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Sending Students into Bars for Science: Learning
about the Impact of Alcohol on Bystanders

Amy L. Brown and Melanie Schanke

Department of Psychology
University of Louisiana at Lafayette

Abstract

The bystander approach is a promising strategy for preventing sexual violence (Banyard, 2011;
McMahon, 2015; White House Task Force to Protect Students from Sexual Assault, 2014).
Because sexual violence often occurs in alcohol-rich contexts (Lawyer et al., 2010; Testa &
Cleveland, 2017), it is likely that bystanders to sexual violence will often be under the influence
of alcohol. However, little is known about the effects of alcohol intoxication on bystanders to
situations involving risk for sexual violence. To explore how naturalistic alcohol intoxication can
impact perceptions of sexual assault risk and hypothetical willingness to intervene, our research
team, led by one undergraduate student, visited a bar, a music festival, and a football game
armed with survey packets and a breathalyzer. Participants (N = 106) read one of two scenarios
describing risk for sexual assault and responded to questions assessing perceived risk and
willingness to intervene. Next, BAC was measured and recorded. Participants were
compensated with food vouchers. The experience taught students about research design,
integrity, and ethics. Researchers and participants enjoyed the experience and valuable
information was learned. Specifically, perceptions of risks and willingness to intervene were high
in both scenarios, and were uncorrelated with BAC. This implies that young adults are able to
recognize risk for violence and willing to intervene even when intoxicated.

Introduction

This paper presents the results of a study that was funded by Undergraduate Research Mini-
Grant funds in 2015-2016. It also reflects on the experience of doing hands-on social science
research with undergraduate students.

The Problem of Sexual Violence Among Young Adults

Sexual assault is a significant social, legal, and health concern that is particularly
prevalent among young-adult (ages 16-24) women (Bureau of Justice Statistics, 2011). Large
national studies indicate that between 11% and 15% of young women have experienced a
completed rape (Kilpatrick et al., 2007; Koss et al., 1987; Tjaden & Thoennes, 1998). As many
as 50% of college women have experienced some form of sexual victimization (Koss et al.,
1987, Messman-Moore & Brown, 2006). Alcohol plays a prevalent role in sexual assaults,
particularly those occurring among college students (Testa & Livingston, 2009).

In an attempt to combat the widespread problem of sexual assault among college
students, universities, researchers, and activists have instituted various sexual assault
prevention programs. Programs may be targeted toward women, toward men, or to both
genders. Typically, these programs provide information about sexual assault, including facts

Proceedings of the 2017 Undergraduate Research Conference, 7
The University of Louisiana at Lafayetiélume 1,November 1718, 2017.
Copyright © 2018, Louisiana Council On Excellence in Undergraduate Research



that challenge rape myths (stereotypical beliefs about rape); some programs aim to promote
empathy with victims or teach skills to reduce sexual assault risk (Anderson & Whitson, 2005).
Reviews indicate that educational programs appear to have some success at improving
knowledge about rape and reducing rape-supportive attitudes on campus, but show limited
success at changing actual behaviors or at reducing the incidence of sexual assault (Anderson
& Whitson, 2005; Breitenbecher, 2000). Self-defense based programs aimed at women have
been shown to be more successful at improving self-efficacy and assertiveness but still have not
been consistently shown to actually reduce the incidence of sexual victimization (Lonsway et al.,
2009; Orchowski, Gidycz, & Raffle, 2008).

Perhaps because of the limited success of sexual assault prevention programs that
focus on teaching young adults how to avoid becoming victims or perpetrators of sexual assault,
programs are increasingly incorporating an approach based on empowering bystanders to
confront and prevent sexual assault (Banyard, Plante, & Moynihan, 2004; Berkowitz, 2002;
Foubert, Langhinrichsen-Rohling, Brasfield, & Hill, 2010; Katz, 1995; McMahon, Postmus, &
Koenick, 2011; Potter, Moynihan, Stapleton, & Banyard, 2009). There are a number of reasons
to target bystanders for sexual assault prevention efforts. Young adults typically operate under
an illusion that they are invulnerable to negative events, but will readily admit that negative
events can happen to others (Weinstein, 1980). Consequently, young adults may be more open
to monitoring their peersé6 behavior than their ow
a focus on bystanders not only targets potential offenders, but also empowers the more
responsible, non-offending audience members (Banyard et al., 2004; Berkowitz, 2003).
Because sexual assault among college students often occurs in a social context (e.g., parties;
Lawyer, Resnick, Bakanic, Burkett, & Kilpatrick, 2010; Testa & Cleveland, 2017), it is
reasonable to expect that there are often witnesses, at least to the behaviors leading up to a
potential sexual assault, who could intervene. Research indicates that bystander education
programs can be effective at improving bystander attitudes and behaviors (Banyard, Moynihan,
& Plante, 2007; Banyard, Moynihan, & Crossman, 2009; Senn & Forrest, 2016).

Bystander Intervention Against Sexual Violence

Social psychological research on bystander intervention began in the aftermath of the
1964 murder of Kitty Genovese in New York City, in which dozens of neighbors heard her cries
but failed to intervene. Hundreds of studies were conducted to better understand why
bystanders often fail to intervene in emergencies, and under what conditions they may be more
likely to intervene. One of the more influential models that emerged from this line of research
was Latan® and Darleybés (1970) situati obaldy model
described a series of steps that a person must progress through before they intervene in an
emergency situation. Before bystanders will intervene, they must (1) notice the event in the first
place, (2) identify it as a situation in which intervention is necessary, (3) take personal
responsibility for intervening, (4) decide how to respond, and finally (5) implement that decision.

Ot her model s of bystander intervention have ex
situational model. The arousal:cost-reward model (Dovidio, 1984) proposes that emotional and
motivational factors also play important roles in helping. According to the arousal:cost-reward
model, witnessing another person in need causes arousal, and arousal leads to increases in
helping. Factors that can increase arousal include higher levels of danger faced by the victim
and feelings of empathy toward the victim. However, bystanders are also sensitive to the costs
associated with helping. Costs of helping can include time, effort, and potential danger to the
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bystander. Helping will be most likely when arousal is high and costs are low; helping will be
least likely when arousal is low and costs are high.

Recent research has found that elements of both the situational model and the
arousal:cost-reward model are relevant in bystander intervention against sexual violence.
Barriers to intervention in this context include failure to notice potential sexual assault, failure to
identify situations as needing intervention, and failure to take responsibility for intervening (Burn,
2009; Koelsch, Brown, & Boisen, 2012). In qualitative research on bystander intervention
against sexual violence, participants reported being aware of the potential costs of intervening,
such as fear f or yaftaredhfsontipgean aggressive maeamdermbarrassment
after interfering with private relationship matters, and reported less willingness to act in
situations involving high costs (Koelsch et al., 2012). Other variables shown to be related to
bystander intentions (stated willingness to intervene) and/or bystander behaviors (actual
experience with intervention) in the domain
to engage in prosocial bystander behaviors (Banyard, 2008; Banyard & Moynihan, 2011) and
empathy for rape victims (Katz, Pazienza, Olin, & Rich, 2015; McMahon, 2010).

Research on bystander intervention against sexual violence has focused primarily on
intrapersonal variables, such as empathy, perceived ability to intervene, and perceived costs.
Situational variables have also been studied, including the number of other bystanders present
and the relationship between victim and perpetrator (Banyard, 2011; Latané & Nida, 1981). One
situational variable that has received less attention in previous work on bystander intervention in
the context of sexual violence, but which likely plays an important part in determining willingness
to intervene and the effectiveness of any intervention decisions, is the degree of alcohol
intoxication of bystanders.

The Effects of Alcohol on Bystanders

The majority of sexual assaults among college students are alcohol- or drug-facilitated,
and these assaults occur most frequently at house parties, followed by bars and restaurants
(Lawyer et al., 2010). This implies that opportunities for bystander intervention against sexual
violence often occur in social situations, in which bystanders and targets have been drinking.

According to alcohol myopia theory (Steele & Josephs, 1990) alcohol interferes with
peopl e6s ability to process conflicting cues,
cues are most salient. Typically, this leads to riskier behavior than people would engage in while
sober, as impelling cues tend to be more salient than inhibitory cues (MacDonald, Fong, Zanna,
& Martineau, 2000; Steele & Josephs, 1990; Steele & Southwick, 1985). In situations in which
there is subtle risk for sexual assault, intoxicated observers may have difficulty recognizing cues
suggestive of danger or sexual assault. In support of this notion, experimental studies of
perceptions of sexual assault show that intoxication is associated with more acceptance of
sexual violence, less sensitivity to cues signaling sexual violence, and less empathy for victims
(Abbey, Buck, Zawacki, & Saenz, 2003; Davis, Stoner, Norris, George, & Masters, 2009; Gross,
Bennett, Sloan, Marx, & Juergens, 2001; Johnson, Noel, & Sutter-Hernandez, 2000; Norris,
George, Davis, Martell, & Leonesio, 1999; Testa, VanZile-Tamsen, Livingston, & Buddie, 2006).
This research suggests that intoxicated observers may be less willing to intervene against
potential sexual violence, possibly as a result of decreased perceptions of risk or empathy
toward a potential victim. In other domains, alcohol intoxication has been shown to be
negatively related to intervening against drunk-driving (Newcomb, Rabow, Hernandez, & Monto,
1997), and negatively related to concern for and ability to recognize symptoms of alcohol
poisoning (Oster-Aaland, Lewis, Neighbors, Vangsness, & Larimer, 2009). One recent study
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suggested that, in alcohol-rich contexts such as parties, ambiguity regarding risk is likely to
prevent bystanders from intervening against sexual violence (Pugh, Ningard, Vander Ven, &
Butler, 2016).

