fantasies which are elicited by feelings of revenge and those which are
not. The term "category" in this study also will be used to indicate the difference
between fantasies which involve victims with whom the participant is acquainted
and victims with whom the participant is not acquainted or the identity of the
victim is insignificant (such as in thrill-seeking fantasies or fantasies involving
strangers). If the social information processing theory put forth by Huesmann
(1988) is correct, then people who report that they have recurring aggressive
fantasies about a particular victim are more likely to have rehearsed the aggressive
scripts more often than people who have an occasional aggressive fantasy
involving unknown or fictitious victim (such as a character in a television show
or movie). Furthermore, the findings of Grisso, Davis, Vesselinov, Appelbaum, &
Monahan (2000) suggest that people with recurring aggressive fantasies are more
likely to engage in aggressive actions, and would score higher on aggression than
people with non-recurring aggressive fantasies.
If people with recurring aggressive fantasies are more likely to have rehearsed
these fantasies as aggressive scripts as Huesmann (1988) hypothesizes, then it
stands to reason that these individuals who have recurring aggressive fantasies
may also have normative beliefs which support use of aggression. Furthermore,
these people should have less fear or anxiety related to the prospect of being
punished for aggressive behavior in general.
Finally, according to the research, violence exposure and television viewing
may also playa significant role in aggressive fantasizing. Luchins (1948) contends
that the social field (or environment) plays a significant role in the experience, and
hence, the personality (and personality disturbances) of the person. Gestalt Social
Field Analysis is a research model designed with such a situational emphasis in
mind and focuses on the interaction between a person and his social environment
(Daniels, 2004).
Hypotheses
Hypothesis 1: People who have recurring violentfantasies are more likely to have
fantasies that are clearly planned out, and which consistently involve a particular
victim or group ofvictims than people who have non-recurring violent fantasies.
Hypothesis 2: People who have recurring violent fantasies will score higher on
se1lreported overt aggression than people with non-recurring violent fantasies.
Hypothesis 3: People who have recurring violentfantasies will also have normative
beliefs in favor of violence while people who have infrequent violent fantasies
should have beliefs which support more prosocial methods ofconflict resolution.
Hypothesis 4: People who have recurring violent fantasies will also have less fear
or anxiety of being punished. People who have infrequent violent fantasies will
report more fear or anxiety about the prospect of being punished
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Hypothesis 5: The social, cognitive, and/or perceptual antecedents will be
qualitatively d?fferent between people who have recurring violent fantasies and
people who have non-recurring violentfantasies,

Methods
63 college undergraduates were given questionnaires in the classroom setting,
Before proceeding, I issued a statement of informed consent to each participant
who agreed to participate by signing his or her name on the form. Each participant
received a duplicate copy of the consent form. The consent form met all criteria as
defined on page 3 of the Application for Approval of Research Involving Human
Subjects. In addition to this, there was a cautionary statement on the consent form
informing the participants of the sensitive nature of the data being collected. The
consent form also gave each participant the option to cease their participation in
the survey if they were easily upset, disturbed, or triggered. Of the 63 surveys
distributed, 3 participants did not properly complete the consent forms, therefore,
the data on these surveys were not used for the analysis. 8 students declined to
participate, This left a final sample of 52 subjects, After surveys were completed,
data were collected and analyzed using SPSS 16.0 for Macintosh.

