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EXECUTIVE SUMMARY 

Snake populations are declining globally and locally. Yet, snakes provide a variety of ecosystem services. 

If humans are to fully enjoy the ecological services snakes provide, then we should ensure that future 

conservation planners and policymakers – whose decisions will more than likely determine the future of 

snakes – express non-negative views towards snakes or demonstrate a capacity to view snakes 

objectively. 

This research project provides an overview of factors shaping the attitudes and views towards snakes in 

the Nicholas School of the Environment (NSOE) Master of Environmental Management (MEM) student 

community. This project also provides recommendations on what methods can be utilized in order to 

mitigate fears and concerns about snakes if these attitudes are predominant in this particular 

community. 

The first section describes the 5 hypotheses of this study and provides background on the two main 

research questions of this project. Those two questions are 1) In the professional environmental 

master’s student community at the Nicholas School, what are current attitudes towards snakes? 2) 

Based on the findings, what new methods to decrease anxiety and fear towards snakes are desired by 

the NSOE students that can be tested in the future? 

The second section explains data collection, including the use of an online survey measuring 

demographic variables and attitudes towards snakes. This survey was disseminated to a NSOE 

professional student list-serv and received adequate response rate from the population and 

subpopulations of MEM concentrations. Ordered logistic regression modelling incorporated 5 predictor 

variables – MEM concentration, gender, pet owner or non-pet owner, Jewish/Christian or non-

Jewish/Christian, and level of frequency in outdoor recreation (not involving hunting/fishing) – in order 

to measure the likelihood between groups of indicating more-positive or more-negative views towards 

snakes according to the survey. 

The third section describes the findings, which indicate that Environmental Economics & Policy (EEP) and 

Energy and Environment (EE) candidates are more likely to indicate more negative attitudes towards 

snakes than Environmental Science and Conservation (ESC) candidates. NSOE male survey respondents 

did indicate a higher likelihood of engaging in more-violent behavior with a venomous snake in the 



3 
 

home/backyard than female survey respondents did. Otherwise, there was no difference in views 

towards snakes on the basis of religious background or owning pets or not. In terms of feelings of safety 

or concern around snakes, only survey respondents who indicated a “very often” frequency in outdoor 

recreation (not including hunting/fishing) were more likely to express more-positive views towards 

snakes, when compared to survey respondents who indicated “less than often” outdoor recreation 

frequency. Survey results also indicate high demand for seminars sharing factual knowledge about 

snakes as well as opportunities to be directly exposed to or actively engage with snakes in a safe 

environment. 

The final section explains the conclusions and recommendations that can be made. The content of a 

student’s education in the MEM program is the best predictor for attitudes toward snakes. EE and EEP 

students are more likely to indicate more-negative attitudes towards snakes than students studying 

more natural science material, and it is important that these negative prejudices are redressed before 

these biases shape their interests in particular species worth conserving. 

This report makes the following key points and recommendations: 

• MEM Concentration type is a better predictor of attitudes towards snakes than gender, 

religious background, or owning pets or not. 

• The non-natural science-focused MEM tracks, EEP and EE, are less likely to indicate more-

positive views towards snakes than those who are pursuing natural science-focused MEM 

tracks. 

• EE and EEP students should have their concerns and anxieties resolved about snakes, since they 

will likely play a role in environmental regulation and policy that can protect snake species both 

globally and nationally. 

• EE and EEP candidates should be incentivized to attend seminars that involve learning facts 

about snakes coupled with direct exposure and engagement with snakes in order to decrease 

their anxieties and concern of snakes. 

• Future researchers should measure the pre-seminar and post-seminar attitudes towards snakes 

in order to evaluate the seminar’s efficacy at reducing fear and concern about snakes in the 

EEP/EE student community. 
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Abstract 

Snake populations have been found to be on the decline both globally and in the United States. As these 

populations have continued to decline, particularly in the American Midwest, cropland and agricultural 

plots have begun to develop, which have become an inviting place for agricultural pests like insects and 

rodents. Rodents have been deemed one of the largest threats to global and national food security, and 

snakes can serve as a great natural pest control mechanism. However, people’s diverse attitudes and 

exaggerated concerns can be a great barrier to the acceptance of snakes protecting the welfare of 

humankind. Previous literature has documented factors shaping attitudes towards snakes among 

laypeople and undergraduate students. My research project will instead evaluate current attitudes 

towards snakes among the Nicholas School of the Environment (NSOE) master’s student community and 

explore methods that can be implemented to ameliorate anxieties about snakes. This is a community 

worth exploring, because these are future policymakers and conservation planners whose decisions will 

likely broadly impact populations of snakes, and it is important that they keep their attitudes towards 

snakes separate from what management recommendations they give about them. Using an online 

survey and ordered logistic regression models, I demonstrated that – compared to natural science-

focused students – students not pursuing a natural-science focused concentration are less likely to 

indicate higher levels of positive attitudes towards snakes. The survey also indicates that there is high 

demand for seminars like learning how to handle snakes safely or general knowledge about them. 

Future researchers will have to measure these methods’ respective efficacies in reducing negative views 

towards snakes in this particular population. For the benefit of humankind and snakes alike, NSOE 

students should develop more conservation-driven views of snakes to protect snakes from unnecessary 

persecution and humans from snake-induced stress. 
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I. Introduction 

The Status and Importance of Snake Populations 

The decline of reptile populations has been observed since the beginning of the twenty-first century 

(Böhm et al., 2013; Gibbon et al., 2000). Within that taxonomic group, snake populations have also 

shown to be declining, globally and in the United States (Cagle, 2008; Reading et al., 2010). For example, 

in the United States,  Cagle (2008) asserts that her findings, Busby & Parmelee (1996)’s findings in 

Kansas, and Brodman et al. (2002)’s findings in Indiana, suggest that the American Midwest is 

experiencing a decline in snake abundance and richness. 

Simultaneously as snake populations have been declining, this particular region has also been 

undergoing a shift into agricultural cropland, which invites agricultural pests, like insects and rodents. 

The loss in agricultural output due to rats should not be underestimated: Singleton (2003) indicated 

that, in Asia, up to 181 million people per year are not fed due to agricultural losses caused by rats. In 

the US, studies have found house mice contaminating up to 76% of stored grain and rodents damaging 

up to 20% of corn in a Conservation Reserve Program (CRP) sample plot (Hygnstrom, VerCauteren, & 

Eksteev, 1996; Timm, 1994; Witmer & Singleton, 2010). 

A potential solution that can mitigate rodent-caused agricultural loss is through conserving populations 

of rodents’ natural predators: snakes. As Pandey et al. (2016) avers, snakes provide important 

ecosystem services as keystone predators and controlling rodent populations. It is reasonable to assume 

that if global snake populations continue to decline, there should be a subsequent increase in rodent 

populations, which cause only greater harm to national and global agricultural output. Pandey et al. 

(2016) also points out that rodents are a public health hazard, which means snakes protect both food 

security and public health. A decrease in global snake abundance might also prompt “a trophic cascade 

that leads to deterioration of ecosystems, which may ultimately impact human health,” as Pandey et al. 

(2016) predicts. Sustainable snake populations indirectly aid humans by controlling rats, which are 

threats to human health and food production, and aid directly in ecological food webs. 