However, when strong situational or dispositional factors encouraging intervention are
salient, intoxication may actually increase the likelihood of bystander intervention intentions, as
cues inhibiting intervention (perceived costs) are not fully processed (Hirsh, Galinsky, & Zhong,
2011). In an investigation of alcohol intoxication and general helping behavior, Steele, Critchlow,
and Liu (1985) found that intoxication increased helping in situations with competing cues. In an
unpublished study, participants were asked to recall how intoxicated they were during recent
experiences of (a) intervening against sexual violence and (b) failing to intervene when given
the opportunity (Brown, 2013). Intoxication levels were higher during intervention acts than
during missed opportunities, but this was only the case for people who reported both
intervention behaviors and missed opportunities. Although this finding suggests that intoxication
can facilitate bystander intervention, typical drinking behavior was uncorrelated with intervention
acts and positively correlated with missed opportunities, suggesting that heavier drinkers have
more opportunities to intervene, perhaps by virtue of their attendance at parties and bars, but do
not always act on those opportunities. Finally, other research (Orchowski, Berkowitz, Boggis, &
Oesterle, 2016; Fleming & Weirsma-Mosely, 2015) has found that men who drink more report
lower intentions to intervene in the context of sexual violence than men who drink less.
However, this effect was only found among men who imagined intervening against a known
perpetrator; typical drinking had no impact on women or people who imagined intervening
against a stranger (Fleming & Weirsma-Mosely, 2015). Thus, it is important to better understand
the relationship between intoxication and bystander intervention, particularly regarding when
and how intoxication either encourages or inhibits intervention.

There are at least four mechanisms that could account for the relationship between
levels of intoxication and intention to intervene. Theoretically and empirically, willingness to
intervene is related to (1) perceptions of danger and concern for a victim, (2) perceived costs of
intervening, and (3) perceived responsibility for intervening (Banyard & Moynihan, 2011; Burn,
2009; Dovidio, 1984; Latané & Darley, 1970). Alcohol intoxication could impact any or all of
these factors. Alcohol intoxication should be negatively related to perceptions of danger/concern
and responsibility (Abbey et al., 2003; Davis et al., 2009; Norris et al., 1999). Because
perceiving costs of intervention should require greater cognitive processing of the situation, it is
likely that intoxication would be negatively related to perceived costs.

Study Aims and Hypotheses

The purpose of the current study was to investigate the extent to which alcohol
intoxication impacted bystander perceptions and intentions. In particular, we were interested in
the relation between intoxication and (a) perceptions of danger and concern for a potential
victim, (b) perceived costs of intervening, and (c) willingness to intervene. Previous studies have
explored the impact of typical drinking behavior or recalled intoxication level on bystander
intentions and behaviors, but no known studies have measured bystander responses while
participants were under the influence of alcohol.

We hypothesized that intoxication level would be negatively associated with perceptions
of danger/concern and with perceived costs. In turn, danger/concern would be positively
associated with willingness to intervene and perceived costs would be negatively associated
with willingness to intervene. We predicted only a weak direct relationship between intoxication
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and willingness to intervene, as we expected opposing indirect effects as mediated by
perceptions of concern and costs.

Method
Participants

Participants were 106 young adults recruited from a bar or public events featuring
alcohol consumption (i.e., a music festival and football games). The participants ranged in age
from 17-35 (M = 22.34, SD = 3.09). Most patrticipants (n = 62, 58.5%) indicated that they were
currently enrolled as undergraduate students in a college or university. Other participants
indicated that they already had a degree from a four-year college or university (n = 16, 15%) or

were currently enrolled in graduate school (n = 14, 13%); the rest reported partial or no
higher-education experience. The majority of the participants indicated their race/ethnicity as
Caucasian (n = 86, 81.1%), followed by multi-ethnic (n = 7, 6.6%), African American (n = 6,
5.7%), Hispanic (n = 4, 3.8%), and Asian (n = 2, 1.9%).

Measures

A brief gquestionnaire assessed participantés d
gender, race, and level of education received. Following questions assessed drinking behaviors
such as number of drinks per week, typical level of intoxication, and levels of drinking in social
settings. Participants were also assessed on previous sexual violence training and alcohol
training.
Next, participants received one of two randomly-assigned scenarios. In the bar scenario,
the participant imagines seeing an unknown man leading a very intoxicated female
acquaintance out of a bar. It is stated that earlier the woman was observed expressing
disinterest in the man. In the party scenario, the participant imagines walking into a bedroom
and seeing a male acquaintance on top of an unknown girl on a bed. The participant also
imagines that the girl is not into it by pushing him away and asking him to stop. The scenarios
differ in a number of cues that could be relevant: whether the male or female character is known
to the actor, whether the risk of sexual assault
intoxication, and the immediacy of the sexual assault risk. After reading the scenario,
participants rated their agreement (using a 1-5 scale) with several statements. Participants
responded to three items tapping concernf or t he f emal e character (e.g.,
dangerous for t he agi60,partyian .86)htweo itams @mppiyngperceptians of

socialcosts(e. g., Al would worry about embarrassing mys
st epped akErmy partypaar82), and five items tapping willingnesst o i nt er vene (e. g
wouldbewi I | i ng to step in and doas.éinmitylai=vg). Aifimal t hi s s
guestion presented seven behavioral responses and asked respondents how likely they would

be to choose eachone(onal-7 scal e anchored afiviéemgt |l akedlyldo)l i ki

Finally, participants completed a shortened (17-item) version of the Bystander Intention
to Help Scale (BIHS; Banyard, 2008) to assess general willingness to intervene in potential real
l'ife scenarios in the marafridndsleavethecpartmwith hesamge. , A Mak i
peopl e t heya=x. @)neartigipartshraied on a 1-5 scale how much they agreed with
each statement.
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Procedure

Research assistants went to several locations near the University where it was expected
that college-aged adults would be consuming alcohol. Specific locations included a local music
festival, college football game, and a night life bar downtown during evening hours. Upon
arriving at each location, research assistants looked for young adults and invited individuals to
participate in a psychology study. Research assistants informed participants that they would not
be able to consume alcohol for the duration of the study. After receiving verbal consent,
participants filled out an informed consent that contained a specific statement in the middle of
the paper asking the participant to write an X next to the statement. This tactic was used to
ensure participants were in fact reading the consent form and would be able to read and
respond to the subsequent questionnaires. If the informed consent did not have an X next to the
statement, research assistants thanked the individual for offering to participate but had to inform
them that they may not be able to provide sufficient responses. A total of three potential
participants failed to make the required X mark after being asked to read the consent form again
and were thus not allowed to participate. Participants who successfully marked an X next to the

statement and provided an agreement to participate byc hec ki ng an Al consent to
box on the informed consent paper then received a questionnaire packet. After completing the
guestionnaire, a hand held breath alcohol tester

blood alcohol content of each participant. Once a participant successfully provided a BAC level,
they received a five-dollar gift card to a local coffee shop or restaurant.

Results
Research Results

Mean BAC for the sample was .057 (SD = .06). Means and standard deviations for
perceptions of danger/concern (concern), perceived costs of intervening (costs), and willingness
to intervene (willingness) in the two scenarios is presented in Table 1. In both scenarios,
concern for the female character was very high: people recognized that the situation was one
high in risk for sexual violence. Perceived costs were fairly low, and willingness to intervene was
reasonably high. No variables differed significantly between scenarios.

First, we examined correlations between BAC and each DV in each scenario. Contrary
to predictions, BAC was unrelated to concern, costs, or willingness in either scenario (see Table
2). As predicted, willingness to intervene was positively related to perceptions of concern and
negatively related to perceptions of costs. But because BAC was unrelated to anything,
mediational analyses could not be performed.

Table 1. Means and standard deviations for party and bar scenarios

Party Scenario (n =53) Bar Scenario (n = 53)

Concern 4.29 (.92) 457 (.54)
Costs 1.73 (1.03) 1.72 (.93)
Willingness 4.13 (.75) 4.21 (.66)
Proceedings of the 2017 Undergraduate Research Conference, 12
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Table 2. Correlations between study variables

BAC Concern Costs Willingness
BAC 1 -.01 .06 14
Concern -.20 1 -.16 A6**
Costs -11 -.20 1 - 41
Willingness -.10 S1** -.50** 1

Note: Correlation coefficients (rs) for the party scenario are presented below the diagonal.
Coefficients for the bar scenario are presented above the diagonal.
**

p <.01.

