








Figure 3.2. Responses to questions regarding an individual’s past experience viewing brown bears.

Have you seen a wild brown bear? If yes, where?

u Yes, in Alaska
u Yes, in the lower 48 states
= Yes, in Canada
Yes, but not in North America

u Yes, but I don't remember where

= Yes = Unsure if black or brown bear =No

Table 3.1. Locations in which respondents report viewing a wild brown (grizzly) bear within the lower 48 states.

Note. @Within the U.S. Fish and Wildlife Service recovery zone but currently no confirmed population,
®No populations of brown (grizzly) bears.
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After a brief lesson on bear identification, respondents were asked to select the
brown (grizzly) bears out of six bear pictures. Two were black bears, two were brown
bears, one was a polar bear, and one was a giant panda (Figure 3.3). Only 18.6% of

respondents were able to correctly select both photos while 9.1% selected more incorrect
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photos than correct photos. A large majority of the sample (93.2%) was able to correctly
select one of the brown bear photos, but only 42.5% correctly selected the second of two
brown bear photos. While the videos, questionnaire, and analyses were specific to brown
bears, this propensity for misidentification suggests visitors may not respond any
differently to black bears. This is slightly concerning in that encounters with black and
brown bears occasionally require different behavior. Even individuals provided with
information on the two species struggled in identification, emphasizing the need for

further elaboration in this topic during bear safety instruction.

W |
\ \ Coh Brown Bear

l Ii ¥ %4 Correctly Selected by 42.5%

Black Bear

Incorrectly Selected by 47.9%

Polar Bear Black Bear

Incorrectly Selected by 3.9% Incorrectly Selected by 9.4%

Giant Panda

Incorrectly Selected by 1.2%

Figure 3.3. Images shown to respondents to assess accuracy in identifying bear species, with the percent
of sample selecting each image. Respondents were asked to select all brown bears.
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Factors in perceived appropriateness of actions

Respondent age and who taught bear safety were both significant for eleven of
the fifteen potential behaviors while attending a bear safety training and reported bear
safety grade were only significant for one and two behaviors, respectively.

Males reported statistically higher levels of appropriateness for fight or flight
behaviors, such as kicking or punching the bear, F(2, 995) = 7.69, p < 0.001, shooting the
bear, F(2, 995) = 15.61, p < 0.001, or running away, F(2, 995) = 5.67, p = 0.004, than did
females (Table 3.5). Additionally, older individuals classified a majority of the listed
actions as less appropriate than did younger individuals (Table 3.5), such as climbing a
tree, F(1, 995) = 19.77, p < 0.001, hiding, F(1, 995) = 19.83, p < 0.001, throwing things
at the bear, F(1, 995) = 30.32, p < 0.001, or approaching the bear, F(1, 995) = 37.50, p <
0.001.

Further, those who had seen a wild brown bear viewed backing away slowly, F(1,
995) = 7.20, p = 0.009, or grouping together, F(1, 995) = 4.15, p = 0.042, as less
appropriate and kicking or punching the bear, F(1, 995) = 4.35, p = 0.037, or throwing
things at the bear, F(1, 995) = 8.95, p = 0.003, as more appropriate than those who had
not (Table 3.5). Lastly, individuals reporting higher bear safety grades saw approaching
the bear, F(1, 995) = 459, p = 0.032, and running away, F(1, 995) = 7.63, p = 0.006, both
as more appropriate than did individuals reporting lower bear safety grades (Table 3.5).

For the effect of video treatment in these models, (i.e., which of the twelve
potential videos the individual was responding to), shouting or making noise, F(11, 995)

= 2.39, p = 0.026, shooting the bear, F(11, 995) = 3.62, p < 0.001, and spraying bear
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spray, F(11, 995) = 2.41, p = 0.026, were all significantly more appropriate for an
aggressive bear than a feeding bear (Table 3.6). In addition, throwing things at the bear
was significantly more appropriate when encountering a curious bear than encountering a
boar in a stream, F(11, 995) = 2.42, p = 0.026 (Table 3.6). Further, those who live in
states with black bears only viewed standing still and waiting for the bear to leave as
significantly more appropriate than did those who live in states with no bears or both
black and brown bears, F(2, 995) = 11.71, p < 0.001 (Table 3.7).