Why Attitudes towards Snakes Must Be Improved 

The diverse attitudes people harbor towards snakes can make it difficult for people to acknowledge 

their potential to control rodent populations and rodent damage in agriculture or even to recognize the 

ecosystem services that snakes provide in general. On one hand, Shine & Fitzgerald (1996) mention that 

some Australian farmers find value in keeping pythons in the feed shed since they control rodent 
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populations. On the other hand, Sutherland (1992) provides accounts of people in Australia getting 

bitten and dying from snakebites when these individuals try to deliberately kill snakes. Another 

disconcerting finding from Brodman et al. (2002) study is that sometimes, environmental professionals 

are persecuting snakes: “A total of 188 snakes, nearly half of which were Coluber constrictor, were killed 

by the Indiana Department of Conservation at JP [Jasper-Pulaski Fish and Wildlife Area] from 1931–

1933.” (Brodman et al., 2002, p. 142). While negative attitudes towards certain creatures do not 

promise persecution of them, they most certainly do not help efforts to conserve them. It is to both 

species’ benefit that we remediate humans’ snake-induced stress and fear-induced human aggression, 

as Makashvili et al. (2014) describes it. Moreover, by mitigating exaggerated fears of snakes, society can 

better focus on addressing larger threats to society’s health, like rodents and mosquitos. 

Evaluating Attitudes towards Snakes in a New Population of Study 

While some research exists on what factors impact laypeople’s and undergraduate students’ 

perceptions of snakes (Kellert & Berry, 1987; Özel, Prokop, & Uşak, 2009; Zinn & Pierce, 2002), this 

research project will now measure what factors form the perceptions of snakes in the environmental 

master’s community – more particularly, the professional master’s students at Duke University’s 

Nicholas School of the Environment (NSOE) in Durham, North Carolina, who are pursuing a Master of 

Environmental Management (MEM) degree. This is a unique population that deserves to be studied, 

because these students will take on managerial roles such as national parks directors or environmental 

policymakers, and they will play a significant role in topics like conservation, human-wildlife conflict, and 

environmental ethics (Cagle, personal communications). Unfortunately, research has indicated 

conservation research being biased towards mammals over reptiles in two of the world’s leading 

conservation journals, Conservation Biology and Biological Conservation, which might indicate that even 

the environmental scholars are predisposed to study more aesthetically-pleasing creatures than “more 

unpopular” ones (Clark & May, 2002). On a more encouraging note, the undergraduate participants in 

the Knight (2008) study did not indicate opposition to conservation of snake species despite their more-

negative perceptions of the snake specimen when they viewed it in a Powerpoint presentation during 

the study. As Knight (2008) cites in his paper, “Zinn et. al. (1998) concluded attitudes toward wildlife 

protection were related to wildlife management actions” among laypeople, so it is important to observe 

if this same trend exists in this study population – students who are to become the future conservation 

researchers and policymakers. These individuals ought to demonstrate that either they express non-

negative views towards snakes or have a capacity to disassociate their negative views towards snakes 

from the research and policy they will support. After all, the decisions they make and the conservation 
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policies they endorse might have greater impact on future snake and reptile populations more so than 

laypeople or undergraduate students. Therefore, my research will seek to determine what are the 

current attitudes towards snakes in this special population and what can be done to decrease anxieties 

and fears towards snakes if this is found to be a predominant attitude in this community. My research 

goals are to answer the following two questions: 

1) In the professional environmental master’s student community at the Nicholas School, what are 

current attitudes towards snakes? 

2) Based on the findings, what new methods to decrease anxiety and fear towards snakes are desired by 

the NSOE students that can be tested in the future? 

Hypotheses 

Hypothesis 1: Females respondents will indicate more negative views towards snakes than male 

respondents. 

I predict that female respondents will be less likely to indicate more-positive views towards snakes than 

males. I predict this will manifest itself in the following ways: female respondents will be less likely to 

express positive associations with snakes, female respondents will be less likely to express higher levels 

of respect towards snakes, and female respondents will be less likely to express feelings of safety 

around snakes. This hypothesis is informed by Kellert & Berry (1987) and Zinn & Pierce (2002), whose 

findings found women to view snakes more negatively than men (Kellert & Berry, 1987; Zinn & Pierce 

2002). 

Hypothesis 2: Female respondents will be more likely than male respondents to pursue more-lethal 

measures in terms of responses to a hypothetical venomous snake encounter. 

Kellert and Berry (1987) demonstrated that women express more empathy and understanding towards 

animals than men do, however they do express more negative and fearful attitudes than men do (Kellert 

& Berry, 1987, pp. 366–367). Archer (2009) also explains that frequently aggression is fear-motivated, so 

I predict that female respondents will be more likely to indicate more-violent responses to a 

hypothetical venomous snake encounter in the home/backyard than male respondents. 

Hypothesis 3: Non-pet owner respondents will be more likely than pet owner respondents to indicate more 

negative views towards snakes. 

I predict that survey respondents who do not currently own pets will be more likely to indicate more-

negative attitudes towards snakes than survey respondents who do own pets. I predict that non-pet 
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owners will be less likely to express positive associations with snakes, less likely to express higher levels 

of respect towards snakes, and less likely to express feelings of safety around snakes. This hypothesis is 

informed by an Özel et al. (2009) study that found a connection between less-negative attitudes 

towards snakes and keeping pets. 

Hypothesis 4: Survey respondents who are pursuing Environmental Economics & Policy (EEP) and Energy & 

Environment (EE) MEM concentrations are less likely to express more-positive views towards snakes than 

natural science-focused MEM degree candidates, like Ecosystem Science & Conservation (ESC) survey 

respondents. 

Respondents who are pursuing Energy & Environment (EE) or Environmental Economics & Policy (EEP) 

concentrations in the MEM degree will be categorized as “non-natural science-focused students,” and 

will be compared to ESC respondents. Özel et al. (2009) demonstrated that first-year undergraduate 

students who were currently biology majors – a natural science degree – featured more positive 

attitudes towards snakes than those who were non-biology majors (Özel et al., 2009, p. 232). Therefore, 

I predict that EEP and EE respondents will be less likely – compared to Environmental Science and 

Conservation (ESC) respondents – to express positive associations with snakes, less likely to express 

higher levels of respect towards snakes, and less likely to express feelings of safety around snakes. 

Hypothesis 5: Self-identified Christian and Jewish worshippers are more likely to express more-negative 

views towards snakes than all other respondents who do not religiously self-identify as Jewish or Christian. 

One component of the Judeo-Christian faith is the fall of Adam and Eve in the Garden of Eden, whom 

were fooled by the duplicity of the snake. This tale can contribute to a negativistic attitude towards 

snakes, as averred by Alves et al. (2014), and I expect to see this correlation re-affirmed in this study. I 

predict that religiously self-identified Christian and Jewish survey respondents – compared to survey 

respondents who do not religiously self-identify as part of those communities – will be less likely to 

express positive associations with snakes, less likely to express higher levels of respect towards snakes, 

and less likely to express feelings of safety around snakes. 

II. Methods 

To address the research questions, I utilized a quantitative survey that was sent to members in the NSOE 

environmental master’s student community. 
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Survey Population Identification 

The NSOE environmental master's student community is defined as those master’s students who attend 

Duke University’s Nicholas School of the Environment and are pursuing a Master of Environmental 

Management degree. To reach the populations of interest at the Nicholas School, I distributed the 

survey via an email list-serv to just professional master’s students at NSOE. 

Survey Construction 

To develop the quantitative survey, using Qualtrics software, I formulated questions by first 

incorporating questions that have been used in surveys that measured attitudes on snakes. Some survey 

questions that were incorporated come from studies such as Alves et al., 2014; Blocker & Eckberg, 1997; 

Dietz, Kalof, & Stern, 2002; Frynta et al., 2011; Kellert, 1989; Kellert & Berry, 1987; Knight, 2008; Özel et 

al., 2009; and Zinn & Pierce, 2002. One question from Alves et al. (2014) was edited to permit survey 

respondents to explain what actions they might take if they were to encounter a snake in the wild 

versus at home/in the backyard. I also developed specific questions that would identify subpopulations 

at NSOE, like degree type and MEM concentration. I added questions that would allow survey 

respondents to provide answers to how much respect they have for snakes, what type of association – 

positive, negative, or neutral – they have towards snakes, what degree of feelings of safety or fear do 

they have around snakes, and what methods they would recommend would mollify their concerns and 

anxieties about snakes (see “Appendix – Snake Survey” section for a copy of the survey developed). 