Table 3. Mean likelihood ratings for various bystander responses and correlations between
responses and BAC

Party Scenario Bar Scenario
Response M r Response M r
Close the door and walk 1.85 .40** Tell him to leave her alone 4.55 .09
away. and that you will find

another ride home for her.
Physically pull him off of her. 3.53 .04 Check with her other friends 4.12 -.03
to confirm his story.

Go look for someone else to 3.90 .07  Let him take her home. 1.68 -.01

help break them up.

Walk in and ask where the 3.32 .24 Get a bouncer to stop him 3.39 -.01

bathroom is, hoping your from leaving with her.

presence makes him stop.

Tell him to leave her alone. 431 -.22 Ignore him and check on 3.76  -.37*
her to see if she is okay.

Check and see if she is okay. 4.58 -.08 Ride along with them to 2.59 27
make sure he actually takes
her home.

Keep watching to see what 2.32 .06  Punch him or push him out 2.39 .28*

happens. of the way.

Second, we examined correlations between BAC and likelihood of engaging in various
bystander responses. For the most part, BAC was unrelated to likelihood of responses, but
therewere some exceptions. Although fclose the door
was rated fairly low in likelihood, the more intoxicated participants were, the more likely they
were to choose this response. In the bar scenario, BAC was negatively correlated with likelihood
of checking on t he -bemgread pesiticely eorredated véth likedihood efl |
engaging in physical aggression against the potential perpetrator.

Third, we examined the correlation between BAC and BIHS scores and found no
relationship between intoxication level and general willingness to intervene, r(105) = .05, p =
.63. However, BIHS scores were significantly correlated (rs > .4, ps < .01) with concern and
willingness in both scenarios.

Finally, we examined gender differences on bystander perceptions and intentions. Men
and women did not significantly differ on concern, cost, or willingness in either scenario.
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However, women (M = 4.32, SD = .66) did report greater willingness to intervene than did men
(M =3.94, SD =.76) on the BIHS, t(103) = 2.75, p = .007.

Experience Results

The first author, an associate professor, and the second author, an undergraduate
student, were co-Pls on this study. Although the first author came up with the idea for the study
and did most of the background work, the second author was influential in designing some
aspects of the study. The second author helped make connections with the manager at the bar
where most of the data were collected to get permission to do the study. The experience was
very valuable for both authors. The first author benefited from having help manage the details of
data collection, and also in learning the necessary value of being able to relinquish control! The
second author benefited from taking on the responsibility of managing a field study, and from
seeing how psychological science works from various angles: through working on this project,
she learned about research design, research ethics, participant and data management, data
analysis, data presentation, and writing.

The second author shared the responsibility of going out to field settings for data
collection with several other students: most data collection shifts had three students at a time
working together to recruit subjects, explain the study, distribute and collect consent forms,
distribute and collect study materials, and take and record BAC readings. The students involved
enjoyed the learning experience. However, they also had to manage challenges, primarily
regarding collecting data from intoxicated people. One student team leader recalled a
participant who repeatedly made sexist comments regarding the content of the study and tried
to get the one male member of the research team to agree with him. The second author
reflected on the difficulty of maintaining control of the research situation at times, given the
intoxication level of participants and the noisiness of the bar environment. However, she also
appreciated some of the surprises that can come from working with humans in natural
environments. She noted the biggest surprise was checking the BAC level of one participant,
who seemed quite functional, and learning that her BAC was well above the legal limitd indeed,
it was one of the highest readings collected during the entire study. Despite a few surprises and
awkward experiences, members of the research team also enjoyed how eager many young
adults were to participate. They noted how many people were more motivated to learn their
BAC than to get the food coupon at the end.

In sum, both authors, as well as the entire research team (as well as many of the
participants) gained valuable lessons and research experience from this process.

Discussion

This study was somewhat surprising in that intoxication was largely unrelated to
bystander perceptions or intentions. This may be due in part to the small sample size. Because
we did not want to overburden our research participants, each participant only read one of the
two scenarios. Thus, although our total sample size was 106, the effective sample size for
almost all analyses was only 53. However, it is also possible that this effect is valid. Perhaps
alcohol use does not have a large effect on bystander perceptions and willingness to intervene.
Most of the relevant previous research has looked at the relationship between reports of typical
drinking and bystander perceptions and willingness, and even this research has found
significant relations only under certain conditions (Brown, 2013; Fleming & Weirsma-Mosely,
2015; Orchowski et al., 2016).

Ifbystander dr i nking does not greatly affect studen
and take action against it, this is a promising state of affairs. This means bystander education
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efforts can be meaningful to all students, regardless of their drinking behavior. Of course,
drinkers may need specific education on how to intervene effectively, even under the influence
of alcohol. Our data suggests that more intoxicated individuals may choose less-than-optimal
intervention strategies.

To whatever extent that drinking impacts bystanders, educational efforts should provide
tools and strategies to mitigate those effects. One promising technique was used by Dal Cin and
colleagues: they provided students who had attended a training program on safe-sex behaviors
with wristbands to wear as a reminder of their program participation. Program participants did
not show the typical declines in safe-sex behavior when under the influence of alcohol (Dal Cin,
MacDonald, Fong, Zanna, & Elton-Marshall, 2006).

The current study should be considered in light of some limitations. As previously noted,
the sample size was fairly small, which resulted in low statistical power. Second, although the
vignettes have been validated and used in several studies, and have been found to be
believable and realistic, they may not mimic any real-life situations that participants have or
could experience. Relatedly, although testing people in a natural environment should produce
more ecologically-valid results than testing people in a lab (Testa et al., 2006), it is likely that the
situation still felt quite unnatural, and this <co
vein, most of the research assistants were female, perhaps prompting participants to consider
more socially-desirable response; participants might have artificially inflated their ratings of
concern and willingness to intervene because of this. No measures to control for social
desirability were employed.

Future research should endeavor to study the effects of alcohol on willingness to
intervene in even more realistic situations. Although staging an actual sexual assault might be
practically and ethically impossible, there are possible ways to increase realism. A lab-based
alcohol administration study could include confederates who stage a situation involving sexual
harassment to see how people respond when intoxicated compared to sober. Virtual reality
techniques could also be employed to put people in a highly controlled but highly immersive
environment in order to measure responses to sexual assault risk.

Although desirable, techniques involving staged emergencies or virtual reality are
expensive and time-consuming. In the absence of high-impact experiments on bystander
intervention in the context of alcohol and sexual violence, we can still rely on a convergence of
evidence from different types of studies: our lab and other researchers have conducted studies
measuring alcohol use as (a) self-reports of typical drinking, (b) recalled event-level intoxication,
and (c) intoxication following drinking in a natural environment. Bystander attitudes and behavior
have been measured as (a) self-reported willingness to intervene, (b) self-reports of previous
bystander behavior, and (c) hypothetical perceptions and behavior in a scenario. Unfortunately,
the convergence of data across studies presents an unclear picture: some studies show that
men (but maybe not women) who drink more report less willingness to intervene (at least when
the hypothetical perpetrator is known; Fleming & Weirsma-Mosely, 2015; Orchowski et al.,
2016); others show that typical drinking is negatively related to willingness to intervene for both
men and women (Brown, 2013). Some research shows that intoxication levels were higher
when people intervened compared to when they did not (Brown, 2013), but we showed here
that actual intoxication is mostly unrelated to hypothetical intervention. We are left with the
conclusion that alcohol might impair willingness to intervene, but it might not. More studies will
be needed to clarify the picture and to uncover the moderating factors that influence when and
for whom alcohol does and does not impact bystander intervention.

The final conclusion of this study is that research involving undergraduate students is
rewarding and valuable. Faculty should welcome the opportunity to involve students in research
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projects. Not only does the experience provide invaluable educational opportunities for students,
it can also be enlightening for faculty.
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ABSTRACT
The study conducted focused on bystander interven
to victim or perpetrator. Researc her s examined participantds will i ng

concern when given two hypothetical sexual violence risk scenarios. The study found that
participants expressed concern for the female when she was described as a friend rather than a
stranger. Findings also showed that participants were more willing to intervene when the female
was described as a friend. Participants were less willing to intervene when the perpetrator was
described as a stranger. Results suggested the importance of bystander intervention education.

Key Words: Bystander Intervention, Sexual Violence

1. INTRODUCTION

Recent studies have found major implications for bystander interventions during sexual
violence. Bystanders are those present during a scenario or negative event and have the ability
to help the person(s) in need (Bennett, Banyard, & Edwards, 2017). The bystander effect is a
theory suggesting that the more people present in a scenario, the less likely a person is willing
to intervene and help the person in need (Bennett & Banyard 2016).

Certain factors need to be addressed when examining bystander intervention. These
factors include relationships to the perpetrator, relationships to the victim, and gender. In a
study examining bystander intervention when presented with a sexual violence scenario,
participants in the study were more likely to intervene when the victim was their friend (Bennett
& Banyard 2016). This is because participants felt a responsibility to help those that were
considered part of their social circle. Conversely, participants were less likely to intervene when
the perpetrator was a friend. This may be because participants were less likely to associate the
perpetratords behavior as har mf ulhterestmghihn t hey had a
researchers found that when participants considered the perpetrator as a friend, they were more
likely to feel comfortable intervening in a sexual violence risk scenario. Though they felt
comfortable intervening, these participants did not view the scenario as particularly harmful.
Ultimately participants were most likely to intervene when both the victim and perpetrator were
considered friends (Bennett & Banyard 2016).