For the effect of the source of bear safety information in these models, those
taught by park or destination staff report the statistically lowest levels of appropriateness
for all eleven models in which it was significant, F(4, 995) > 2.38, p < 0.05. Of these
eleven actions, six are categorized as inappropriate, four as depends, and one as
appropriate. Individuals taught by a commercial guide or who taught themselves
generally reported the highest levels of appropriateness, F(4, 995) > 2.38, p < 0.05 (Table
3.8). There were also four activities that respondents were largely uncertain about;
climbing a tree, grouping together to appear larger, standing still and waiting for the bear
to leave, trying to hide, and walking around the bear, with approximately 17.9%, 21.9%,
25.7%, 20.4%, and 26.0%, respectively, unsure of the appropriateness of such behavior
(Figure 3.5). These topics are potential areas to address during bear safety education

efforts.
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Table 3.5. Resulting F values from univariate general linear models for appropriateness of listed actions.

2
5 # = z
Z 2 5 5 .
z E £, § £ £ i H
2 g “2 (] g z = Z‘ &
3 = g 2 g . 3 E b g 3
= S $ =] = o ol 3 8 < 5 = ]
S E s & & & z = X 3 2 = E
Action F(26,995) | F(1,995) | F(11,995) | F(2,995) I F(1,995) F(2,995) | F(4.995) | F(1,995) | F(2.995) F(1, 995)
Approach the bear [ 7.2%# 46.5%* 1.2 0.7 2.9 0.9 0.8 9.3% [NAGENN 0.14
Back away slowly 2.6** 125.4%* 2.5%% 4.7%* 0.5 0.5 0.04
Climb a tree 3.4+ 67.9%* 13 04 4.2%% 0.06
Kick or punch the bear 5.1%% 54.8%% 2.0*% 0.6 S:1%% 0.10
Group together 21 89.1%* 2.0* 1.0 2.6* 0.03
Play dead 2.0%* 112.2%% 1.0 0.7 2.0 0.02
Run away 4.1** 58.1%* 14 0.2 3.0*% 0.07
Shout or make noise 273 o 47.0%* 2% 2.7 5:8%* : ; j ; 0.05
Shoot the bear | 5.3%* 84.8%% 3.6%% 24 408 1.8 156+ |[EEEEEEE o.10
Spray with bear spray 3.5%¢ 63.1** 2.4** 0.9 3:7%% 1.3 10.4%* 33 23 0.06
Stand still and wait 1.9%% 109.7** 1.0 11:7%* 2.0 1.7 1.5 0.3 25 2.0
Throw food into woods 2.4%* 65.4%* 14 3.4* 0.7 2.6% 0.0 1.8
Throw things at the bear 6.0%* 60.0%* 2.4%* 0.0 0.9 7.0%* 1.8 6.0%*
Try to hide 30%% 113.6%* 5 | 0.0 0.5 3.4% 04 22
Walk around the bear 2:18% 66.9%* 0.7 357 0.1 1.7 3.7 12

Note. *p < 0.05, **p < 0.01. Appropriateness was rated on a seven-point Likert scale (1 = extremely inappropriate, 7 = extremely appropriate). For binary or
continuous independent variables, color of cell reflects the direction of a significant relationship. Negative relationships are colored red and positive relationships
are colored green.
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Table 3.6. Marginal mean estimate and difference-of-mean tests for appropriateness of listed actions, split by video treatment.