Question types vary, including single-response questions, text-entry answers, multiple-choice questions, 

and Likert-scale questions. The cumulative number of questions was 22, however, some questions 

would appear conditionally, based on how previous questions were asked. For example, the question 

“Do you own any pets?” was asked, and if someone said “none,” then the follow-up question, “How 

many do you own?” was not asked. 

Survey Distribution 

The online Qualtrics survey was distributed on Wednesday, October 12, 2016, in the master’s student 

email list-serv. There was no reminder email, and the survey was closed by November 21, 2016, due to a 

satisfactory amount of response rate among the population and subpopulations. 

Survey Data Predictor and Dependent Variables 

I ensured that all survey respondents completed the survey and answered each of the questions, since 

some completed the survey without answering all the questions. For the Nicholas School sample, I 
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preserved all survey respondents who were pursuing an on-campus MEM degree and indicated a 

specific concentration or indicated they were not pursuing a particular concentration. The respondents 

who did not indicate a particular concentration I assumed then meant they were Master of Forestry 

(MF) candidates. Among the respondents who did indicate a particular concentration, I collected the 

number of survey respondents that belonged to the following MEM concentrations: Energy & 

Environment (EE), Environmental Economics & Policy (EEP), Coastal Environmental Management (CEM), 

Ecotoxicology & Environmental Health (EEH), Ecosystem Science & Conservation (ESC), Water Resources 

Management (WRM), Global Environmental Change (GEC). Table 1 indicates the survey response rate 

among the concentrations. 

Concentration Sample Count1 Population2 Percentage 

Energy & Environment (EE) 25 79 32% 

Environmental Economics & Policy (EEP) 13 47 28% 

Coastal Environmental Management (CEM) 20 47 43% 

Ecotoxicology & Environmental Health (EEH) 6 10 60% 

Ecosystem Science & Conservation (ESC) 35 46 76% 

Water Resources Management (WRM) 11 27 41% 

Global Environmental Change (GEC) 3 13 23% 

Master of Forestry (MF) 1 2 50% 
Total 114 271 42% 

Table 1. MEM Concentration Response Rate 
1 Sample metrics generated on 3/29/2017 
2 Population metrics collected on 4/2017 

To develop the predictor variables, I categorized all survey respondents based on gender (“Male” or 

“Female”), pet owner status, levels of frequency in outdoor recreation that did not involve 

hunting/fishing, and religious preference. For religious preference, I categorized all survey respondents 

into those who religiously self-identified as “Jewish” or “Christian” as one group and placed all the other 

survey respondents into another group. In terms of levels of frequency in outdoor recreation, I 

combined survey respondents who answered “Rarely” or “Never” into “Less than Often,” while 

maintaining those who indicated “Often” or “Very Often” frequency in outdoor recreation that did not 

involve hunting/fishing. The “Rarely” or “Never” categories were combined, because individually the 

two categories received few responses. 
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I selected the following questions to serve as the dependent variables: “How strong is your respect for 

snakes?”, “How safe or afraid would you feel around a snake in the wild?”, “Do you experience a 

positive, negative, or neutral association with snakes?  A positive association can be considered one in 

which, when snakes are broached as a subject matter, you feel happy, interested, or enthusiastic. A 

neutral association can be defined as neither feeling disgust nor interest when snakes are mentioned. A 

negative association can be defined as a feeling of repulsion, fear, or disgust when snakes are 

mentioned,” and “What action would you take if you encountered a venomous snake in your yard or 

home?” The responses to the first question, “How strong is your respect for snakes?” of “very weak,” 

“somewhat weak,” and “neutral,” were combined into “less than somewhat strong,” because the three 

individual categories received very few responses. Respect levels for snakes were coded as “1” for “less 

than somewhat strong,” “2” for “somewhat strong,” and “3” for “very strong.” A “Negative association” 

with snakes was coded as “1,” a “Neutral association” with snakes was coded as “2,” and a “Positive 

association” with snakes was coded as “3.” “Very fearful” was coded as “1,” “Somewhat fearful” was 

coded as “2,” “Neither fearful nor safe” was coded as “3,” “Somewhat safe” was coded as “4,” and “Very 

safe” was coded as “5.” For responses to a snake encounter, Table 2 demonstrates the ranking of 

answers based on level of violence. 

Response Text 
Answer 

Let the snake 
go away. 

Scare off the 
snake into the 
brush. 

Try to capture 
it. 

Ask someone 
to kill it. 

You kill the 
snake. 

Coded 
Response 
Value 

1 2 3 4 5 

Table 2. Responses Ranked in Terms of Increasing Level of Violence 

Survey Data Analyses 

Ordered Logistic Regressions, a Type of Logistic Regression Modeling 

Utilizing R Software, I used ordered logistic regression modeling, a type of logistic regression modeling, 

to evaluate the likelihood change for survey respondent groups to move from a more-negative to a less-

negative attitude towards snakes or a less-positive to a more-positive attitude towards snakes. Logistic 

regression modeling involves measuring the likelihood of a binary outcome – 1 = “success,” 0 = “failure” 

– based on a set of predictor variables by measuring the odds ratio coefficients of each of the predictor 

variables (O’Connell, 2006, p. 11). If a predictor variable’s odds ratio is greater than 1, then the odds of 

success for the comparison group is greater than the control group (O’Connell, 2006, p. 12). If a 

predictor variable’s odds ratio is less than 1, then the odds of success for the control group is greater 
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than the comparison group (O’Connell, 2006, p. 12). If a predictor variable’s odds ratio is equal to 1, 

then the odds of success for both groups is equivalent (O’Connell, 2006, p. 12). When an odds ratio is 

greater than 1, that indicates an increased likelihood, and an odds ratio less than 1 indicates decreased 

likelihood (O’Connell, 2006, p. 11). 

Ordered logistic regression models, developed by McCullagh (1980), are an extension of logistic 

regressions that can measure the likelihoods between outcomes that can be greater than 2 possibilities 

(O’Connell, 2006, p. 27). I can measure the likelihoods for survey respondents to move from a more-

negative view of snakes to a less-negative view of snakes, i.e. going from feeling “very fearful” around 

snakes to “somewhat fearful” (Albright, personal communications). 

Creating the Regression Models 

My regression model measured MEM concentration, gender, pet owner status, frequency in outdoor 

recreation that did not include hunting/fishing, and religious preference (see “Appendix – Counts of 

Survey Respondents per Group” for more information). These variables were utilized because previous 

literature indicated that these variables played a significant role in shaping perceptions of snakes in 

laypeople and undergraduate students (Alves et al., 2014; Kellert & Berry, 1987; Özel et al., 2009; Zinn & 

Pierce, 2002). The control group for MEM concentrations was the ESC survey respondents. GEC 

coefficients were disregarded due to the fact that there were only 3 observations. MF coefficients could 

not be determined because there was only one observation. Each of the models were tested for the 

proportional odds assumptions (see “Appendix – Proportional Odds Assumption Tests” section for the 

results). 

Identifying Methods to Decrease Concern and Anxiety towards Snakes 

For the second research question, I measured the frequency of the methods that were selected in the 

final question of the online survey and calculated the percentage share they had from the total sample 

size. I evaluated the seminars that were in higher demand than the other non-seminar methods (see 

“Appendix – All Recommended Methods to Decrease Fear or Concern around Snakes” section for the 

demand for all recommended methods). 