Other studies have found that gender is a variable that should be considered when
determining bystander intervention behavior (Bennett, et al., 2017). Researchers found that
women were more likely to help victims while men were more likely to confront perpetrators.
Regardless of whether the perpetrator was a stranger or friend, participants that were women
were still more likely to help the victim than men (Bennett, et al., 2017). Furthermore, additional
research has looked at situational models concerning bystander intervention. One study found
that distraction, ignorance, ambiguity, failure to take responsibility, a deficit in skills, and
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audience inhibition were all factors in failure to intervene in sexual assault risk scenarios (Burn,

2009). The current study examined the bystander ds
sexual assault scenariowhenp ar t i crolgs asithe by8tander were manipulated with

relationships to the victim or perpetrator.

2. METHODS
2.1 PARTICIPANTS

The current study uses data that was collected previously as part of a larger study. Participants
were 288 undergraduate students. 177 females (61.4%) participated in the study while 111
males (38.6%) participated in the study. The mean age of participants was 19.67 (SD 1.9). The
majority of the undergraduates sampled were Caucasian (n=212, 73.61%) while 60 participants
(20.83%) identified as African American. The remaining 16 participants (5.56%) identified as
other minorities.

2.2 PROCEDURES

Participants were give two hypothetical scenarios to read. The first scenario described a bar
scene where participants were told to imagine a female dancing with a male who was making
unwanted sexual advances towards her. The female left the dance floor and then later in the
night was approached by the same male. The female displayed non-verbal cues to show that
she was not interested. At the end of the night, participants observed the female, visibly drunk,
leaving with the same male. The second scenario described a scene at a party. Participants
were told to imagine they had accidentally walked into a room where unwanted sexual
advancements were made on a drunken female. Participants were told a male was on top of the
female ignoring her protests to stop the sexual advances.

Participants read both the bar and party scenario. The scenarios differed regarding
partici pant s & r ¢hkdctim andhperpetrgior. Fap both the party and bar scenarios, half
of the participants read one scenario in which the male was a friend and the female was a
stranger, while the other half read a scenario in which the female was a friend and the male was
a stranger. After reading the bar and party scenarios, participants then completed a
guestionnaire assessing their concern for the female and their willingness to intervene.

2.3 MEASURES

Surveys were scored using a 5-pointLiker t Scal e t o measure participant
willingness to intervene. The scale ranged from 1 (strongly disagree) to 5 (strongly agree).
One-way analyses were run to measure participants concern for the victim in the bar
scenario and again for the victim in the party scenario. A one-way analysis was run to measure
participants willingness to intervene in the bar scenario and again in the party scenario. In all
analyses, the independent variable was the relationship (friend vs. stranger) to the victim and
perpetrator.

3. RESULTS
Concern for the female in the bar scenario differed based on social relationships: People
reported more concern for the female when she was described as a friend (and the perpetrator
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was a stranger; M = 4.685, SD = .506) than when she was described as a stranger (and the
perpetrator was a friend; M = 4.338, SD = .844), t(236) = -4.238, p < .001.

Willingness to intervene in the bar scenario differed based on social relationships: People
reported more willingness to intervene when the female was a friend (and the perpetrator was a
stranger; M = 4.18, SD = .70) than when the perpetrator was a friend (and the female was a
stranger; M = 3.94, SD = .89), t(271) = -2.56, p < .006.

Concern for the female in the party scenario did not differ; t(278) = 0.47.

Willingness to intervene in the party scenario did not differ; t(282) = 1.78.

4. DISCUSSION

It is important to note that the social relationship to the victim and perpetrator mattered only in
the bar scenario and not the party scenario. One reason for this finding may be because of
ambiguity. In the bar scenario, there was a more ambiguous risk of sexual assault meaning that
participants had more room to interpret the victi
scenario in which the risk of sexual assault is clear; there is an assault taking place which the
bystander has accidentally walked into. It is important to note that both the bar and party
scenarios displayed similar patterns of results overall. Means for concern and willingness to
intervene were high no matter the scenario. Meaning that while the social relationship was not
significant in the party scenario, participants still expressed concern for the victim and a
willingness to intervene.

Findings were similar to Bennett et al., (2017) in that bystanders were more likely to
intervene when the victim was female; yet bystanders were less likely to help a victim when the
perpetrator was considered a friend. Because participants were less likely to intervene in the bar
scenario when the perpetrator was considered a friend, this suggest that future research should
focus on teaching methods to confront sexual aggressive behavior of friends.

Results from Burn (2009) supported the need for proper bystander intervention education.
Participants6é unwillingness to intervene suggests
scenarios. Burn (2009) suggests the importance of teaching the bystander intervention model
for bystanders to be aware of the barriers they face in recognizing and taking action when
sexual assault occurs. Future research is needed to determine the best way to teach bystander
intervention skills.
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ABSTRACT

Since the early part of the twenty-first century, autism organizations have had a mission to
increase awareness of autism symptomology and to reduce the stigma attached to the disorder
(Autism Speaks, 2017). In this study, we compared s t u d e n wiedge alkont autism spectrum
disorders (ASD) to their general knowledge of things. We compared their knowledge of ASD to
a scale of empathy. We found that knowledge of ASD was about the same as general
knowledge. As expected, familiarity did improve ASD knowledge, but being related to a person
with ASD did not improve knowledge. That finding was counterintuitive. The empathy measure
showed us that those who scored higher on the measure of empathy showed greater ASD
knowledge.

Key Words: Autism Knowledge, Familiarity, Empathy

1. INTRODUCTION

In 2005, Autism Speaks was founded. Within a few years, it had joined with the Autism Coalition
for Research and Education (ACRE), the National Alliance for Autism Research (NAAR) and the
Cure Autism Now (CAN) to form a single organization dedicated to research, to meeting the
needs of autistic individuals and to increasing the acceptance of autism spectrum disorders
(Autism Speaks, 2017). This and similar organizations have worked to change the public
awareness of autism. At the same time, the incidence of autism has increased from 1 in 2700
children in 1989 to 1 in 68 children today (CDC.gov, 2009). So, while autism had been
considered a relatively obscure diagnosis, it has become almost common today. This raises the
guestion as to whether average people are sufficiently knowledgeable about the disorder.

2. METHOD

Undergraduate researchers at UL Lafayette developed a measure of Autism Knowledge
consisting of 40 true/false items about autism. There were three items about personal familiarity
with ASD; had the participant heard of ASD before, met someone with ASD and had a family
Member with ASD. Also included were ten true/false items about general knowledge, for the
purposes of comparison. This measure was combined with the Interpersonal Reactivity Index
(IR1) (Davis, 1980), and has been administered via Survey Monkey to 323 undergraduates

(Males = 83, Females = 240) in the University of
Department subject pool (Note we continue to collect data from males to better balance the
sample). The study received approval from the Universit

participants voluntarily gave informed consent.
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3. RESULTS

The sample scored an average of 75.1% correct on the ASD knowledge items and 74.4%
correct on the general knowledge items. There was no significant difference between these
scores. Analyses indicated a gender effect (t = 2.07, p = 0.04), such that women (M = 30.31)
had greater knowledge of ASD than did men (M = 29.27).

We found that 88.3% of the sample had heard of ASD before, that 80.6% met a person with
ASD and that 25.8% of the participants had a family member with ASD. Participants who had
heard of ASD before, demonstrated greater knowledge of ASD F(1, 323) = 15.55, p < .01
(Familiar M = 30.28, sd = 3.87; Unfamiliar M = 28.61; sd =4.38). Participants who had met
someone on the spectrum demonstrated greater knowledge of ASD F(1, 323) = 6.04, p < .05
(Met M = 30.50, sd = 3.71; Not Met M = 28.35; sd =4.53). However, having a family member
with ASD did «nowledge bffABD; E(1, 828) & 0.25, ns. Post hoc analysis
indicated there were no gender differences in any of the three familiarity indices.

The IRI (Davis, 1980) yields four subscales, Empathic Concern, Perspective Taking, Personal
Distress, and Fantasy (a measure of empathic concern for fictional characters). Initial analysis
revealed that Empathic Concern, Fantasy, and Personal Distress all were positively related to
ASD Knowledge. Further exploration, using a step-wise regression analysis revealed that only
the Empathic concern scale retained significant prediction of ASD Knowledge, such that
individuals with higher scores on the Empathic Concern subscale (n = 274) of the IRI
demonstrated more ASD knowledge (F (1,269) = 13.34, R? = 0.08, p< 0.001).

4. DISCUSSION

It is clear that knowledge about autism has dramatically increased in the past 17 years. This
research also shows that contact with people on the spectrum can increase knowledge;
however, being related to a person with ASD did not afford greater knowledge. This difference
in results may indicate that many people have experience with individuals diagnosed with an
ASD as a consequence of the increased frequency of the disorder. It may no longer be
necessary to have it in the family if it is everywhere in the neighborhood.