Results
For Hypothesis 1: People who have recurring violentfantasies are more likely
to have fantasies that are clearly planned out, and which consistently involve a
particular victim or group ofvictims than people who have non-recurring violent
fantasies, the average Pearson correlation between frequent aggressive fantasies
and recurrent aggressive fantasies involving the same victim and weapon was
r=OA9. The correlation between high frequency of aggressive fantasies and
recurring fantasies involving the same victim(s) was r=0.57, and the correlation
between a high frequency of aggressive fantasies and recurring fantasies involving
the same weapon or technique was r=OAll.
For Hypothesis 2: People who have recurring violent fantasies will score
higher on self-reported overt aggression than people with non-recurring violent
fantasies. the average Pearson correlation between reported overt aggression
and recurring fantasies involving the same victim(s) was r= -0.049. The average
Pearson correlation between self-reported overt aggression and recurring fantasies
involving the same weapon or technique was r=0.237. Overall, the average
Pearson correlation between recurring aggressive fantasies and self-reported overt
aggression was r=0.09. The correlation between a high frequency of aggressive
fantasies and high self-reported overt aggression was insignificant (r=0.005).
For Hypothesis 3:People who have recurring vio/entfantasies will also have
normative beliefs in favor of violence while people who have infrequent violent
fantasies should have beliefs which support more prosocial methods of conflict
resolution, the correlation between normative beliefs supporting violence and
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recurring fantasies involving the same victim was r- 0.10. The correlation between
normative beliefs supporting violence and recurring aggressive fantasies involving
the same weapon or technique was r- 0.198. The average correlation between
recurring aggressive fantasies and beliefs which support the use of violence was
r- 0.149
For Hypothesis 4: People who have recurring violent fantasies will also
have less fear or anxiety of being punished. People who have infrequent violent
fantasies will report more fear or anxiety about the prospect ofbeing punished. the
correlation between recurring aggressive fantasies involving the same victim(s)
and fear/anxiety of punishment was r-0.025. The correlation between recurring
fantasies involving the same weapon or technique and fear/anxiety of punishment
was r- 0.012. Finally, the correlation between recurring aggressive fantasies and
fear/anxiety of punishment was r-O.O 18.
Hypothesis 5: The social, cognitive, and/or perceptual antecedents will be
qualitatively different between people who have recurring violent fantasies and
people who have non-recurring violent fantasies was not able to be measured,
as there were not enough data collected by this sample. Some participants
misunderstood the question, responding instead with what they were doing in the
fantasy itself. In addition to this, only a small number (n=<20) responded to the
prompt, only half of these participants described an actual antecedent (rather than
the content of the fantasy).
Discussion

The fact that recurring aggressive fantasies positively correlated with a high
frequency of aggressive fantasies was expected. This would seem to support
Huesmann's (1988) hypothesis that people who have recurring aggressive fantasies
may "rehearse" these fantasies as a type of violent script. A high frequency of
aggressive fantasies would provide an individual more opportunities to rehearse
his or her fantasy, but as this is a correlational study, direction of causality cannot
be determined. Perhaps a way to shed light on this matter would be further research
on the antecedents of aggressive fantasies. For example: would a person have
aggressive fantasies more frequently if he or she found a particular fantasy he or
she enjoyed?
Another interesting finding is the positive correlation between recurring
aggressive fantasies involving the same weapon or technique and self-reported
overt aggression. This may indicate a preference of a particular method in the more
aggressive members of our population. The fact that the correlation between overt
aggression and recurring fantasies involving the same victim was insignificant
may indicate that aggression in people is not to be taken "personally." That is,
perhaps high aggression is a general characteristic in people, and those who scored
high on overt aggression may be less discriminating in choosing their victim(s).
The positive correlation between recurring aggressive fantasies and
beliefs supporting violence would seem to support Lesser's (1956) finding in
schoolchildren who had more aggressive fantasies and overt aggression if their
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mothers held beliefs in support of violence. This may also support Guerra,
Huesmann, and Spindler's (2003) similar finding of a positive correlation between
aggressive fantasizing and normative beliefs supporting use of aggression.
The fact that there was no significant correlation between recurring aggressive
fantasies and fear and anxiety over the prospect of being punished is interesting.
As expected, fear and anxiety was low in people who reported having recurring
aggressive fantasies. However, the correlation was insignificant and positive. This
may be due to the quality of the questions which attempted to measure fear and
anxiety of punishment (no established scales were used for this measure).