III. Results 

Attitudes towards Snakes Regression Models 
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Associations with Snakes 

Variable Value Std. Error t value Odds Ratio p value 
CEM -1.063 0.588 -1.807 0.345 0.071 
EE -1.759 0.565 -3.113 0.172*** 0.002 
EEP -1.307 0.655 -1.997 0.271*** 0.046 
GEC -2.416 1.115 -2.167 0.089*** 0.03 
EEH -0.837 0.832 -1.006 0.433 0.315 
WRM -0.646 0.684 -0.944 0.524 0.345 
Male -0.498 0.427 -1.166 0.608 0.244 
Pet Owner -0.134 0.382 -0.35 0.875 0.726 
Jewish/Christian 0.04 0.411 0.096 1.04 0.923 
Frequency of Outdoor 
Recreation not 
hunting/fishing 
(Often) 

0.768 0.561 1.369 2.156 0.171 

Frequency of Outdoor 
Recreation not 
hunting/fishing (Very 
Often) 

0.546 0.585 0.934 1.726 0.35 

Negative 
Association|Neutral 
Association 

-2.212 0.754 -2.935 
 

0.003 

Neutral 
Association|Positive 
Association 

-0.112 0.724 -0.155 
 

0.877 

Table 3. Variable Coefficients for the “Associations with Snakes” Model; n = 114; AIC = 245.1147 
*** significant at p < 0.05 

For associations with snakes, EEP, EE, and GEC variables returned significant. Compared to ESC students, 

EEP and EE students are less likely to move from less-positive to more-positive associations with snakes. 

Compared to ESC students, the odds ratio of moving from a less-positive to a more-positive association 

with snakes decreases by a factor of 0.172, 0.271, and 0.089 for EE, EEP, and GEC candidates, 

respectively. GEC’s statistical significance is questionable since there were only 3 observations. 
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Level of Respect for Snakes 

Variable Value Std. Error t value Odds 
Ratio 

p value 

CEM 0.009 0.561 0.016 1.009 0.987 
EE -1.082 0.545 -1.986 0.339*** 0.047 
EEP -1.822 0.674 -2.703 0.162*** 0.007 
GEC -2.035 1.247 -1.632 0.131 0.103 
EEH 0.217 0.792 0.274 1.242 0.784 
WRM -0.252 0.631 -0.399 0.777 0.69 
Male -0.322 0.412 -0.78 0.725 0.435 
Pet Owner 0.22 0.37 0.595 1.246 0.552 
Jewish/Christian -0.012 0.399 -0.029 0.988 0.977 
Frequency of Outdoor Recreation not 
hunting/fishing (Often) 

-0.178 0.553 -0.321 0.837 0.748 

Frequency of Outdoor Recreation not 
hunting/fishing (Very Often) 

0.321 0.572 0.561 1.379 0.575 

Less than somewhat strong|Somewhat 
strong 

-1.276 0.709 -1.8  0.072 

Somewhat strong|Very strong 0.45 0.696 0.647  0.518 
Table 4. Variable Coefficients for the “Levels of Respect for Snakes” Model; n = 114; AIC = 255.1437 
*** significant at p < 0.05 

For levels of respect for snakes, EE and EEP variables returned significant. Compared to ESC students, EE 

and EEP students are less likely to move from lower-levels of respect for snakes to higher-levels of 

respect for snakes. Compared to ESC students, the odds ratio of moving from a lower-level of respect to 

a higher-level of respect for snakes decreases by a factor of 0.339 and 0.162 for EE and EEP candidates, 

respectively. 
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Feelings of Fear or Safety around Snakes 

Variable Value Std. Error t value Odds 
Ratio 

p value 

CEM -1.261 0.576 -2.19 0.283*** 0.028 
EE -1.389 0.556 -2.497 0.249*** 0.013 
EEP -0.979 0.615 -1.591 0.376 0.112 
GEC -2.804 1.154 -2.429 0.061*** 0.015 
EEH 0.228 0.793 0.288 1.256 0.774 
WRM -0.72 0.609 -1.182 0.487 0.237 
Male 0.375 0.411 0.913 1.455 0.361 
Pet Owner 0.165 0.365 0.451 1.179 0.652 
Jewish/Christian 0.264 0.395 0.667 1.302 0.505 
Frequency of Outdoor Recreation not 
hunting/fishing (Often) 

0.938 0.549 1.707 2.554 0.088 

Frequency of Outdoor Recreation not 
hunting/fishing (Very Often) 

1.176 0.576 2.04 3.242*** 0.041 

Very fearful|Somewhat fearful -1.848 0.72 -2.568  0.01 
Somewhat fearful|Neither fearful nor 
safe 

0.823 0.711 1.158  0.247 

Neither fearful nor safe|Somewhat safe 1.601 0.715 2.238  0.025 
Somewhat safe|Very safe 2.989 0.752 3.978  0 

Table 5. Variable Coefficients for the “Feelings of Fear or Safety around Snakes” Model; n = 114; AIC = 
332.7489 
*** significant at p < 0.05 

For feelings of fear or safety around snakes, CEM, EE, “Very Often” frequency in outdoor recreation, and 

GEC variables returned significant. Compared to ESC students, CEM and EE students are less likely to 

move from lower-levels of feelings of safety around snakes to higher-levels of feelings of safety around 

snakes. The odds ratio of moving from a lower-level of feelings of safety to a higher-level of feelings of 

safety around snakes decreases by a factor of 0.283, 0.249, and 0.061 for CEM, EE, and GEC candidates, 

respectively, compared to ESC students. GEC variable’s statistical significance is questioned due to its 3-

observation count. Compared to students who indicated “Less than often” frequency in outdoor 

recreation, students who indicated “Very often” frequency in outdoor recreation are more likely to 

move from lower-levels of feelings of safety around snakes to higher-levels of feelings of safety around 

snakes. The odds ratio of moving from a lower-level of feelings of safety to a higher-level of feelings of 

safety around snakes increased by a factor of 3.242 when a respondent indicated “Very often” 

frequency in outdoor recreation, compared to respondents who indicated “Less than often” frequency 

in outdoor recreation. 
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Responses to a Venomous Snake in Your Home/Backyard 

Variable Value Std. Error t value Odds 
Ratio 

p value 

CEM 0.983 0.563 1.744 2.672 0.081 
EE 0.87 0.537 1.622 2.388 0.105 
EEP 0.13 0.65 0.2 1.139 0.842 
GEC 0.002 1.071 0.002 1.002 0.998 
EEH 1.59 0.822 1.935 4.903 0.053 
WRM -1.265 0.899 -1.407 0.282 0.159 
Male 1.44 0.44 3.275 4.222*** 0.001 
Pet Owner 0.263 0.381 0.691 1.301 0.49 
Jewish/Christian 0.177 0.413 0.428 1.193 0.669 
Frequency of Outdoor Recreation not 
hunting/fishing (Often) 

0.008 0.598 0.014 1.008 0.989 

Frequency of Outdoor Recreation not 
hunting/fishing (Very Often) 

0.875 0.619 1.414 2.4 0.157 

Let the snake go away.|Scare off the snake 
into the brush. 

1.225 0.766 1.599  0.11 

Scare off the snake into the brush.|Try to 
capture it. 

2.209 0.784 2.816  0.005 

Try to capture it.|Ask someone to kill it. 2.977 0.802 3.71  0 
Ask someone to kill it.|You kill the snake. 4.306 0.87 4.949  0 

Table 6. Variable Coefficients for the “Responses to a Venomous Snake in Your Home/Backyard” Model; n = 
114; AIC = 317.3152 
*** significant at p < 0.05 

For responses to a venomous snake in the home/backyard, the Male variable returned significant. 