It is not surprising that women know more about ASD than men, as women are more
likely to be concerned with childhood disorders than are men, and in this sample, had greater
empathic concern.

People who are high in empathic concern have been shown to be more attuned to the
needs of others. This may mean that they are more likely to seek out information to better
understand people. That would then result in the greater ASD knowledge found in this study.
Clearly empathic concern is an important variable among those who might be caring for
individuals with autism.

These results seem to suggest that advocacy groups should shift away from public
information and spend more of their dollars on research as to the causes and treatment of ASD.
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ABSTRACT

This study examined presthobhersd despobeassesbyoman
factor of familiarity with social partners. Mu | t
exhibited by caregiver, an adult stranger, and an infant, including empathic concern, personal

distress, helping action, and disengagement were documented. The findings indicated that,

although egoistic distress and di sengagement were
ot her s 0 chlldren hevestiseless exhibited behaviors organized around the well-being of

social partners. Not abl y, y oun g-oriertied bedavierswere positivdlyaealated to

per sonal di stress; their personal di stress negati
differential responses revealed the effect of familiarity with social partners, supporting the notion

of situational ambiguity affecting the tendency to exhibit prosocial helping.

Key Words: Empathy, Personal Distress, Cognitive Inquiry, Prosocial Helping

1. INTRODUCTION
Children become increasingly competent in showing other-oriented empathic responses to
social othersdo distress in the -fecesedaisteesssy ear of | i f
responses, however, remain evident, particularly when distress stimuli are highly intense (Roth-
Hanania, Davidov, & Zahn-Waxler, 2011). Personal distress has been described as a
gualitatively distinct el ement from empathic conc
plight (Davis, 1983). In contrast to empathic concern, which involves affective responses
organized around the well-being of the observed person (e.g., sympathy, compassion,
tenderness, etc.), personal distress involves heightened arousal and negative emotions (e.g.,
alarm, aversion, helplessness, etc.) centering on the welfares of the self.
Developmentally,ref | exi ve or contagious crying in respo
first year of life has been postulated as a primitive antecedent of empathic arousal, in which
distress is experienced with no clear differentiation between the self and other (Sagi & Hoffman,
1976). With cognitive advancement in the understanding of the self/other distinction, toddlers
become better capable of processing othersd exper
more sophisticated in modulating distress arousal into a mature form of empathic concern for
others. Hence, personal distress may well be an important foundation upon which empathy
emerges during toddlerhood (Hoffman, 1975; Zahn-Waxler & Radke-Yarrow, 1990). For this
reason, simply assuming the two processes as functionally orthogonal and opposing to each
other may unduly limit our understanding of their connections and quickly dismiss an integrative
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view, which is potentially important to inform possible regulatory mechanisms underlying

empathic responding. More ov e r both processes involve affecti)
di stress thus may reflect oneb6s general patterns
Fultz, & Schoenrade, 1987; Zahn-Waxler & Radke-Yarrow, 1990). The questions arise as to

whether young children exhibit behaviors reflecting the paradoxical existence of empathic

concern and personal distress when responding to
gualitatively distinct processes are merely inversely related to each other. The information

addressing this issue is limited beyond toddlerhood. Understanding how children organize

distinct elements in empathic responding is essential to support and foster regulatory processes

that may motivate prosocial functions. Thepurpose of thi s study was to exa
differentially responses to different social partners. Moreover, the present study examined the
relations between different aspects of responding
and cognitive processes as well as prosocial helping.

2. METHOD
2.1. Participants and Experiment Setting

Preschoolers (38 boys, 23 girls, mean age = 44 months, SD = .94) and their caregivers were

recruited from local preschools and also from University students who were parents or regular

caregivers of preschoolers. Due to incomplete data, two males were excluded from the

subsequent analyses. The experiment was conducted in a 2.4 m x 4.0 m room equipped with

two digital video cameras and an omni-directional microphone mounted on the walls. The
experiment al room was equipped |Iike a nursery wit
table, chairs for preschoolers, a rocking chair, a chair for the caregiver, a bassinet, and an

infant bottle in the bassinet. The video recording was operated in a separate control room with

a split-screen monitor allowing viewing of the child and the adult at the same time. Trained

operators manipulated cameras to focus on faces of the child and the adult at all times.

2.2. Procedure and Conditions

All children went through three conditions of simulated distress by different social partners in
the same order, beginning with their familiar social partner (either parent or caregiver),
followed by an adult stranger, and a life-like infant manikin. The caregiver stayed with the child
throughout the experiment (across the three conditions) while completing the demographic
information sheet and the two questionnaires.

Upon arrival, an experimenter escorted the caregiver and the child to the experimental
room. After child assent was procured, the caregiver was given a script so that the caregiver
knew exactly how to simulate the distress. The experimenter then left the room.

A few minutes after the experimenter left the room, the caregiver began simulating the
distress by feigning that his/her index finger was snapped by the spring clip of the clipboard.
The caregiver simulated the distress by showing painful expressions in the face and saying
Afoucho several times.

The Stranger condition began when a female experimenter (the confederate), whom
the child never met before, came in with a life-like infant manikin wrapped in her arms. The
stranger began building a rapport with the caregiver and the child, acting like she was the
b aby 06 s r. Afterta few minutes, the stranger began simulating a sudden onset of
gastrointestinal distress with painful expressions in her face while verbalizing about the
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di scomfort. The childbds responses were observed f
the confederate.
About 15 seconds after the confederate left, an infant cry stimulus was played through
the wireless speaker hidden beneath the bassinet
observed for at least 30 seconds. The crying sound continued for another 15 seconds until the
confederate came in and picked up the infant manikin, ending the condition. If the child
displayed too high levels of distress (e.g., crying) in respond to the simulated infant crying, the
condition ended instantly to prevent the child from experiencing more distress.

2.3. Behavioral Coding

Preschoolersdé responses towards soci al ot herso di
the Infant conditions) were coded into three behavioral categories, including (1) other-oriented
behaviors, (2) personal distress, and (3) disengagement. Other-oriented behaviors were
defined as any behaviors that suggested a focus on the well-being and benefits of another
person. The category of other-oriented behaviors included four sub-categories of responses:
(1) concerned expression, (2) cognitive inquiry/reasoning, (3) approaching the distressed, and
(4) helping actions. Concerned expression was a facial expression that shows obvious concern
for the victim (e.g., looking at the distressed with concern). Cognitive inquiry referred to any
action taken by the child (verbally or visually) when investigating, reasoning, or assessing the
situation of a distressed person (e.g., visually searching for cause and effect of the distress
situation, asking when the distress will end, describing how the distressed feels). Approaching
the distressed referred to locomotive movement that reduced the physical distance between
the child and the distressed. A helping action referred to behavior that offered comfort to the
distressed or assists in alleviating the distress of another person (e.g., patting the distressed
gently, giving objects to the distressed in order to give comfort, verbally offering solutions).
Behaviors indicating personal distress were those that indicated self-focused affective

or physical processes as a result of witnessing a
covering ears, and asking to leave). Disengagement referred to any acts that indicated the
chil dbés av e rres$ ab anothterqperdom ag reldctaisceé to engage with the person in

distress (e.g., ignoring or looking away from the distressed, irrelevant speech, moving away
from the distressed).

Two undergraduate students (one primary coder, the other reliability coder) were
trained to code using the Observer XT 14.0. The reliability coder coded randomly selected
15% of all the videos for the purpose of inter-observer reliability. The mean inter-observer
reliability kappa value was .95.

3. RESULTS
3.1. The Three Behavioral Categories

There was a main effect of social partner on pres
F(2,57) =6.19, p <.0001. Simple comparisons indicated that there was a significant

difference between time spent in other-oriented behavior (M = 41.49, SD = 15.63) and that in

personal distress (M = 11.26, SD = 10.95), t(58) = 15.33, p < .0001. There was also a

significant difference between durations of personal distress and disengagement behavior (M =

41.13, SD = 11.57), t(58) =-7.77, p <.0001. Across conditions, females spent more time in

other-oriented behaviors (M = 45.95, SD = 17.56) than males (M = 35.11, SD = 23.68), t(58) =
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1.93, p =.03. In contrast, females spend less time in disengagement behaviors (M = 35.11,
SD = 23.68) than males (M = 45.87, SD = 20.70), t(58) = -1.83, p = .03. Females and males
did not differ in the time spent in personal distress.

3.2. Four Types of Other-oriented Behaviors

Within the category of other-oriented behaviors, preschoolers spent the greatest amount of
time in concerned expression (M = 25.47, SD = 13.22), followed by cognitive inquiry (M =
16.07, SD = 0.12), helping action (M = 6.38, SD = 5.22), and approaching the distressed (M =
2.66, SD = 1.82), respectively. All the four subcategories of other-oriented behaviors were
significantly different from each other at the p level smaller than .0001.