Limitations and Delimitations
Although instructions and questions were framed in a manner designed to
avoid social desirability, social desirability must still be considered as a weakness
in this study. Some participants completely denied ever having a single aggressive
fantasy or even the urge to defend themselves. The sample obtained was a sample
of convenience and may not be generalized to the larger population. Another
weakness of this study is the fact that the reference period during which the
participants may recall their aggressive fantasies must be short (no more than two
or three months). As noted earlier, less than 20 subjects responded to this prompt,
and roughly half of these responded in a manner congruent with the design of the
survey. Some of the questions used in this study were not taken from established
scales and may not have measured what they intended to measure. Finally, the
data were collected during finals week, a particularly stressful time for college
students. This may have influenced how they chose to respond to the questions
and prompts.
Populations not included in this study are individuals under eighteen years of
age. The reason for this is that the general adult population is the area of interest
in this particular study. Note the extensive body of research already conducted on
school children.
I believe that the findings have suggested a difference between recurring and
non-recurring aggressive fantasies. I believe that more research on the antecedents
ofaggressive fantasies and the relationship between fear and anxiety ofpunishment
and frequent, recurring aggressive fantasies would be of value to clinicians.
Special thanks to Victor Daniels, Duane Dove, Monique Pearl, JeilDavis, Danie/
Smith, Eric Jenne. Wendy Whee/right, Sonoma State University and the McNair
Scholars Programfor their insight, resources, and support.
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Do Differences in Need for Structure Predict Observers'
Reaction to Forgiveness~

Lev Woolf, Psychology
Research Mentor: Heather Smith, Ph.D.

Introduction
To forgive a partner's transgression might be divine, but often people find
forgiveness a very difficult choice to make. The purpose of this project is to
investigate two individual difference constructs that might shape people's
willingness to forgive a (public) infidelity. The first individual difference measure
is the needfor structure defined as the extent to which people prefer and seek order
and structure. People who feel a greater need for structure might find forgiving
an unfaithful partner more difficult in comparison to leaving or revenge because
(I) they view the transgression as a violation of an accepted rule and (2) it could
require a continuation of an unpredictable relationship. The second individual
difference measure is the needfor cognition defined as the extent to which people
enjoy and participate in effortful cognition. People who feel less need for cognition
may be less interested in forgiveness which requires an understanding of the other
person's perspective. To test these possibilities, 114 women, ranging in age 20 to
79, read a scenario in which a female politician learns, as part of a front page news
story, that her husband has been unfaithful. Women who reported a greater need
for structure also reported that they would be more likely to leave the husband;
the husband should "pay for his behavior" and they would be less likely to forgive
the husband in comparison to women who reported a lesser need for structure.
Respondents with a greater need for cognition reported more political activism in
comparison to respondents with lesser need for cognition but need for cognition
did not predict their reactions to infidelity. As far as we know, this is the first
study to show that the need for stmcture shapes people's reactions to a (publicly)
unfaithful partner. If, as some psychologists suggest, individual differences in
the need for structure are linked to people's political orientation, these data offer
an interesting interpretation for why some female voters harshly judged female
political candidates who forgave their partners.
Question J: Could differences in cognitive styles explain why observers view
a victim's forgiveness of a romantic infidelity negatively?
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In contrast to revenge or leaving, forgiveness requires:
Imagining what it must be like to be the offender.
Giving the offender some power to respond.
Therefore, forgiveness should be more difficult for those who prefer:
Simplistic thinking.
Clarity and order.
Predictability.
Question 2: Given that individual differences in the need for structure predict
victims' willingness to forgive offenders (Brown, Barnes & Campbell, 2007;
Eaton, Struthers, & Santelli, 2006), could the same need predict observers'
reactions to victim forgiveness?

Methods

114 women (mean age 27.35, range 20-79) read that a female politician
learned, as part of a front page news story, that her husband has been unfaithful.
The experimental scenario:

Marian Parker is running for governor. She is a local businesswoman running
for office for the first time. Marian is a charismatic person and extremely well
liked by her peers. She has been married to Dave for 25 years and has a daughter
in college. Dave is a public accountant. During the election campaign, information
concerning Dave and an extra marital affair with his secretary is leaked to the
public. The city newspaper carries a story of the affair on the front page. For two
weeks after the story has run, there are letters to the editor expressing opinions on
what voters think of the scandal. When confronted with his behavior by Marian,
Dave admits cheating with his secretary and apologizes.
Respondents were given three possible reactions to the scenario: (1) A week
after Dave's apology, Marian files for divorce, (2) Marian forgives her husband,
and (3) Marian slashes the seats in Dave's car and continues with her campaign.
All participants completed a need for structure scale (Webster & Kruglanski,
1994), example item: "I enjoy having a clear and structured mode oflife", M=4.50,
SD=0.69, alpha=.66.
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Analyses
Even though Dave apologized, participants were least likely to forgive Dave:
111=3.04, SD= 1.42.
Need for structure NOT related to:
Age: r(1l3)=.02.
Need for cognition (Cacioppo, Petty, Feinstein, & Jarvis, 1996): r(1l3)=-.06.
Political affiliation: r( 113)=-.11.
Understanding romantic infidelity: r(1l3)=-.03.
Does the need for structure predict willingness to choose one of the three
provided responses over the other two? As it turned out, those participants with
more need for structure were less willing to choose response number 2 above:
Marian forgives Dave.
Read that Marion forgave Dave: More need for structure (-.48'").
Read that Marion divorced Dave: More need for structure (.OS).
Read that Marion slashed Dave's car seats: More need for structure (.04).
Participants were less willing to vote for Marian if she forgave Dave as
opposed to divorced him ('" p<.OS).
Does need for structure predict ratings of appropriateness within three
experimental conditions? Those with more need for structure saw Marian's
forgiveness as less appropriate and divorce as more appropriate.
Read that Marion forgave Dave: More need for structure (-28'").
Read that Marion divorced Dave: More need for structure (.3S'").
Read that Marion slashed Dave's car seats: More need for structure (.16).
Participants viewed forgiveness as less appropriate as opposed to divorce ('"

p<.OS).
Results
If Marian forgave Dave, participants with more need for structure reported that
in the same situation:
They would have nothing to do with him: r(38)=.46.
Dave "should" pay for his actions: r(38)=.SI.
They would not forgive him: r(38)=-.30.
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Conclusions
Observers rate victim forgiveness negatively. Need for structure predicts
voting because the event is viewed as inappropriate not because observers are
inclined to blame Dave or did not understand romantic infidelity.
Limitations
Victim should represent an ingroup (e.g. woman). What about other (non
romantic) offenses? Negative reactions to forgiveness could reflect more complex
moral/religious decisions.
Implications
Victim's personal decision shaped observers' political decisions. Ifforgiveness
is a good thing, partners should find ways to promote low need for structure.
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Composition and Production of an "Americana" Quintet
Using Digital Technology

Jeff Goodlund: Music
Research Mentor:Will Johnson, Ph.D.

Introduction
I have attempted to continue the "Americana" tradition by composing a piece
of music that is built on my background as a Classical composer, combined with
my study of American Fusion musicians like Steve Morse, Rod Morgenstein,
and John McLaughlin. This composition is an oboe and string quintet written
and produced using current digital technology to create both a written score and
multiple format audio sound files.
Methods
I used Finale music notation software to create the written score for the
composition. The audio portion of the project was created using a variety of sound
sources from Finale, and equipment including a Korg M 1 and the orchestral sound
card from a Roland JV2080. The recording and mastering software used for the
project was ProTools and Ozone III, and Sound App PPC and Audio Catalyst
were lIsed for the file format conversion. I researched the physical limitations
and notation methodologies of the violin, viola and, cello with the use of Samual
Adler's "The Study of Orchestration, " and by consulting with string players.
Discussion
The primary influences on the sachet are the compositions of Steve Morse
and Rod Morgenstein. Both compositions use the binary form in a driving A
section, followed by a softer, sweeter B section and then a return to the A section.
Sachet features the primary melody in the Oboe, moving notes in the Cello and
syncopated rhythmic accents in the three strings (2 Violins and Viola) "Ripieno."
The first eight bars are an introduction of the moving cello line Vivace with
accents in the Violins and Viola in the key of A minor. In bar nine the first melody
is presented in the Oboe part, and then at bar sixteen there begins the transition to
the key of B at bar twenty-four. At bar twenty-four there is a melody in the Cello
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with sustained notes in the Oboe supported by staccato notes in the inner voices
with syncopated accents. After eight bars there is a three bar transition from the
key ofB major to the relative minor ofG# followed by an eight bar reiteration of
the original melody in the Oboe with the accompanying moving Cello line and
accents in the Violins and Viola. The transition that begins in bar forty-one starts
out similar to the transition in bar sixteen, followed by an introduction to the B
section with a slight change of tempo, starting with a ritard beginning in bar forty
seven.
The B section begins "Lightly" at a slightly slower tempo of 152 at bar fifty.
The melody is sustained in the Oboe with the strings playing accented eigth notes
together in a descending pattern until bar 58, when the Cello separates into a
contrapuntal melody to the Oboe. At bar sixty-six the eigth note pattern in the
inner voices becomes more prominent until bar seventy-four, when the three inner
voices separate into three interlocking parts. The 1'" Violin plays a soft melody
while the 2 nd Violin plays its original rhythm from bar fifty and the Viola plays the
eigth note rhythms from bar sixty-six. These three parts combine with the ongoing
Oboe and Cello parts to create five distinct parts that intertwine for the next six
bars. This is followed by a two bar resolution back to the A section.
At bar eighty-two the A section returns with an eight bar recapitulation of
the introduction from bar one in the key of G# minor. The original Oboe melody
returns at bar ninety followed by a repetition of the transition from bar sixteen,
which resolves into the end of the piece Double Forte on syncopated eigth note
accents.