Compared to female survey respondents, males are more likely to engage in more-violent behavior with 

a venomous snake in the home/backyard. The odds ratio of moving from a less-violent response to a 

more-violent response with a venomous snake in the home/backyard increased by a factor of 4.222 for 

male survey respondents when compared to female survey respondents. 
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Methods to Decrease Concern and Anxiety towards Snakes 

 

Figure 1. Percentage of Selected Passive & Active Seminars to Reduce Fear or Concern around Snakes; n = 114 

There was great demand for seminars on snakes that would involve passive and active engagement with 

them. For example, seminars on snake anatomy, cultural views on snakes, herpetology (the study of 

reptiles), and ecosystem services of snakes received a share of 46%, 49%, 53%, and 62% respectively, of 

the dataset. The seminars that would involve engaging live specimens of snakes received 54% and 64%, 

respectively, of the total sample size. 
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IV. Discussion 

Attitudes towards Snakes 

Hypothesis 1: Females respondents will indicate more negative views towards snakes than male 

respondents. 

I found that there was no difference in views on snakes – associations with snakes, level of respect for 

snakes, and feelings of fear or safety around snakes – based on gender. These findings challenge the 

notion that women are more likely to view snakes more negatively than men, as Kellert & Berry (1987), 

Özel et al. (2009), and Zinn & Pierce (2002) found in their studies. However, this might be the case, 

because this population features environmental master’s students that are more environmentally-

knowledgeable than the other aforementioned studies’ samples of laypeople and undergraduate 

students. Moreover, this finding of no difference in views on snakes based on gender can only be 

generalized to environmental master’s students at NSOE. 

Hypothesis 2: Female respondents will be more likely than male respondents to pursue more-lethal 

measures in terms of responses to a hypothetical venomous snake encounter. 

However, I did find that male survey respondents are more likely than female respondents to engage in 

more-violent behavior if they were to find a venomous snake in their home/backyard. Archer (2009) 

provides no comment on which gender is more likely to engage in fear-motivated aggression, so these 

results neither confirm nor conflict with his findings. 

Hypothesis 3: Non-pet owner respondents will be more likely than pet owner respondents to indicate more 

negative views towards snakes. 

I found that there was no difference in views on snakes – associations with snakes, level of respect for 

snakes, and feelings of fear or safety around snakes – based on owning pets or not owning pets. This 

does not coincide with Özel et al. (2009)’s finding that pet owners and non-pet owners in the 

undergraduate community have a difference in views towards snakes. Again, this might be due to the 

fact that Özel et al. (2009) used an undergraduate sample size, while my respondents were in an 

environmental master’s program. 
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Hypothesis 4: Survey respondents who are pursuing Environmental Economics & Policy (EEP) and Energy & 

Environment (EE) MEM concentrations are less likely to express more-positive views towards snakes than 

natural science-focused MEM degree candidates, like Ecosystem Science & Conservation (ESC) survey 

respondents. 

EE and EEP candidates are more likely than ESC students to express more negative views on snakes, 

confirming a negative effect between attitudes towards snakes and pursuing a non-natural science 

educational background. These results demonstrating that EE and EEP respondents are more likely to 

indicate more-negative views towards snakes than ESC respondents supports the Özel et al. (2009) study 

that found undergraduate non-biology majors expressing more negative views on snakes than 

undergraduate biology majors. Özel et al. (2009) also mention a similar finding in another study, Prokop, 

Fančovičová, & Kubiatko (2009), that used bats as the unappealing animal species; their findings 

indicated that “Biology majors had better knowledge of, and more positive attitudes toward, bats than 

the non-biology major students…” This suggests that a good, foundational knowledge of some 

particularly-unappealing creatures can discourage development of negative attitudes towards them. 

Hypothesis 5: Self-identified Christian and Jewish worshippers are more likely to express more-negative 

views towards snakes than all other respondents who do not religiously self-identify as Jewish or Christian. 

I found that there was no difference in views on snakes – associations with snakes, level of respect for 

snakes, and feelings of fear or safety around snakes – across Jewish/Christian believers and non-

Jewish/Christian believers. Alves et al. (2014) in the results and discussion section speculates that the 

cultural beliefs associated with snakes might be related with the fear of snakes that they found in their 

primary-education student sample size. In their study region of Brazil, Alves et al. (2014) postulates that 

the predominant practice of Catholicism might have instilled the negative perceptions of snakes he 

found in his sample size (66 out of 108 – 61.1% – of respondents indicated fear of snakes) (Alves et al., 

2014, p. 5). However, for these professional master’s students in Durham, North Carolina, religious 

preference does not seem to be a good predictor for determining attitudes towards snakes. 

Methods to Decrease Concern and Anxiety towards Snakes 

The high demand for seminars involving lectures on topics like snake behavior and snake ecosystem 

services and seminars involving exposure to live specimens of snakes is encouraging. The desire for 

active and passive seminars complements the Morgan & Gramann (1989) study that found that middle 

school students improve their attitudes towards snakes when they learn more about them through 

seminars and gain direct exposure experience with snakes. Morgan and Gramann (1989) recommend 
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both doing information sessions on snakes and complementing these sessions with opportunities for 

participants to see snakes being handled and/or handling snakes themselves to improve attitudes 

toward snakes. Future researchers should measure the efficacy of these techniques in decreasing 

anxieties/concerns about snakes, and it is important that these seminars take place at non-competitive 

hours of the day and are at an accessible location. Seminar organizers will also have to account for the 

costs of bringing in trained professionals and their snakes. 

Limitations 

This particular data collection method suffers from “self-selection bias,” which means that survey 

respondents who care strongly about this particular topic are more likely to fill out this survey than 

those who are more ambivalent or more apathetic about the subject matter. The scope of inference 

that can be made with these survey findings can only be extended to the NSOE MEM student 

community. Also, it is important to highlight the discrepancy between thinking about snakes abstractly 

in a survey and encountering a snake in the wild; respondents can indicate positive attitudes about 

snakes as an abstract concept but experience fear or negatively when they encounter them in real life. I 

also am unable to compare these current feelings on snakes with another community, like the 

undergraduate and Durham community. Although I can compare these survey findings with survey 

results taken by laypeople and undergraduate students, I cannot ignore “regional effects” between 

these populations. The Zinn & Pierce (2002) study involved laypeople located in three Colorado cities: 

Denver, Colorado Springs, and Boulder. The Özel et al. (2009) used a sample size of Turkey and Slovakian 

undergraduate students. It is safe to assume that these communities may have different views on 

snakes based on the location they live in which they live. Lastly, these views expressed towards snakes 

are only for the students enrolled in the 2016-2017 scholastic year; the spread of views towards snakes 

might be different in a previous cohort or future cohort. 

Potential Alternative Explanations 

There are many other possible combinations of factors that might explain attitudes towards snakes in 

the NSOE MEM community. It would be worthwhile to observe the “frequency in outdoor recreation” 

alone without the MEM concentration factor and vice-versa to see if one explains the model better than 

the other. The MEM control group of ESC might also have been the group that is likely to be the most-

positive towards snakes than other MEM groups, so that might explain the more-negative views 

towards snakes felt in the EE and EEP subpopulations. The worldviews – which was measured on the 

New Ecological Paradigm (NEP) scale of dominionism and moralism – of these survey respondents might 
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have also better explained the attitudes towards snakes these respondents have to them, since Knight 

(2008) found in his study that “respondents who held more moralistic views indicated higher support 

levels for protecting [two-striped garter snake, Ozark big-eared bat, and dolloff cave spider], while those 

who held more dominionistic worldviews indicated lower support levels for protecting the two-striped 

garter snake, Ozark big-eared bat, and dolloff cave spider” (Dunlap, Van Liere, Mertig, & Jones, 2000; 

Knight, 2008, p. 99). Being raised primarily in a rural, urban, or suburban setting might also have an 

impact on snake attitudes, as the Alves et al. (2014) study found to be the case with rural students 

recognizing more snake species than urban students did. A student’s racial background might also 

impact their views on snakes, because Frynta et al. (2011) demonstrated in their study that people from 

Bolivia, the Philippines, India, Morocco, Malawi, Czech Republic, and Papua New Guinea expressed 

different aesthetic perceptions of snakes. Unfortunately, each of the three aforementioned variables 

feature poor data variation in the sample size and could therefore not be tested in a model. 