3.3 The Effects of Familiarity with Social Partners

One-way repeated measures ANOVA was used to examine the effects of familiarity with social
par t ner s on pr e-srieried behazior.sThe ovetrah e test showed that there was a
significant main effect of the familiarity with social partners on other-oriented behavior, F(2, 57)
= 3.68, p =.0300. Simple comparisons revealed that preschoolers spent significantly more
time in other-oriented behavior in the Caregiver condition (M = 46.51, SD = 23.78) compared
to the Infant condition (M = 39.14, SD = 19.83) and Adult Stranger condition (M = 37.81, SD =
21.23), 1(58) = 2.42, p = .0200, and t(58) = 2.39, p =.0200, respectively. However, there was
no significant difference in the durations of other-oriented behavior between the Adult Stranger
and Infant conditions.

There was no main effect of the familiarity with social partners on personal distress, but
there was a significant main effect of the familiarity with social partners on disengagement
behavior, F(2, 57) = 9.87, p =.0002. Simple comparisons indicated that that preschoolers
spent the least amount of time in disengagement with the caregiver (M = 37.01, SD = 27.11),
compared to when they were with the adult stranger (M = 50.14, SD = 29.40) or infant (M =
43.44, SD = 31.38), t(58) = 4.40, p <.0001, and t(58) = 3.05, p = .00, respectively.

3.4 Relations between the Three Behavioral Categories

Bivariate analysis was conducted to examine the relations between other-oriented behaviors,
behaviors indicating personal distress, and disengagement behaviors across conditions. As
might be expected, other-oriented behavior and disengagement were negatively correlated, r =
-.72, p <.0001. Notably, however, behaviors reflecting distress emotions that have an egoistic
focus (personal distress) were not only positively correlated with other-oriented behavior, r =
.41, p =.0013, behaviors indicating personal distress were negatively related to
disengagement, r = -.45, p = .0003.

3.5 Relations between the Four Subcategories of Other-Oriented Behavior

Across conditions, the time preschoolers spent in concerned expression was positively related
to that in cognitive inquiry, r = .32, p = .0106. Time spent in approaching the distressed was
significantly related to time spent in helping actions, r = .27, p = .0333.
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4. DISCUSSION

The findings indicated that, although egoistic distress and disengagement were evident in

preschool ersdé response to soci al othersdé distress
organized around the well-being of social partners. In fact, the proportion of time spent in

other-oriented behaviors across different social partners was more than five times than the

time spent in behaviors indicating personal distress. Children at preschool age clearly

demonstrated proficiency in moving beyond reaction that was contagious and self-focused in

nature and investing in response that was altruistic and prosocial, revealing regulatory

competence in an empathy arousing context.

It was noteworthy that the amount of time spent in behaviors suggestive of personal
distress was positively related to that spent in other-oriented behaviors. At a first glance, the
positive relation between behaviors reflecting self-focused goals and those reflecting other-
focused concerns appeared counterintuitive. However, it was likely that conducting comforting
and helping actions might have served as one of the ways for preschoolers to reduce their
di stress arousal upon witnessing othersdéd distress
and feeling good about the self (Hoffman, 1975; Zahn-Waxler, Friedman, & Cummings, 1983).

One possible explanation for the inverse relation between personal distress and
disengagement involves viewing self-focused arousal as an antecedent process that forms a
basis for one to engage or disengage when seeing someone in need. In a similar manner, in
which personal arousal potentially propels one to experience empathic concern, and in turn,
conduct prosocial action, certain levels of distress arousal is needed for one to become
engaged in an empathy arousing situation. Put another way, disengagement could have been
a projection of uninfluenced arousal even witnessing clear signs of distress in social partnersd
one of the possible characteristics of emotional indifference and callousness.

Children displayed more other-oriented behaviors and less disengagement when
responding to distress in their caregivers as compared to when responding to distress in their
strangers (both adult and infant). The finding supported the notion of situational ambiguity
(Burger, Soroka, Gonzago, Murphy, & Soatelpvell, 20
others in distress was hindered if they were involved in unfamiliar situations. The presence of
unfamiliar people (both the adult stranger and the infant) could have made the situation
ambiguous and uncertain, preventing preschoolers from feeling comfortable for social
engagement.

This study extended prior research on young <ch
documenting how different asenedrésgonding relgadooeh ool er s
another across different social contexts. Instead of focusing merely actions that are perceived
to be prosocial and with positive qualities, the current study documented behaviors suggestive
of egoistic concern and disengagement.
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ABSTRACT

Nematostella vectensis is a model sea anemone used for genetic, developmental, and
physiological studies (Putnam, et al., 2007). These anemones possess hair bundles on
tentacles resembling mechanoreceptors housed in the vertebrate ear (Watson, Mire, and
Kinler 2009). The anemones use these hair bundles to detect vibrations of nearby prey and
regulate effector cells which aid in prey capture. Previous studies treating anemones with
an inhibitor of the Delta-Notch signaling pathway resulted in an increase in hair bundles
(Zeringue, et al., 2017) and a decrease in tentacle regeneration (Puckett and Tusa, 2017).
In those studies, cells were made permeable to the inhibitor by including 0.1% DMSO
(dimethyl sulfoxide) in the solution. Further preliminary studies suggest that DMSO has an
unexpected stimulatory effect on tentacle regeneration when compared to seawater
controls. In the present study, tentacle regeneration was further monitored after a 48 hour
exposure to DMSO concentrations of 0.2%, 0.4%, and 0.8% in order to determine the
optimal dose for increased rate of regeneration. Results indicate that the 0.2% DMSO
experimental group showed the fastest rate of regeneration over 18 days when compared
to the other concentrations of DMSO as well as to seawater controls. Moreover, a
significant, long-lasting effect (over a 52-day period) on tentacle regeneration was found
with 0.2% and 0.4% DMSO treatments. This work suggests that regeneration of tentacles
is normally regulated by a pathway sensitive to either DMSO specifically, or to membrane
permeability in general. In either case, since DMSO is often used to enhance transport of
chemicals into cells, our results underscore the importance of testing the effects of DMSO
alone on biological phenomena.

1. INTRODUCTION

Sea anemones are the simplest animals possessing a nervous system. The sea anemone,
Nematostella vectensis, has arisen as a model organism for biological studies because its
genome has been fully sequenced and is easy to rear in the laboratory (Putnam, et al.,
2007). Differentiation of specialized cells in Nematostella vectensis is regulated by the
Delta-Notch signaling pathway. An inhibitor used to study the activity of this pathway is
DAPT (N-[N-(3,5-difluorophenacetyl)-1-alanyl]-S-phenylglycine t-butyl ester). Transport of
DAPT into cells requires the aid of a solvent such as DMSO, which is used to increase
permeability of cell membranes, therefore allowing the transport of polar molecules such as
DAPT into the cells.

Our interest in DMSO as an experimental treatment arose from previous studies on
sea anemones which used a 0.1% DMSO solution as the negative control. Preliminary
findings from this study suggested an increased rate of tentacle regeneration and overall
enhancement of final tentacle length when compared to 0.0% DMSO seawater controls
(unpublished observation). Other studies on multiple myeloma cells have shown increased
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cell growth rates when exposed to solutions of 0.2% DMSO (Wen, et al., 2015). Based on
these findings, it was hypothesized that increasing DMSO concentration would further
enhance the regeneration rate and ultimate lengths of regenerated tentacles.

2. METHODS

A dose response assay was conducted to observe the effect of varying DMSO
concentrations on tentacle regeneration. Nine animals were deprived of food for 72 hours
before being isolated into individual petri dishes. These anemones were treated with an
anesthetizing solution, 50 mM potassium chloride (KCI) solution, for one hour and then
imaged to record the pre-cut tentacle lengths. Next, all tentacles on each animal were
excised. Images were taken after this removal of tentacles, as well, to record post-cut
tentacle lengths. Groups of three were placed into 16 ppt (parts per thousand) seawater
alone (controls) or seawater containing DMSO at concentrations of 0.2%, 0.4%, and 0.8%
for 48 hours, and then placed into fresh 16 ppt seawater. Images were taken of each animal
daily to monitor regeneration. All tentacle measurements consisted of an average of three
tentacles per animal. Measurements were taken using ImageJ software, and the lengths
were averaged and plotted against time in order to determine the rate of regeneration.

3. RESULTS

Average tentacle lengths at the three concentrations of DMSO and seawater controls were
plotted over time and each data set was fit to a linear trendline characterized by a slope
equation and R? value as shown (Figure 1).

In each of the three DMSO treatments, rates of regeneration fit well to a linear
function, with R2 values all greater than 0.9353. However, regeneration of seawater
controls did not fit well to a linear function (R2 = 0.7311). Furthermore, tentacle lengths at
Day 11 were significantly increased compared to day 18 for 0.2% DMSO but not for
seawater cont rtestps0.4% @Bd pr@ 7, measpedively).

The animals exposed to a 0.2% DMSO solution experienced the highest rate of
regrowth over 18 days (slope=0.5371) followed by 0.8% (slope=0.4826), 0.0% DMSO
(slope=0.4203) and 0.4% (slope=0.399).
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Figure 1. Average Tentacle Regeneration Rate for seawater controls and for 0.2%, 0.4%
and 0.8% DMSO treatments over 18 days.