Conclusion
Sachet accurately interprets the source material into a classical format in an
original composition using digital composition software. While I am far from
mastering the software used in creating this project I have gained much skill in
using them and will continue my studies by taking this first work and turning it
into a longer composition, and perhaps attempting to turn it into a full orchestral
score.
Sachet was my first venture into the world of composing for a classical
ensemble with strings. The research of writing for strings has taught me much of
the technique required to play Violin, Viola and Cello, but I will next need to learn
one of the string instruments to go much further in my studies in composing for
them. To that end I will endeavor to learn the rudimentary techniques of playing
the Cello over the next one to two years.
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My Aching Heart:A Look at Women and Heart Disease

Carmen Ward-Sullivan: Nursing
Research Mentor: Jeanette Koshar, Ph.D.

Research Proposal
Do middle to upper socioeconomic class African American women who
present to the emergency department with chest pain or a heart attack receive the
same treatment (aspirin, morphine sulfate, beta-blockers, nitroglycerin, and/or
angiogram) compared to middle to upper socioeconomic class White women who
present to the emergency department with chest pain or a heart attack?

Impetus for Research
My impetus for proposing this research was my discovery of the lack of
sufficient data available on the differing cardiac treatment modalities between
African American women and White women of higher socioeconomic status
(HSES). Current research has shown that more women die from sudden cardiac
death than men. These women may never make it to the hospital and the symptoms
that women describe are different from that of men. Research on women and heart
disease is beginning to flesh out these differences. We now know that the vessels
surrounding the heart of women are smaller and more fragile than those of men
and that the symptoms are different from what we know occurs more commonly in
men. As a result, treatment modalities based upon these studies on sex difference
are now part of our best practice measures and are instituted at many hospitals.
Many of these studies can be found on the American Heart Association website.
During a literature search, I discovered that there were not many articles on this
topic and one article in particular made mention of the fact that minimal research
has been done at this time. There are many studies available that discuss health
disparities among people in lower socioeconomic status groups but that discuss
disparities among people in HSES groups. This gap in the literature might lead one
to believe that the HSES groups are not important to the study of improving heart
health and heart health education, but this, of course, is not the case. Perhaps this
is due to assumptions about people belonging to HSES groups. Many people likely
believe that because more educated and affluent people have access to health care
that they already have the knowledge base as it pertains to self care/preventative
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care management.
With this research, it is our hope to open the lines of communication and
provide further research on the two sub groups. Future study is needed, and it will
determine how we as health care practitioners further explore methods to educate
and inform the community at large.
Population Descriptionl Demographics
The population that will be studied are African American women and White
women in the HSES groups. The population age will be from 40 to 60. Women
with a higher income do, on average, have greater access to health care and greater
ease of obtaining health care education. The sample population will reside in
northern California with a greater focus on the East Bay region and will include:
Alameda, Contra Costa, Napa, Solano and Sonoma Counties.
Methods
After gaining permission from SSU's Institutional Research Board (IRB), we
will begin our study by reviewing data collected at the time of patient admission.
We will review data such as admission date and time to the emergency room;
symptomology/chief complaint; lab test ordered; plan of care notes; plan for
cardiac intervention, if applicable; medications ordered; patient education as