Meadow Stream Platform Behavior
Boar e Subadult Boar o Subadult Boar S Subadult Feeding Curious | Aggressive
3 cubs cubs cubs
Action
M SE[M SEIM SE| M SE| M SE|M SE|IM SE|M SE| M SE| M SE M SE| M SE
Back awayslowly | 5.8 04 [64 04|62 04 61 04| 65A 04|58 04|56 04|60 04(53B 04| 58 04 ( 57 04| 58 04
Kick or punch the bear | 2.7 04 (3.0 0431 04 [ 24 04| 26 04 (33 0426 04|30 04| 28 04| 27 04 [ 31 04| 32 04
Group together | 4.6 05 |49 05|54 04 52 05) 48 05|48 05|44 05|44 04| 44 05| 46 0.4 50 04) 51 04
Shout or make noise | 3.8 0.5 (38 0539 05| 41 05)| 39 05|42 05|37 05|41 05| 40 05|34B 05 | 40 05[45A 05
Shoot the bear | 3.2 05 (32 05|36 05| 34 05(27B 05(39 05|31 05|32 05| 37 05|30B 04 [ 35 04 ]|40A 04
Spray with bear spray | 3.4 05 35 05|40 05 39 05| 33 05(42 05(34 0538 05 38 05]|33B 04 [ 39 04 ]41A 04
Throw thingsatthebear | 2.7 04 |27 04|25 04 |22B 04) 25 04|32 04|26 04|29 04| 32 04| 26 04 |31A 04| 30 04

Note. M represents the mean estimate with standard error, SE. Capped Roman letters in M column represent statistically significant differences among means
(p <0.05). Only general linear models with significant effects of “Video treatment” (Table 3.5) on appropriateness are included in this table. Appropriateness
was rated on a seven-point Likert scale (1 = extremely inappropriate, 7 = extremely appropriate).
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Table 3.7. Mean estimate and difference-of-mean tests for appropriateness of listed actions, split by presence of

bears in a respondent’s home state.

No bears where | Black bears Both black and

I live only brown bears

Action
M SE M SE M SE
Back away slowly | 5.6 0.3 5.3 0.2 6.8 0.7
Shout or make noise | 3.4 0.3 3.7 0.3 4.7 0.9
Shoot the bear | 2.9 0.3 2.8 0.3 4.5 0.9
Stand still and wait | 5.3B 0.3 4.8A 0.3 7.2B 0.8

Note. M represents the mean estimate with standard error, SE. Capped Roman letters in M column represent

statistically significant differences among means (p < 0.05). Only general linear models with significant effects of
“Bears where you live” (Table 3.5) on appropriateness are included in this table. Appropriateness was rated on a

seven-point Likert scale (1 = extremely inappropriate, 7 = extremely appropriate). Presence of bears was
determined based on respondent-reported zip code of primary residence.

Table 3.8. Mean estimate and difference-of-mean tests for appropriateness of listed actions, split by source of bear

safety information.

Commercial Friend or I taught Pa'r K or I have not
: ; b destination
. guide family member myself been taught
Action 2 staff

M SE M SE M SE M SE M SE
Approach the bear | 2.9B 0.3 2.4B 0.3 2.5B 0.3 19A 03 | 22A 0.3
Climb a tree 3.8B 0.4 33 0.4 3.6 0.4 2.9A 04 33 04
Kick or punch the bear | 3.1B 0.4 2.8 0.4 3.3B 0.4 23A 04 2.9 0.4
Group together 4.8 0.4 4.6 0.4 5.3B 04 | 46A 04 4.7 0.4
Runaway [ 3.5B 0.5 301 0.4 2:7; 0.5 2.8A 0.4 3.0 04
Shout or make noise 4.2 0.5 3.6A 0.5 4.7B 0.5 3.7A 0.5 | 3.6A 0.4
Shoot the bear | 3.7B 0.4 3.5B 0.4 3.6 0.4 29A 04 33 0.4
Spray with bear spray 3.8 0.5 3.7 0.4 4.3B 0.5 33A° 04 | 35A 0.4
Throw food into the woods | 3.5B 0.5 3.1 0.4 3.1 0.5 28A 04 2.8 0.4
Throw things at the bear | 3.1BC 0.4 249 0.4 32C 0.4 22A 04 |26AB 04
Try to hide | 4.6B 0.4 3.9A 0.4 4.1 0.4 39A 04 4.1 0.4

Note. M represents the mean estimate with standard error, SE. Capped Roman letters in M column represent

statistically significant differences among means (p < 0.05). Only general linear models with significant effects of
“Who taught bear safety” (Table 3.5) on appropriateness are included in this table. Appropriateness was rated on a
seven-point Likert scale (1 = extremely inappropriate, 7 = extremely appropriate).