Suggested Future Research 

This research spawns many new research questions and opportunities. Future researchers should 

evaluate the efficacy of the methods recommended by the NSOE respondents in reducing anxieties or 

fears of snakes by developing an edited survey and measuring attitudes on snakes of participants before 

and after the seminar. It would also be worthwhile to re-distribute the survey to account for different 

environmentally-related departments in the University of North Carolina at Chapel Hill (UNC-Chapel Hill) 

and to distribute the revised survey to NSOE, UNC-Chapel Hill, and the College of Natural Resources in 

North Carolina State University (NC-State) (see “Appendix – The University of North Carolina at Chapel 

Hill & North Carolina State University” section for more information). The survey could also be revised to 

measure the level of knowledge survey respondents already have about snakes, like the Kellert & Berry 

(1987) study did for their survey. Another research opportunity would be to compare and contrast the 

survey responses among the 3 schools’ graduate programs, their undergraduate programs, and the 

Durham community. As a final recommendation for future study, the survey could be revised to 

compare and contrast the environmental master’s community perceptions of reptiles, mammals, and 

their support for the conservation of these taxonomic groups. 

Conclusion 

For the NSOE MEM student community, gender does not best explain the variation in attitudes towards 

snakes. However, NSOE MEM concentration type is the best predictor of attitudes toward snakes for 

this population. While frequency in outdoor recreation – not involving hunting/fishing – does provide a 
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positive effect and increases the likelihood of positive views towards snakes, it is very infrequent 

compared to the “MEM concentration” effect. Also, no matter the level of commitment to sustainability 

and conservation, male NSOE students are still more likely than females to dispatch venomous snakes in 

their home, most likely out of a sense of safety. Future researchers should test the efficacy of seminars 

on snakes for their capacity to allay fears and concerns associated with snakes in the NSOE MEM 

community, and I would recommend these seminars incorporate both information on snakes as well as 

opportunities to handle or see a trained professional handle snakes. It is important that these seminars 

take place at non-competitive hours of the day to ensure that the maximum number of students can 

participate in them. I would recommend that these seminars be held for an EE- and EEP- audience in 

mind, since they will likely play a role in environmental regulation and policy that can protect snake 

species both globally and nationally. It is important that more NSOE students develop more objective 

views towards snakes in the hopes that their peers will also develop more rational views towards snakes 

and protect snakes from unnecessary persecution and humans from snake-induced stress (Makashvili et 

al., 2014, p. 186). 
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Appendix 

Snake Survey 

 

Q1 Thank you for taking this survey! Your answers will go a long way in helping us further determine the 

attitudes towards snakes in the environmental professional community. 

 

Q2 In which of the following schools are you matriculated? 

 Duke University 

 North Carolina State University 

 The North Carolina University at Chapel Hill 

 

Q3 What type of degree(s) are you pursuing? Please select all that apply. 

 Conventional Master's Degree (i.e. MS, MS-FWB, MS-Forestry, MA, etc.) 

 Professional Master's Degree (i.e. MEM, DEL-MEM, MF, MR, MPH, MSEE, MSPH, MBA, MEA, etc.) 

 Ph. D. Degree 

 Other ____________________ 

 

Q4 Which NSOE MEM concentration are you pursuing? 

 Coastal Environmental Management (CEM) 

 Energy and Environment (EE) 

 Ecotoxicology and Environmental Health (EEH) 

 Environmental Economics and Policy (EEP) 

 Ecosystem Science and Conservation (ESC) 

 Global Environmental Change (GEC) 

 Water Resources Management (WRM) 

 I am a DEL-MEM candidate. 

 I am not pursuing a MEM concentration. 
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Q5 Which gender do you most identify with? 

 Male 

 Female 

 Gender non-conforming 

 Genderfluid 

 Other ____________________ 

 

Q6 Select the race/ethnicity with which you most identify. 

 Alaska Native 

 Native American 

 Black/African-American/African 

 East Asian 

 Native Hawaiian/Pacific Islander 

 Latinx/Hispanic 

 Middle Eastern 

 White/Caucasian 

 Other ____________________ 

 

Q7 Please select the religious identity with which you most identify. 

 Agnostic 

 Atheist 

 Buddhist 

 Christian 

 Hindu 

 Jewish 

 Muslim 

 No religious affiliation 

 Other ____________________ 
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Q8 Select the type of human community you consider yourself being raised in the majority of your life. 

 Urban 

 Suburban 

 Rural 

 

Q9 Please list your current age. 

 

Q10 Please select to what degree you agree/disagree with the following 6 statements. (Knight, 2008) 

 Strongly 
disagree 

Somewhat 
disagree 

Neither agree 
nor disagree 

Somewhat 
agree Strongly agree 

Humans must 
live in harmony 
with nature in 

order to survive. 

          

The balance of 
nature is very 
delicate and 
easily upset 

          

When humans 
interfere with 
nature it often 

produces 
disastrous 

consequences. 

          

Humans have 
the right to 
modify the 

natural 
environment. 

          

Humankind was 
created to rule 
over the rest of 

nature. 

          

Plants and 
animals exist 

primarily to be 
used by 
humans. 
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Q11 How safe or afraid would you feel around a snake in the wild? (Knight, 2008) 

 Very fearful 

 Somewhat fearful 

 Neither fearful nor safe 

 Somewhat safe 

 Very safe 

 

Q12 How strong is your respect for snakes? 

 Very weak 

 Somewhat weak 

 Neutral 

 Somewhat strong 

 Very strong 

 

Q13 How often do you do the following recreational activities? (Knight, 2008) 

 Never Rarely Often Very Often 

Hunt or fish         

Outdoor activities 
besides hunting or 

fishing 
        

 

 

Q14 Do you experience a positive, negative, or neutral association with snakes? 

• A positive association can be considered one in which, when snakes are broached as a subject 

matter, you feel happy, interested, or enthusiastic. 

• A neutral association can be defined as neither feeling disgust nor interest when snakes are 

mentioned. 

• A negative association can be defined as a feeling of repulsion, fear, or disgust when snakes are 

mentioned. 
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 Positive Association 

 Neutral Association 

 Negative Association 

 

Q15 Please select each of the following statements with which you agree. (Alves et al. 2014) 

 Snakes benefit society & the planet by eating other snakes and other venomous creatures. 

 Snakes benefit society & the planet by being an important part of nature. 

 Snakes benefit society & the planet by participating in the food chain & controlling populations of 

other animals. 

 Snakes benefit society & the planet by decreasing the abundance of pests such as rats. 

 Snakes benefit society & the planet by being used as food. 

 Snakes benefit society & the planet by having their rattles used as arts, tools, and/or crafts. 

 Snakes benefit society by providing venom that can be used to make modern & folk medicine. 

 Snakes benefit society by having them as pets. 

 

Q16 What action would you take if you encountered the following types of snakes in the wild? 

 Let the snake 
go away. 

Scare off the 
snake into the 

brush. 

Try to capture 
it. 

Ask someone to 
kill it. 

You kill the 
snake. 

A venomous, 
non-constrictor 

snake 
          

A non-
venomous, non-

constrictor 
snake. 

          

A large non-
venomous, 
constrictor 

snake 

          

A small non-
venomous, non-

constrictor 
snake 
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Q17 What action would you take if you encountered the following types of snakes in your yard or home? 

 Let the snake 
go away. 