T-tests conducted on the seawater controls showed that there was no significant
difference in tentacle lengths prior to cutting (Pre-cut) and lengths at Day 11 (p=0.5166) nor
between Pre-cut and Day 18 (p=0.4521) (Table 1). For comparison, the experiments
utilizing 0.1% DMSO as a negative control showed a significant difference (p=0.017)
between Pre-cut and Day 11 (data not shown). There was a significant difference in
tentacle length between the seawater anemones and the 0.2% DMSO group at Day 11
(p=0.0499) (Table 1).

Table 1. T-Test results for seawater control comparisons between Pre-cut lengths and
lengths at Days 11 and 18, and compared to 0.2% DMSO at Day 11.

Comparison P Value
Seawater controls, Precut & Day 11 0.5166
Seawater controls, Precut & Day 18 0.4521

Seawater controls Day 11 & 0.2% DMSO Day 11 0.0499

For each of the DMSO groups, Pre-cut tentacle lengths were compared to Day 11
and Day 18 lengths. After 11 days, only the 0.2% showed a significant difference in length
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(p=0.034) (Table 2). After 18 days, as well, only the 0.2% vyielded a significant difference
(p=0.013) (Table 3). P values obtained from these tests are displayed (Table 2 and Table

3).
Table 2. T-Test results for 0.2%, 0.4%, and 0.8% DMSO treatment comparisons
between Pre-cut lengths and lengths at Day 11.

Pre-cut versus Day 11 P Value
0.2% 0.034
0.4% 0.397
0.8% 0.421

Table 3. T-Test results for 0.2%, 0.4%, and 0.8% DMSO treatment comparisons
between Pre-cut lengths and lengths at Day 18.

Pre-cut versus Day 18 P Value
0.2% 0.013
0.4% 0.056
0.8% 0.066

Since the trendline analysis (Figure 1) suggested that DMSO treated anemones
continued to experience linear growth rate throughout the 18 day period in contrast to the
seawater controls, the DMSO treatments were monitored through Day 52. Significant
increases in tentacle lengths were found when comparing Day 18 to Day 52 for 0.2% and
0.4% DMSO but not for 0.8% (Table 4). The trendlines projected through Day 52 do not
follow a linear growth rate (Figure 2).

Table 4. T-Test results between Day 18 and 52 for 0.2%, 0.4%, and 0.8% DMSO.

DMSO Concentration P Value
0.2% 0.01815
0.4% 0.01232
0.8% 0.11238
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Figure 2. Average Tentacle Regeneration Rate for 0.2%, 0.4% and 0.8% DMSO treatments
over 52 days.

Animals treated with 0.2% DMSO showed a notable increase in tentacle length
upon regeneration. On average, tentacles prior to cutting measured 4.396 mm (Figure 3a).
By Day 52, tentacles surpassed this initial average length with an average of 13.569 mm
(Figure 2). A tentacle measuring 18.209 mm on Day 52 is shown (Figure 3b). Figures 4a-5c
show a comparison of regeneration between the seawater and 0.2% DMSO groups over 14
days.

imm

Figure 3a. Pre-cut tentacles representing average initial length.
Figure 3b. Anemone treated with 0.2% DMSO experienced enhanced regeneration.
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Figures 4a, 4b, 4c. Pre-cut, Day 7, Day 14 of seawater controls.

Figures 5a, 5b, 5c. Pre-cut, Day 7, Day 14 of 0.2% of DMSO.

4. DISCUSSION

The slopes obtained from linear trendlines in the dose response assay suggest that a 0.2%
concentration of DMSO provided the highest rate of tentacle regeneration (Figure 1). Also,
when the animals were imaged and measured 52 days after cutting, a statistically significant
increase in length was observed for the 0.2% and 0.4% DMSO-treated anemones, as shown
in Table 3. The tentacle regeneration of 0.2% and 0.4% DMSO anemones remained linear
throughout Day 52 thus indicating that the DMSO had a long lasting effect on tentacle
regeneration.

The importance of this study lies in the observance of an unexpected effect on
tentacle regeneration by DMSO which begs the consideration of the potential antagonistic
relationship between DAPT and DMSO. The previous studies utilizing DAPT may have
observed more of an inhibitory effect in regeneration rates if the DMSO were not present.
This implies the importance of seawater controls containing no DMSO.

Potential pathways of DMSO action include an indirect and direct method. The
DMSO may have an indirect effect by altering membrane permeability, thus changing the
electrochemical gradient of ions in the cells. Alternatively, the molecule itself may alter gene
expression, leading to cell proliferation.
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4.1 ONGOING STUDIES

Now that this optimal concentration of DMSO solution is established, 0.2% DMSO
treatments are being conducted while varying incubation time to determine the minimum
time required to affect tentacle regeneration rates.

Future experiments will investigate the mechanism of action for DMSO.
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ABSTRACT

Traumatic injury (TI) is a life-threatening prospect for soldiers in combat as well as for civilians in
serious accidents, such as motor vehicle accidents. Uncontrolled hemorrhage, i.e. excessive loss
of blood, due to injury is a leading cause of death in both soldiers and civilians who experience
Tl. One common way of controlling hemorrhage is by applying pressure to the wound site.
However, this approach is typically not suitable for use in soft-tissue Tl. For example, organs such
as the eyes, lungs, liver, kidney, spleen, or brain can be irreparably damaged by excessive
pressure application to these wound sites. In this project, we developed a gel and spray which
can be applied to injuries on soft tissue to prevent excessive blood loss. This gel/spray is prepared
using chitosan, which is considered the second most abundant biopolymer on this planet. The gel
also contains a non-steroidal anti-inflammatory drug and antibiotic silver nanoparticles. Tri-
polyphosphate was used to prepare cross-linked chitosan nanoparticles, and the degree of
crosslinking was varied to understand the effect of cross-linking density on the strength of the gel.
The morphology of the nanoparticles was investigated using scanning electron microscopy
(SEM), while the degree of cross-linking was confirmed using Fourier transform infra-red (FTIR)
spectroscopy. Our results suggest a novel strategy and potential biomaterial for soft tissue
engineering applications.

1. INTRODUCTION

One novel way to solve several problems associated with treatment of Tl to soft tissues lies in the
creation of a unique, tunable gel or sprayable polymer material. This gel/spray polymer material
would need to cover the site of an injury or wound while applying enough pressure to minimize
the risk of uncontrolled hemorrhage. Since soft tissue injuries are sensitive in terms of pressure
application, ités of equal i m peoial dpplies oy the Anaotint
of pressure required to prevent further injury.

The two main components of the spray/gel polymer material created in this project are
chitosan (CS), a natural polymer that is compatible with the human body, and the cross-linker
tripolyphosphate (TPP). CS and TPP form a strong gel upon mixing and the strength of the gel
can be fine-tuned by varying the concentration of the TPP. This novel combination of components
used to make the spray/gel also has the potential for the addition of other substances which aid
in the healing process, like anti-inflammatory drugs and antibiotic nanoparticles. Ideally, having a
readily available spray for use on tissue wounds would decrease the likelihood of death due to TI,
as the spray can be used immediately to seal the wound from further contamination and initiate
the healing process.
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Process

There are many important factors to consider when deciding upon the final formulation of the
gel/spray, the first of which being the degree of crosslinking. The physical and mechanical
properties of the gel can be optimized by altering the degree of crosslinking. The gel becomes
either stronger or weaker depending on the degree of crosslinking. The degree of crosslinking
also affects the ability of the gel to absorb and hold different drugs, as well as the ultimate flexibility
once the material is dry. A higher level of crosslinking creates a stronger gel, which is
subsequently more stiff and non-absorbing, versus the weaker gel created by a lower level of
crosslinking, which is more flexible and prone to swelling. In this project, we varied the degree of
crosslinking by changing the concentration of TPP. The degree of crosslinking achieved for each
concentration of TPP evaluated was determined by using fourier-transform infrared (FTIR)
spectroscopy. The effect that the degree of crosslinking had on the physical properties of the gel
were also studied. Some of the physical properties studied were swelling, water absorption, and
water retention.

Other important factors to consider are the gelation time and temperature. Gelation is
considered complete when the crosslinking reaction rate reaches a plateau and eventually stops.
Typical gelation times can range from a few minutes to several hours, making it important to
determine what range is optimal for soft tissue injury applications. The gelation time for this project
was varied while other variables, like TPP and CS concentration, were held constant to determine
the optimal time for gelation. FTIR spectroscopy was utilized to identify whether the gelation time
affected the degree of crosslinking for a given TPP concentration. The previously mentioned
physical properties were also studied across the varied gelation times.

Since most soft tissue injuries occuri n 't he abdomen area, it

dependence of gelation on variations in body temperature. While the normal body temperature in
the abdomen region is 37 degrees Celsius, fluctuations may occur due to external forces. For
example, a lower body temperature than normal can result from prolonged exposure to the
elements, and conversely, higher body temperature can be a result of fever. The degree of
crosslinking was again studied using FTIR spectroscopy, as were the physical properties.

The effect of pH on the physical and mechanical properties of the spray/gel is also
important to ensure the gel also can be used universally throughout the body, regardless of acidic
or basic conditions. In the case of a soft tissue injury where there is damage to the stomach or
intestines, the pH in the abdomen can change drastically. The physical properties of the gel were
studied at various pH levels to confirm the ability to use the gel, regardless of the pH at the injury
site.