it pertains to the cardiac event and level of understanding of cardiac disease
demonstrated by return verbalization of knowledge; and ascertain whether or not
a follow up appointment and/or cardiac rehab has been arranged.
We will survey emergency department physicians to review a case scenario
describing the two sub groups. The physicians will be asked to state their approach
to manage the acute state of women in our sub groups. On a sample run, we
discovered that it took approximately 10 minutes to complete the case scenario
questions. This format will allow us to determine if the standard of care for a
cardiac event is equitable for both groups of women. We will review the answers
to the questions and determine what lab test were ordered and whether a 12 Lead
EKG was performed. These tests will provide us with a baseline of necessary data
in ruling out a cardiac event. The next standard of care would be to determine
if each groups of women presented to the emergency room received Aspirin 81
mg to chew immediately upon arrival or was there a delay in treatment. If there
was a delay in treatment, what was the rationale? Determining allergy to aspirin
would also be one variable to be aware of. Detennining if gastrointestinal issues
are present would be another. Current evidenced based practice tells us that many
women present to emergency rooms with gastrointestinal symptoms, which often
leads to confusion at the onset of symptoms and a subsequent misdiagnosis. The
initial and primary goal is to treat the pain, whatever the pain is, and to fully
relieve the pain. Our evidenced based practice tells us that upon admission to the
emergency room, and after the blood work and 12 Lead EKG have been obtained,
the patient should receive oxygen to help oxygenate the injured heart muscle;
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receive morphine sulfate to relieve the chest pain and prevent venous pooling; and
receive nitroglycerin sublingual or spray to dilate the coronary arteries and provide
improved blood flow to the injured heart muscle tissue. All of these measures are
in addition to the aspirin. These measures are the standard of care at the initial
onset of cardiac/chest pain for all cardiac patients who present to the emergency
room.
Outcome
After a compilation ofour data, we will consider whether a cardiac intervention
or angiogram was an option for both subgroups and the time frame in which these
interventions were offered. The current standard of practice per American Heart
Association guidelines is to have the cardiac intervention within 90 minutes of
arrival to the emergency room. Our results will provide us an opportunity to explore
methods to improve how we educate our subgroups as well as our community at
large. It is our hope that this study will contribute to the diminishing of health care
disparities. This study is currently a work in progress, and we look forward to
analyzing the data that we collect.
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Killing Usteria: The Effectiveness ofTwo
Antibacterial Peptides

Danelle Reddy: Biology
McNair Mentor: Jennifer Whiles-Lillig, Ph.D.

Objective
The goal of this experiment is to determine how well two molecules produced
by the lactic acid bacteria Carnobacterium piscicola VI (c. piscicola) kill Listeria.

Background and Significance
The antimicrobial molecules produced by C. piscicola that I am studying are
peptides (small amino acid polymers) called piscicocins V la and VI b. As Class lla
bacteriocins, these peptides are known to kill various Listeria species, especially
the foodborne pathogen L. monocytogenes. Via is much more powerful than
VI b, but it is not known why; thus, I am also testing the killing ability ofjust the
C-terminal domains of the bacteriocins to provide insight into their contribution.
Studying peptides that kill Listeria is valuable in many ways. Many people
become infected with Listeria through eating contaminated food, particularly meat
and dairy products (Ennahar). Although the symptoms of Listeria infection, or
listeriosis, are typically mild and flu-like, the disease can be disastrous. Unborn
fetuses and immunocompromised individuals are most at risk of listeriosis
becoming fatal. Using the know ledge gained from this and other experiments, these
antilisterial peptides may one day be used as food preservatives and antibiotics to
prevent and treat Listeria infections in humans.