75



Approach the bear

Back away slowly m Commercial guide

Climb a tree m Friend or family member
Kick or punch the bear ® | taught myself
Group together

Play dead

Run away

Park or destination staff

M | have not been taught

Shout or make noise
Shoot the bear

Spray with bear spray
Stand still and wait ] | | ——— b |
Throw food into woods

Potential Action

Throw things at the bear
Try to hide _ |
Walk around the bear I [E—————————]

0 5 10 15 20 25 30

Responses of "I don't know how appropriate" (% of sample)

Figure 3.5. Percent of sample unsure of the appropriateness regarding fifteen potential behaviors when
encountering a bear.

Management implications

As the popularity of outdoor recreation and the populations of humans and bears
all continue to expand, so does the likelihood of a brown bear encounter. Not only are
local residents responsible for behaving appropriately around brown bears, but park and
area visitors are as well, many of whom never receive any formal safety education. To
determine areas of success or potential improvement, | conducted a national online self-
assessment survey of bear safety knowledge.

In preparing for increased interactions between brown bears and people, managers
must continue to develop skills to best encourage safe practices among residents and park
visitors alike. My results demonstrate the high potential for danger among younger and
more experienced or confident individuals, who may be more likely to respond

aggressively to an encounter. Respondents who had seen a bear or felt confident in their
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level of safety knowledge reported higher levels of appropriateness for potentially
dangerous actions, such as running away, throwing things at the bear, or kicking or
punching the bear, but higher levels of appropriateness for typically correct behaviors,
including backing away or grouping together to appear larger. This might have been a
result of increased confidence around bears, or feelings that such behavior is unnecessary
when one’s past experiences have been positive. While positive encounters may help to
improve feelings towards bears (Skibins and Sharp 2017, 2018), they may override
previous safety instruction (Coleman 2014). To avoid this, the importance of behaving
appropriately must be reinforced for all individuals, regardless of past experiences.

Among sources of bear safety information, | found park and destination staff to be
the most successful in warning visitors against inappropriate behaviors such as
approaching the bear, kicking the bear, running away, and throwing things at the bear,
while those who were taught by themselves or a commercial guide generally viewed
these actions as more appropriate. However, those taught by park or destination staff
reported significantly lower levels of appropriateness for generally appropriate behaviors,
such as grouping together, making noise, and spraying the bear with bear spray, than
those who taught themselves. These results suggest park bear safety education efforts
currently focus more on inappropriate behaviors than appropriate behaviors, leaving
visitors unsure of the correct way to respond to encounters with brown bears.

Further, current bear safety instructional efforts could benefit from addressing
areas of uncertainty, including climbing a tree, grouping together to appear larger,

standing still and waiting for the bear to leave, trying to hide, and walking around the
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bear. Regardless of experience, respondents were generally unaware of the
appropriateness of these actions. Informing area residents and park visitors on these items
could further improve bear safety efforts.

Near the end of the survey, | asked respondents to rank three strategies, as
described by Wilson (2008), in their ability to encourage correct behavior. Of 508
complete responses, 66.3% selected being told the logic and reasoning behind
instructions or policies as the most effective strategy, followed by relating with the goals
of park managers, then using your own personal values to justify safe behavior. These
results stress the importance of explaining to visitors and residents not only safe behavior,
but the reasoning behind these suggestions as well.

The last survey question asked respondents to write in any suggestions to improve
current bear safety education efforts. From these suggestions, three main ideas emerged.
In order of frequency, these were 1) broaden the audience by producing public service
announcements for television or online, 2) provide scenario-specific information and
training, and 3) initiate a mandatory bear safety course or training prior to admission in
all relevant parks. Additional suggestions included more extensive signage, classes, and
educational materials, teaching bear safety in local schools and communities, providing
information on bear behavior, and including the reasoning behind suggested behaviors.