2. CONCLUSION

The eventual purpose of these results and experiments Is to create the gel and spray for practical
use. By controlling the concentration of the gel components and the extent of crosslinking, a gel
for controlling hemorrhage in soft tissue injuries can be formed. The gel created performs well
within the range of conditions possible inside the human body, and maintains the flexibility to
withstand shear forces seen in the average wound. The results obtained from these experiments
and the future projections are a good indication that the creation of the optimal gel formulation is

wel | within reach. It 6s i mportant t o not e

commercialization and manufacture of the gel, and these experiments are ongoing.
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ABSTRACT

Hair bundles mechanoreceptors are used to detect flow, vibrations, and gravitational forces in
many animals, including sea anemones (Watson, Mire, & Kinler, 2009). This experiment
investigates the progressive effects of water flow on hair bundle morphology and density in the
sea anemone, Nematostella vectensis. Over a period of two months, the experimental group
was exposed to water flow for one hour every week day. Control anemones were cultured in the
absence of flow. Over this period, two anemones were analyzed from both the experimental and
control cultures every other day to observe the progressive effect of the water flow. For each of
the forty anemones, three tentacles were used per anemone and three pictures were taken per
tentacle. For each picture, the density was calculated using the number of hair bundles divided
by linear distance of the tentacle edge in the picture. The morphology for each hair bundle was
obtained by measuring the length of each hair bundle and its width at the base, middle, and tip.
An ANOVA was used to determine statistical significance of the hair bundle lengths and
densities within treatment groups. Both density and hair bundle length were significantly
affected during the time series for the experimental group. Hair bundle density was not
significantly different during the time series for the control group; however, hair bundle lengths in
controls were significantly different during the time series. To further analyze at which time
points significant differences were occurring, a post-hoc test was performed on both groups.
The post-hoc results showed that in the experimental group the hair bundles were significantly
longer than those in the beginning of the experiment after the 5th time point atday 10. The post-
hoc results of the control group showed there were random differences in the lengths, but with
no discernible pattern.

Key Words: Nematostella, hair bundle, current

1. INTRODUCTION

Nematostella vectensis is a model organism used in the study of developmental biology
because it shares certain ancestral features in its genome (Sullivan & Finnerty, 2007).
Nematostella have also been found to either share or have analogs of key genes involved with
hair cells of the acousticolateralis system of vertebrate animals (Watson, Mire, & Kinler, 2009).
Based on previous research, it has been shown that water flow for an hour every week day over
a month will produce significant changes in hair bundle length and widths of the base and tip.
This research showed that the length of the hair bundles increased, the base of the hair
bundle increased, and the width of the hair bundle tip decreased in response to water flow. The
current study investigated the minimum time required to result in the changes to hair bundle
morphology seen previously and to determine if the effects of the water flow are progressive.
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2. METHODS

Twenty anemones each were placed in identical control and experimental culture dishes with
identical amounts of sand and 16 ppt (parts per thousand) seawater. The anemones were fed
twice a week with brine shrimp nauplii. Over a period of two months, the experimental group
received water flow for an hour every week day. To obtain progressive results, two anemones
were analyzed out of each culture every other day, giving ten different time points to analyze.
The anemones were anesthetized with 1X Potassium seawater for 1 hour, and then their oral
disks were removed and placed in fixative for at least 30 minutes. After being washed in 1X
Phosphate-Buffered Saline (PBS) solution, wet mount slides were prepared to view and
photograph the tentacles using phase contrast microscopy and a 100X oil immersion lens. For
each anemone, three tentacles were randomly selected, and three pictures were taken of
each tentacle. The density of the tentacle was measured by dividing the number of hair
bundles by the length of the tentacle edge in the picture. The morphology of the hair bundles
included measuring the length of the hair bundle and width at the base, middle, and tip.
Measurements were made using ImageJ software.

3. RESULTS

An Analysis of Variance (ANOVA) was performed on the densities and hair bundle lengths for
both the control and experimental groups to determine statistical significance. On the graphs
from the ANOVA, each data point shows the mean and standard deviation for each time point.
For the hair bundle densities that were exposed to flow, the graph of the means exhibits a
clear trend showing a direct relationship between hair bundle densities and exposure to the
water flow (Figure 1), and the p-value showed that these results are significant (p=0.00000).
The ANOVA done on the control densities gave a p-value of 0.37330 indicating no
significance (Figure 2). The ANOVA for both the experimental and control group gave
significant p-values as seen in Figure 3 for the experimental group and Figure 5 for the

control group. To further analyze significant differences in time points, a post-hoc was
performed. The post-hoc on the experimental time points (Figure 4) revealed that in the
experimental group, the hair bundle lengths obtained at longer time points were consistently
significant from the earlier time points starting at time point 5 (day 10). The post-hoc done on
the control group (Figure 6) showed that there were no time points that were significantly
different from the first time point and that the variables that were significant from each other
were randomly dispersed.
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Figure 6. Control (stagnant water): Post-Hoc Hair Bundle Lengths vs. time every two days)

4. DISCUSSION
Water flow near anemone in nature is indicative of a nearby food source, causing them to
elongate their tentacles in preparation for prey capture. This agrees with the post-hoc of the
experimental group showing that there was a consistent increase in the hair bundle lengths with
greater exposure to water flow. In the experimental graph from the ANOVA and post-hoc, it
appears that the hair bundle length increase dropped off at time point ten, which could indicate
that there is an optimal period of time for the greatest amount of growth to occur; however,
without a longer experiment it is impossible to determine if there is actually a consistent drop or
whether it is a coincidence. The control post-hoc done for the hair bundle lengths showed that
no time point is significantly different from the first time point. This lack of pattern indicates that
the significant p-value was due to random variations in the data as opposed to a significant
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increase in the hair bundles over time. Figures 3 and 5 also show that the experimental group is
more consistent than the one shown by the control group. The increased length of the hair
bundles in the group exposed to water flow could indicate that the hair bundles have acclimated
to the new tune of the increased water flow.

The p-value of 0.0000, as seen in Figure 1, indicates that water flow caused the
tentacles to produce significantly more hair bundles. The increase in hair bundle density could
be indicative of a healthier animal with increased ability to sense and catch prey. The correlation
of water flow and the growth of the anemone in both the hair bundle density and length shows
that stimulation from the water flow increases the overall health and functionality of the hair
bundle. Both acclimations could be due to the anemone either maintaining or enhancing their
sensitivity to their prey in the condition of increased water flow.

Because of Ne mat o s analdgdus dirsctures to animal acousticolateralis systems,
the increase in hair bundle density in response to stimulation from the water flow could
potentially be used in remediation in vertebrate hair bundle growth. Further research into the
increase in the density of hair bundle cells could eventually be useful in the study of deafness
due to loss of hair bundles in vertebrate ears.
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ABSTRACT

Chitin, next to cellulose, is the most abundant biopolymer found in nature. In recent years, its
potential applications in several fields of research have been extensively studied for many
reasons. It can be utilized as a waste product, since it is readily found as one of the main
constituents in crustacean shells, making it very eco-friendly and inexpensive to manufacture.
However, chitinds use is |limited due to its
to more practical structures, including chitosan and chitin nanowhiskers. This discussion focuses
on two promising applications for chitin nanowhiskers: to improve the physical properties of
concrete and for use in biomaterial research. The first of which analyzed how chitin nanowhiskers
could be cross-linked with a plasticizer to increase the mechanical strength of concrete, while also
decreasing its viscosity. The second project studied the effect that crosslinking nanowhiskers onto
chitosan had on the improvement of its physical and mechanical properties of scaffolds. Fourier
transform infra-red (FTIR) analysis was performed on pure chitin and chitin nanowhiskers to verify
that the two were identical; and scanning electron microscopy (SEM) images were taken to show
the difference between each, in terms in size and geometry. To determine the extent of cross-
linking, these images were then compared to an FTIR analysis of the cross-linked nanowhiskers
for each respective project. In addition, SEM photos were taken of the chitosan-chitin nanowhisker
scaffolds and of pure chitosan scaffolds to evaluate any difference in pore size, shape, and
distribution for the second study. Overall, the goal of this research is to determine how chitin
nanowhiskers can be applied for real world applications.

Key Words: Chitin, chitin nanowhiskers, cross-link hybrids, concrete

1. INTRODUCTION

The purpose of this research is to test the potential improvements that can be made with the
addition of chitin nanowhiskers (CH-NWSs) for two different studies: the first application being for
use in concrete. Because concrete is so commonly used and relied upon by the average person,
the first study was performed with the intention of correcting a significant obstacle often
encountered in the process of mixing concrete. Concrete is usually comprised of three key
components: water, a blend of rock, sand, and/or gravel, and Portland cement. Depending on the
constructional project being worked on, varying amounts of water will be added to increase or
decrease the viscosity of the mixture. However, problems tend to arise because of the inversely
proportional relationship between the amount of water added and the resulting strength of the
concrete. To fix this issue, the prepared CH-NWs were functionalized with a plasticizer, then
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