Scare off the 
snake into the 

brush. 

Try to capture 
it. 

Ask someone to 
kill it. 

You kill the 
snake. 

A venomous, 
non-constrictor 

snake 
          

A non-
venomous, non-

constrictor 
snake. 

          

A large non-
venomous, 
constrictor 

snake 

          

A small non-
venomous, non-

constrictor 
snake 

          

 

 

Q18 Do you currently own at least 1 pet or farm animal? 

 Yes 

 No 

 

Answer If Do you currently own at least 1 pet or farm animal? Yes Is Selected 

Q19 How many pets or farm animals do you have? 

 1 

 2 

 3 

 More than 3 
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Q20 Does this animal fall into the "farm animal" category (i.e. pig, chicken, cow, etc.) or does it fall in the 

"conventional" category (i.e. fish, dog, cat, lizard, bird, hamster, tortoise, etc.)? If it does not fall 

into either category, please list the animal in the "other" option below. 

 Farm animal 

 Conventional pet 

 Other ____________________ 

 

Q21 Do these animals fall into the "farm animal" category (i.e. pig, chicken, cow, etc.) or does it fall in the 

"conventional" category (i.e. fish, dog, cat, lizard, bird, hamster, tortoise, etc.)? You can select the "Both" 

option if at least two of your pets fit in each category. If your pets do not fall into either category, please 

list them in the "Other" option below. 

 Farm animal 

 Conventional pet 

 Both 

 Other ____________________ 
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Q22 What kinds of methods or new approaches do you believe would increase your support or respect for 

snakes? Select all that you believe would accomplish these. 

 Seminars on snake behavior and anatomy 

 Live handling of snakes 

 Visiting a snake exhibit at a zoo 

 Seminars on the benefits of snakes 

 Creating arts about snakes 

 Learning to handle snakes safely 

 Learning how other cultures perceive snakes in their respective worldviews 

 Joining a snake enthusiasts Facebook group 

 Taking photography of serpents 

 Reading stories or watching films featuring snake protagonists 

 Playing video games featuring snake protagonists 

 Using Ekans/Arbok more frequently in Pokemon GO 

 Seminars on herpetology, the study of reptiles and amphibians 

 Other ____________________ 
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Proportional Odds Assumption Tests 

Associations with Snakes 

Variable Value N Y>=1 Y>=2 Y>=3 Y>=3 Slope1 - Y>=3 Slope2 
CEM No 94 Inf 0 -1.85 

 
 

Yes 20 Inf 0 -1.79 0.06 
EE No 89 Inf 0 -1.88 

 
 

Yes 25 Inf 0 -2.14 0.26 
EEP No 101 Inf 0 -1.83 

 
 

Yes 13 Inf 0 -2.01 0.18 
GEC No 111 Inf 0 -1.82 

 
 

Yes 3 Inf 0 -Inf Inf 
EEH No 108 Inf 0 -1.76 

 
 

Yes 6 Inf NA -Inf Inf 
WRM No 103 Inf 0 -1.8 

 
 

Yes 11 Inf 0 -2.48 0.68 
Male No 79 Inf 0 -1.9 

 
 

Yes 35 Inf 0 -1.84 0.06 
Pet Owner No 56 Inf 0 -1.77 

 
 

Yes 58 Inf 0 -1.92 0.15 
Jewish/Christian No 41 Inf 0 -1.48 

 
 

Yes 73 Inf 0 -2.09 0.61 
Frequency of 
Outdoor 
Recreation not 
hunting/fishing 

Less than 
Often 

16 Inf 0 -1.58 
 

 
Often 55 Inf 0 -2.04 0.46  
Very 
Often 

43 Inf 0 -1.78 0.26 
  

114 Inf 0 -1.84 
 

Table 1A. Proportional Odds Assumption Test for “Associations with Snakes” Model 

The high difference values between each variable’s slopes when Y>=3 indicates that the proportional 

odds assumption fails for the “Associations with Snakes” model. This means that the effect size for 

significant variables is different between each level of associations with snakes, “negative” to “neutral” 

and “neutral” to “positive.” 
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Level of Respect for Snakes 

Variable Value Status Y>=1 Y>=2 Y>=3 Y>=3 Slope1 - Y>=3 
Slope2 

CEM No 94 Inf 0 -1.47 
 

 
Yes 20 Inf 0 -1.79 0.32 

EE No 89 Inf 0 -1.62 
 

 
Yes 25 Inf 0 -1.31 0.31 

EEP No 101 Inf 0 -1.59 
 

 
Yes 13 Inf 0 -1.23 0.36 

GEC No 111 Inf 0 -1.51 
 

 
Yes 3 Inf 0 -Inf Inf 

EEH No 108 Inf 0 -1.43 
 

 
Yes 6 Inf NA -Inf Inf 

WRM No 103 Inf 0 -1.42 
 

 
Yes 11 Inf 0 -2.48 1.06 

Male No 79 Inf 0 -1.43 
 

 
Yes 35 Inf 0 -1.74 0.31 

Pet Owner No 56 Inf 0 -1.19 
 

 
Yes 58 Inf 0 -1.86 0.67 

Jewish/Christian No 41 Inf 0 -2.01 
 

 
Yes 73 Inf 0 -1.25 0.76 

Frequency of Outdoor 
Recreation not 
hunting/fishing 

Less than Often 16 Inf 0 -1.3 
 

 
Often 55 Inf 0 -1.46 0.16  
Very Often 43 Inf 0 -1.72 0.26 

Overall 
 

114 Inf 0 -1.51 
 

Table 2A. Proportional Odds Assumption Test for “Levels of Respect for Snakes” Model 

The high difference values between each variable’s slopes when Y>=3 indicates that the proportional 

odds assumption fails for the “Levels of Respect for Snakes” model. This means that the effect size for 

significant variables is different between each level of respect for snakes, “less than somewhat strong” 

to “somewhat strong” and “somewhat strong” to “very strong.” 
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Feelings of Fear or Safety around Snakes 

Variable Value N Y>=1 Y>=2 Y>=3 Y>=4 Y>=5 Y>=3 
Slope1 
- Y>=3 
Slope2 

Y>=4 
Slope1 
- Y>=4 
Slope2 

Y>=5 
Slope1 
- Y>=5 
Slope2 

CEM No 94 Inf 0 -2.34 -0.64 -1.27 
   

 
Yes 20 Inf 0 -2.58 -0.89 -1.21 0.24 0.25 0.06 

EE No 89 Inf 0 -2.34 -0.67 -1.48 
   

 
Yes 25 Inf 0 -2.6 -0.71 -0.33 0.26 0.04 1.15 

EEP No 101 Inf 0 -2.26 -0.65 -1.19 
   

 
Yes 13 Inf 0 -3.3 -0.89 -Inf 1.04 0.24 Inf 

GEC No 111 Inf 0 -2.38 -0.68 -1.26 
   

 
Yes 3 Inf 0 -Inf NA NA Inf Inf Inf 

EEH No 108 Inf 0 -2.36 -0.68 -1.13 
   

 
Yes 6 Inf NA -Inf -0.69 -Inf Inf 0.01 Inf 

WRM No 103 Inf 0 -2.27 -0.56 -1.23 
   

 
Yes 11 Inf NA -Inf -2.12 -Inf Inf 1.56 Inf 

Male No 79 Inf 0 -2.21 -0.74 -1.92 
   

 
Yes 35 Inf 0 -2.77 -0.51 -0.47 0.56 0.23 1.45 

Pet Owner No 56 Inf 0 -2.46 -0.59 -1.22 
   

 
Yes 58 Inf 0 -2.3 -0.74 -1.28 0.16 0.15 0.06 

Jewish/Christian No 41 Inf 0 -1.83 -1.02 -0.71 
   

 
Yes 73 Inf 0 -2.77 -0.48 -1.57 0.94 0.54 0.86 

Frequency of 
Outdoor 
Recreation not 
hunting/fishing 

Less 
than 
Often 

16 Inf 0 -2.93 -0.48 -Inf 
   

 
Often 55 Inf 0 -2.71 -0.87 -1.03 

   
 