From these results, | developed twelve recommendations to improve the overall

effectiveness of bear safety training and education efforts.
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All bear safety education should warn of potential emotional responses such
as fear, hostility, and attentiveness that may occur during an encounter and
remind users to remain calm.

Education efforts should continue to address the appropriateness of uncertain
or popular behaviors, including climbing a tree, running away, trying to hide,
grouping together, and walking around the bear.

Regions with established brown bear populations, as well as those on the edge
of dispersing populations, should release bear safety public service
announcements across several forms of media to reach the widest audience
possible.

Place educational materials (e.g., signs, pamphlets, interactive displays, etc.)
at various locations outside of park visitor’s centers.

Provide residents and area visitors with broad information regarding bear
biology, behavior, and management to encourage respect for bears and
discourage behaviors that could lead to bear removal.

Provide logic and reasoning behind all policies, regulations, and behavioral
instructions, including potential negative results.

Use photographs, videos, and virtual reality experiences to incorporate various
scenarios and bear behaviors in preparing users for potential bear encounters.
Develop quizzes or other assessments of proper behavior for residents and

park visitors to test their knowledge.
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9. If necessary and feasible, mandatory bear safety training prior to park
admission may be an effective solution. If not, consider implementing a
mandatory bear safety lesson or video prior to purchasing park passes online.

10. Pay special attention to overly confident individuals, those with more
experience, and those more likely to respond aggressively, particularly
younger males.

11. Emphasize the importance of safe behavior around bears, regardless of an
individual’s past experience with bears.

12. Continue to develop curriculum and workshops for communities, private
organizations, and schools in order to further inspire coexistence among the
next generation.

Limitations
Threats to internal validity

A representative sample was collected with adequate sample size, but Qualtrics
users and those willing to take the survey may not be entirely representative of the
general American public, or those visiting national parks or other protected areas where
bear viewing may occur. Although statistically accounted for by appropriate analysis, the
repeated use of scales within the survey may have resulted in a testing effect, or
dependency between measures.
Threats to external validity

For feasibility, survey respondents were provided with videos representing each

scenario as opposed to firsthand experience. The online survey format allowed
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respondents to pause and reflect prior to answering and potentially select answers
believed to be correct rather than true. Further, despite significant effort to minimize
nuisance variables among videos, some were unavoidable and may have unintentionally
altered affective responses. Lastly, while used extensively within survey research, due to
the nature of Likert-style scales, variation in responses was limited and true variation
within the population may have been dampened.
Future research

Research on emotional reactions to viewing wildlife, especially carnivores, has
been limited in scope. Many previous studies have addressed feelings towards carnivores
(e.g., Farber an Hall 2007, Jacobs, Fehres, and Campbell 2012, Jacobs, Vaske, and
Roemer 2012, Raadik and Cottrell 2007) or opinions regarding potential management
action (e.g., Gilkman, Vaske, Bath, Ciucci, and Boitani 2012, Hayman, Harvey, Mazzotti,
Israel, and Woodward 2014; Johansson, Sjostrom, Karlsson, and Brannlund 2012;
McFarlane, Stumpf-Allen, and Watson 2007), but the focus on how these reactions
impact behavior is currently understudied. This study begins to address the current
knowledge gap, but more importantly, provides a foundation for continued exploration.
Future research could use participant observations and onsite qualitative interviews to
further understand complex emotional responses beyond what quantitative questionnaires
allow. It is also important to test the applicability of virtual reality technology in
representing onsite encounters. While still more contrived than firsthand experience, this
developing technology could allow park managers and bear safety administrators to

accurately represent different scenarios and encourage appropriate behavior despite
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affective responses. Further research in virtual reality could also be used to advance
visual methods within park and visitor management research.