Past Research
I started my research in the Spring 2009 semester with a Listeria ivanovii
growth curve. First, I inoculated 10 ml of TSB (bacteria food) with one colony
of L. ivanovii and incubated to allow the bacteria to grow. The next day, I placed
250 111 of this growth into 25 ml TSB and returned it to the incubator. Every hour
for four hours I plated serial dilutions of the growth and tested its optical density.
A serial dilution is a stepwise, ten-fold dilution of a substance, in this case the
bacterial growth. I put a measured amount of each dilution on petri dishes (plates)
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with TSA (solid bacteria food) and counted the colony-forming units (CFUs) after
overnight incubation. I then used a formula to determine the concentration (CFUI
ml) of the bacteria before dilution. Optical density (or absorbance) is measured
by a spectrophotometer and is proportional to concentration. By graphing the
concentration and optical density data I obtained in a growth curve, I found how
long it took to grow my desired concentration of L. ivanovii (5.107 CFU/ml) and
the corresponding optical density for future use as a check. The construction of the
growth curve was an important preliminary step in my research.
Once I knew how to grow the right concentration of L. ivanovii, I was able to
perform a liquid killing assay. I made mixtures of 100 III of L. ivanovii at 5.107
CFU/ml with 100 III of either piscicocin Vla, piscicocin VIb, VIa's C-terminus,
Vlb's C-terminus, or pipes buffer (as a control). I incubated each mixture and
plated serial dilutions after 30 and 60 minutes of growth. After incubating the
plates overnight, I counted the CFUs and determined how well each peptide killed
L. ivanovii compared to the control. It appeared that Piscicocins VIa and Vlb
are both effective killers of the bacteria and that they killed better with time. The
C-terminal domains of Via and Vlb, however, were not effective killers.

Future Research
In order to expand my research, I am repeating the liquid killing assay so that
I can eventually perform statistical analysis on the data and form more concrete
conclusions. In the future, I will perform the same experiment and statistical
analysis on other Listeria species. I may also use different methods for determining
killing ability. For example, Invitrogen makes a viability assay kit I may try. In
addition, I would like to assess the killing ability of the N-terminal domains.
Perhaps one day, the research conducted by myself and others in Dr. Lillig's lab
will be used to create new products to eliminate the presence of disease-causing
Listeria in food or for use as antibiotics to fight Listeria infection.
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Seeding the Future: Saving the Vine Hill Manzanita

Tanya Robertson, Biology
Research Mentor: Richard Whitkus, Ph.D.

Introduction

Vine Hill Manzanita (Arctostaphylos densiflora Baker) is an endangered
endemic of the California Floristic Province. The first wild population survey
was conducted in 1941 and enumerated one hundred individuals. The population
plummeted to eight adults by 1961 and rebounded to nineteen adults and twenty
six seedlings in 1971. The current population consists of eight adults and their
clones located on a one acre preserve maintained by the California Native Plant
Society. This site has a fire stimulated persistent seed bank that likely contains
relicts of extirpated individuals and may provide genetic diversity to revive the
population.
Research

My research is directed at increasing genetic diversity and elucidating the
source(s) of failed seedling recruitment in this species. Preliminary seed trials
involving smoke exposure, acid scarification, and burning were conducted on
seeds collected from the seed bank with soil cores. Burning and smoke exposure
were unsuccessful. Scarification with sulfuric acid and germination in the presence
of gibberellic acid, a plant hormone, yielded a 2% germination rate. However, all
the individuals failed during the early seedling stage of development. Etiolation of
seedlings was not observed and potential causes for future investigation include
damping off and genetic inviability.
I am currently evaluating the parent population for genetic diversity using
genetic markers. Future experiments will include selfing and crossing studies of
natural and clonal populations, parentage of the clonal population, site soil analysis
and additional germination trials.
Implications

Research results will provide the information needed by CNPS to determine
an appropriate management plan to ensure the viability and diversity of this
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