Very 
Often 

43 Inf 0 -1.89 -0.56 -1.39 0.82 0.31 0.36 

Overall 
 

114 Inf 0 -2.37 -0.67 -1.25 0.48 0.11 0.14 
Table 3A. Proportional Odds Assumption Test for “Feelings of Fear or Safety around Snakes” Model 

The high difference values between each variable’s slopes when Y>=3, Y>=4, and Y>=5 indicates that the 

proportional odds assumption fails for the “Feelings of Fear or Safety around Snakes” model. This means 

that the effect size for significant variables is different between each level of feelings of safety or fear 

around snakes, “very fearful” to “somewhat fearful,” “somewhat fearful” to “neither fearful nor safe,” 

“neither fearful nor safe” to “somewhat safe,” and “somewhat safe” to “very safe.” 
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Responses to a Venomous Snake in Your Home/Backyard 

Variable Value N Y>=1 Y>=2 Y>=3 Y>=4 Y>=5 Y>=3 
Slope1 - 
Y>=3 
Slope2 

Y>=4 
Slope1 - 
Y>=4 
Slope2 

Y>=5 
Slope1 - 
Y>=5 
Slope2 

CEM No 94 Inf 0 -0.95 -0.68 -1.1 
   

 
Yes 20 Inf 0 -0.4 -0.65 -1.35 0.55 0.03 0.25 

EE No 89 Inf 0 -0.93 -0.77 -1.06 
   

 
Yes 25 Inf 0 -0.66 -0.5 -1.42 0.27 0.27 0.36 

EEP No 101 Inf 0 -0.91 -0.57 -1.12 
   

 
Yes 13 Inf 0 -0.34 -1.67 -Inf 0.57 1.1 Inf 

GEC No 111 Inf 0 -0.79 -0.66 -1.16 
   

 
Yes 3 Inf 0 -Inf NA NA Inf Inf Inf 

EEH No 108 Inf 0 -0.86 -0.66 -1.19 
   

 
Yes 6 Inf 0 -0.69 -0.69 -0.92 0.17 0.03 0.27 

WRM No 103 Inf 0 -0.88 -0.7 -1.26 
   

 
Yes 11 Inf 0 -0.8 0 0 0.08 0.7 1.26 

Male No 79 Inf 0 -0.92 -0.9 -Inf 
   

 
Yes 35 Inf 0 -0.84 -0.47 -0.69 0.08 0.43 Inf 

PetOwner No 56 Inf 0 -0.76 -0.58 -1.16 
   

 
Yes 58 Inf 0 -0.93 -0.73 -1.15 0.17 0.15 0.01 

Jewish/Christian No 41 Inf 0 -0.9 -0.47 -1.09 
   

 
Yes 73 Inf 0 -0.81 -0.79 -1.22 0.09 0.32 0.13 

Frequency of Outdoor 
Recreation not 
hunting/fishing 

Less 
than 
Often 

16 Inf 0 -0.28 -0.31 -Inf 
   

 
Often 55 Inf 0 -1.11 -0.7 -1.08 

   
 

Very 
Often 

43 Inf 0 -0.75 -0.77 -0.83 0.36 0.07 0.25 

Overall 
 

114 Inf 0 -0.84 -0.66 -1.15 0.09 0.11 0.32 
Table 4A. Proportional Odds Assumption Test for “Responses to a Venomous Snake in Your Home/Backyard” 
Model 

The high difference values between each variable’s slopes when Y>=3, Y>=4, and Y>=5 indicates that the 

proportional odds assumption fails for “Responses to a Venomous Snake in Your Home/Backyard” 

model. This means that the effect size for significant variables is different between each level of 

response, “Let the snake go away” and “Scare off the snake into the brush,” “Scare off the snake into 

the brush” and “Try to capture it,” “Try to capture it” and “Ask someone to kill it,” and “Ask someone to 

kill it” and “You kill the snake.” 
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Counts of Survey Respondents per Group 
Group Count 
Male 35 
Female 79 
Jewish/Christian 41 
non-Jewish/Christian 73 
Pet Owner 58 
Non-Pet Owner 56 
"Less than Often" Frequency in Outdoor Recreation 16 
"Often" Frequency in Outdoor Recreation 43 
"Very Often" Frequency in Outdoor Recreation 55 

Table 5A. Counts of Survey Respondents per Group; n = 114 

This table illustrates the number of survey respondents for each group. There were 35 male 

respondents, 79 female respondents, 41 respondents who religiously self-identified as Jewish or 

Christian, 73 respondents who did not religiously self-identify as Jewish or Christian, 58 survey 

respondents who owned pets currently, 56 respondents who did not own pets currently, 16 survey 

respondents who indicated “less than often” frequency in outdoor recreation, 43 survey respondents 

who indicated “often” frequency in outdoor recreation, and 55 survey respondents who indicated “very 

often” frequency in outdoor recreation. 

All Recommended Methods to Decrease Fear or Concern around Snakes 
Method Count Percentage of Total Responses 
Seminar - Learning how to handle snakes safely 73 64% 
Seminar - Benefits of snakes 71 62% 
Seminar - Live handling of snakes 61 54% 
Seminar - Herpetology 60 53% 
Seminar - Cultural views on snakes 56 49% 
Seminar - Snake anatomy/behavior 53 46% 
Snake films/books 30 26% 
Snake exhibit 29 25% 
Snake photography 21 18% 
Snake art 13 11% 
Other 8 7% 
Snake video games 7 6% 
Snake Pokemon 5 4% 
Facebook group 3 3% 
None 2 2% 

Table 6A. All Recommended Methods to Decrease Fear or Concern around Snakes; n = 114 
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This table features the frequency of all the recommended choices in the final question of the survey. 

“None” means none of the recommended choices were selected. 

The University of North Carolina at Chapel Hill & North Carolina State University Datasets 

I also administered the same snake survey to students at University of North Carolina at Chapel Hill 

(UNC-Chapel Hill) and North Carolina State University (NC-State).  

Survey Population Identification 

I administered the survey to environmentally-related graduate programs at UNC-Chapel Hill and NC-

State. Specifically, these were UNC-Chapel Hill’s Marine Sciences Department, Ecology Department, and 

Environmental Sciences & Engineering; and NC-State’s Department of Forestry and Natural Resources. I 

contacted the graduate program coordinator of each department, who confirmed with me that they 

could distribute these surveys to the students in these departments via email list-servs. Due to the poor 

sample size count of the conventional master’s degree candidates at UNC-Chapel Hill and NC-State, I did 

not perform any data analyses with these datasets. 

UNC-Chapel Hill – Survey Response Rate 

Department Count Population Response Rate 
Marine Sciences N/A 23 N/A 
Ecology N/A 14 N/A 
Environmental 
Sciences & Engineering 

N/A 3 N/A 

Total 20 40 50% 
Table 7A. UNC-Chapel Hill Survey Response Rate 

While I could count the number of UNC-Chapel Hill respondents who self-identified as conventional 

master’s degree candidates, I could not determine from which of the three departments at which they 

were currently studying. 

NC-State – Survey Response Rate 

Department Count Population Response Rate 
Department of 
Forestry and Natural 
Resources 

36 59 61% 

Total 36 59 61% 
Table 8A. NC-State Survey Response Rate 

The sample size of the NC-State survey respondents who self-identified as conventional master’s degree 

candidates was too small to perform appropriate ordered logistic regression models. 
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