An additional area of interest is the applicability of this research to other settings
or wildlife species. Videos and questions included in this survey were targeted at brown
bears, but behavioral similarities and misidentification suggest results may be highly
transferable to black bears. Future research efforts should assess this degree of
transferability to not only black bears, but entirely different contexts as well, such as
African safaris, tiger viewing in India, underwater at coral reefs, or even deer hunting.
Although it would need to be tested, I anticipate similar results across contexts. Potential
hypotheses and predictions to test include:

Hi: Overall levels of positive and negative affect differ across contexts

P1: More unique or rarer scenarios result in higher levels of overall positive affect

P2: More dangerous scenarios result in higher levels of overall negative affect
Ha: Levels of positive and negative affect respond differently across scenarios

P1: All scenarios produce a similar level of positive affect

P>: More dangerous scenarios produce higher levels of negative affect
Conclusion

Bear management and safety efforts have kept the level of bear-inflicted injuries
to a minimum (Gunther and Hoekstra 1998, Herrero 1970, 2018, Herrero and Fleck
1990). However, the same cannot be said for human-inflicted injuries to bears.
Thousands of black bears and over a hundred grizzly bears are killed per year in North

America due largely to inappropriate human behavior (Masterson 2016:16). As
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interactions between humans and bears continue to increase in frequency, managers must
act proactively, encouraging appropriate behavior both at home and during visits to parks
and protected areas. | hope these results and recommendations will help to continue

improving the efficacy of coexistence efforts across the country.
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CHAPTER FOUR

DISCUSSION

Survey results

Methodologically, results of my online survey demonstrate the potential for
videos as feasible surrogates for bear encounter scenarios and associated conditions.
Especially when coupled with photographs of the area and directions for respondents,
videos may be more immersive and realistic than photographs alone. I also found a
relatively effective shortened form of the Positive and Negative Affect Schedule
(PANAS), but analysis at the factor level (i.e., positive affect, negative affect) was
limited as ‘alert’ and ‘attentive’ contributed to both factors. Future use of the PANAS,
whether full or a shortened, should take this into account.

In terms of survey results, | found several successes as well as areas of
improvement for bear safety education efforts. Respondents were fairly successful at
identifying the species of bear in photographs where the defining characteristics were
clear, but were less so when the bear was partially obscured or the black bear was slightly
brown. Further, many reported seeing brown bears in areas they currently do not exist;
likely recalling sightings of black bears. While feelings towards bears ranged from
extremely negative to extremely positive, the majority were positive. Respondents
reported a wide range of bear safety grades and past experience.

All items within positive affect were consistent across all setting videos while

negative affect was the most intense when viewing a sow and cubs in a meadow. While
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viewing a sow and cubs is rare and exciting, individuals seemed aware of the potential for
danger. However, respondents seemed unsure of how to feel when viewing any bear in a
stream setting. Results of the behavior videos reaffirm the success of video methods, as
most items within positive affect decreased with more aggressive behavior while all items
within negative affect increased. Differences between rankings of appropriateness and
likelihood highlighted several areas of concern, including low likelihood of backing away
or playing dead and high likelihood of throwing food into the woods, throwing things at
the bear, kicking or punching the bear, and running away.

Respondents differed in their ratings of likelihood and appropriateness of
potential actions. Past use history, feelings towards bears, and demographics such as
gender or age all played a role in determining appropriateness while the level of
appropriateness as well as the affective response largely determined the likelihood of
performing such actions. For further details and discussion regarding these results, see
Chapters 2 and 3.

Expanding the results

While only three survey respondents reside in states with populations of both
black and brown bears, comparisons highlight interesting differences. Those in this
category were more accurate at identifying bear species and reported much higher bear
safety grades but, had less positive feelings towards bears than those who reside in states
with black bears only or no bears at all. | did not ask for the reasoning behind these
feelings, but it is assumed to be a result of the greater threat to the safety of humans and

livestock posed by brown bears. It is important to note though, that this lower value still
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represents slightly positive feelings; an encouraging fact given the conflict surrounding
the species.

A potentially sensitive result is the rated appropriateness when split by source of
bear safety information. Visitors taught by park or destination staff were the most
cautious group, often reporting the lowest acceptability of an action. Those taught by
commercial guides however, were the least cautious group, reporting significantly higher
levels of acceptability for approaching the bear, climbing a tree, kicking or punching the
bear, running away, shooting the bear, throwing things at the bear, and trying to hide.
Results cannot determine whether commercial guides are teaching these behaviors as
appropriate or visitors using commercial guides are simply more likely to behave in such
a manner. Regardless of its source, it is important to convey consistent bear safety
information across all user groups.

At the end of the survey, each respondent was asked to provide any suggestions
for improving bear safety education. Many did not have any suggestions but among those
who did, a couple popular ideas emerged. Based on these suggestions alone, conveying
the logic and reasoning behind regulations, policies, and suggested actions would
improve compliance and safe behavior. Respondents also were eager to learn more about
bear behavior and receive training on how to behave in different bear encounter
scenarios. Further, online, television, print, or radio advertisements were a popular
suggestion to develop a knowledgeable visiting population.

The final idea that received several mentions was mandatory safety training prior

to admission at relevant parks and protected areas. While beyond the bounds of the data,
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the popularity of this idea suggests relatively high acceptance of such a policy. However,
the feasibility of this policy is limited due to the extensive time and staff required as well
as the presence of users and bears in areas outside of regulated parks or protected areas.
This technique is effective in areas with relatively low levels of visitation, such as Brooks
Camp in Katmai National Park, but could be difficult in more popular parks such as
Yellowstone or Glacier National Parks.

To my knowledge, this was one of the first national surveys of bear safety
knowledge and the first to assess affective responses as a mediator in behavior. The
results presented demonstrate the effectiveness of videos as a proxy for environmental
conditions. As technology continues to develop and become more accessible, videos
could replace photographs within visitor carrying capacity and management research.
Despite ‘alert’ and ‘attentive’ falling into both affective factors, the shortened PANAS
used in this survey was an effective measure of individuals’ responses to bear encounter
scenarios. Lastly, the eagerness to learn more about bear safety and behavior suggests a
highly encouraging improvement in popular opinion regarding coexistence with bears of
both species.

Limitations
Threats to internal validity

While the PANAS scale has been well tested and items were chosen to best reflect
the viewing experience, its use and abbreviation only approximates the range of true
affective responses. The items selected may have different connotations among different

individuals and may not have been able to successfully capture the full spectrum of
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affective responses. A representative sample was collected with adequate sample size, but
Qualtrics users and those willing to take the survey may not be entirely representative of
the general American public, or those visiting national parks or other protected areas
where bear viewing may occur. Although statistically accounted for by appropriate
analysis, the repeated use of scales within the survey may have resulted in a testing
effect, or dependency between measures.
Threats to external validity

For feasibility, survey respondents were provided with videos representing each
scenario as opposed to firsthand experience. As a result, affective responses may have
been limited or dulled. For affect, likelihood, and appropriateness questions, respondents
were instructed to imagine themselves within the given scenario and respond based solely
on immediate thoughts and feelings. However, the online survey format allowed
respondents to select answers believed to be correct rather than true. Further, despite
significant effort to minimize nuisance variables among videos, some were unavoidable.
Even slight differences between videos in variables such as placement of the bear,
microhabitat, lighting, or video quality may have unintentionally altered affective
responses. Lastly, while used extensively within survey research, due to the nature of
Likert-style scales, variation in responses was limited and true variation within the
population may have been dampened.
Future research

Further research is needed to continue developing bear safety and education

practices amidst an increasing risk of human-bear interactions. This study provides an
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excellent foundation to expand upon. The survey could be adapted to assess residents’
knowledge of securing attractants and hazing potential problem bears. Further research is
recommended to confirm the use of videos as surrogates for environmental and
experiential conditions within visitor use management. As technology continues to
improve, virtual reality could provide increasingly realistic simulations to be used in
future research as well as bear safety education. This study provides several insights into
public perception and knowledge of safe behavior around bears and hopefully will inspire

more research of its kind.
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