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Abstract 

Management and prevention of human-wildlife conflicts constitutes a substantial 

challenge for wildlife agencies. There has been vast amounts of research relating to risk 

perception, attitudes, beliefs, educational programs, and communication campaigns in 

regard to human-wildlife conflict. However, research focused on the public education and 

communication skills and techniques of wildlife professionals themselves is scant. The 

need for such skills and knowledge is critical, as wildlife professionals are often charged 

with the dissemination of important information pertaining to wildlife-human conflict 

prevention and management. The purpose of the study is twofold. The first goal is to 

develop new insights into the professional development needs of wildlife professionals 

specific to communicating with the public about human-wildlife conflict. The second goal 

is to use these insights to generate recommendations for future professional development 

initiatives and resources specific to public education and communication that are directly 

responsive to the perspectives and needs of wildlife professionals. This research focused 

on wildlife professionals in Arizona (AZ), Colorado (CO), New Mexico (NM), and Utah 

(UT) that conduct work relating to public education and communication within the context 

of human-wildlife conflict. Self-efficacy, which refers to the relationship between expected 

personal abilities and behavior (e.g., avoiding areas in which perceived ability is low), is 

the theoretical framework that guided the study (Bandura, 1977). A questionnaire based on 

the Borich (1980) needs assessment model was developed and disseminated to wildlife 
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professionals across the four states (N = 27). Based on the self-efficacy patterns and themes 

specific to public education and communication revealed through the analysis of the 

resulting data, recommendations for professional development and future research are 

provided.  

Introduction 
 

Urban expansion into wildlife habitats and the subsequent increase in the potential 

for dangerous conflicts between humans and large predator animals, such as black bears 

(Ursus americanus) and mountain lions (Puma concolor), poses substantial challenges 

for wildlife management agencies (Patterson et al., 2003). More generally, predator-based 

conflicts involving damage to crops, and other property-types, as well as threats to human 

and animal health and safety have captured the attention of wildlife agencies and the 

public alike (Gore et al., 2006a; Soulsbury & White, 2015). Topics such as adaptation of 

wildlife to humans as well as other anthropogenic, or human sourced causes of human-

wildlife conflict continue to gain attention amongst ecologists (Hopkins et al., 2014). In 

short, wildlife agencies are confronted with the challenge of developing new, more 

effective management strategies for mitigating human-wildlife conflict concurrent to 

urban and suburban sprawl (Johnson et al., 2018).  

Extant literature has also stressed the importance of communicating science to the 

public and argues that the manner by which professionals do so is crucial as poor 

communication often leads to ineffective mitigation and management of human-wildlife 
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conflicts (Bickford et al., 2012; Sunderland et al., 2009; Decker et al., 2012a). In contrast, 

effective communication can have immense benefits (Decker et al., 2012a). Thus, 

collaboration between wildlife managers and social scientists, such as professionals in 

communication and education, can lead to viable solutions that often include the 

evaluation of standard methods used to change human behavior in regard to human-

wildlife conflict (Baruch-Mordo et al., 2009). Research in the area of human dimensions 

of wildlife seek to address the human aspects of wildlife management and conservation 

(Decker et al., 2012a). However, skills related to the human dimensions of wildlife field 

have been indicated as in-service needs in the past by wildlife professionals (Gigliotti & 

Decker, 1992). Education and public outreach programs can also enhance the 

understanding of underlying issues and the promotion of productive behaviors as a means 

of reducing human-wildlife conflict (e.g. reducing the availability of attractants) 

(McCarthy & Seavoy, 1994).  

The way in which individuals, and specific to the current study, wildlife 

professionals, engage in risk communication has vast implications for how the message is 

perceived by the audience. Subsequently, public perception of the conflict, public 

perception of the agency delivering the message, support for advocated actions, and 

knowledge acquisition are all dependent on how the risk was communicated (Lundgren & 

McMakin, 2018; Decker et al., 2012a; Decker et al., 2012b ). Specific to human-wildlife 

conflict, effective risk communication provides a better understanding of and can assist in 

reducing risk to both humans and wildlife (Gore & Knuth, 2009). Furthermore, 
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persuasive risk communication has the potential to influence audience attitudes, beliefs, 

or behaviors in ways that align with wildlife agency management strategies while 

promoting increased knowledge acquisition and stakeholder involvement. That being 

said, persuasive communication has great potential to influence the success of wildlife-

oriented intervention efforts (Decker et al., 2012a; Triezenberg et al., 2014).  

Risk perception is an essential component of human–wildlife conflict that has 

been the focus of many research efforts regarding environmental communication (Gore et 

al., 2006b; Gore et al., 2009; Greenaway & Fielding, 2019; Riley & Decker, 2000). It is 

critical that public education and communication efforts promote and enable active 

exchange between experts and the public that is aimed at fostering a level of collective 

understanding of risk (Slovic, 1987). Furthermore, wildlife professionals must be quite 

intentional when it comes to messaging and how the public is interpreting the information 

being conveyed regarding the risks associated with  human-wildlife interactions (Decker 

et al., 2012b).   

A deep understanding of the target audience(s) is also critical to identifying and 

implementing effective public education programs and communication strategies 

(Lundgren & McMakin, 2018). The Theory of Planned Behavior (TPB), as described by 

Ajzen (1991), argues that behavior is a product of intention, which is based on subjective 

norms, attitude toward the intended behavior, and perceived behavioral control. 

Subjective norms are an individual’s perceived social pressures surrounding the behavior. 

Attitude can be defined as the evaluation of the target behavior by an individual. An 
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individual’s assessment of the target behavior in relation to the ease or difficulty 

associated is termed perceived behavioral control. Perceived behavioral control relies on 

an individual’s self-efficacy, as the two are interrelated (Ajzen,1991).   

TPB has been utilized in wildlife management to address a span of topics that 

range from  safe wildlife viewing and to encouraging individuals to carry bear spray 

while hiking (Miller 2017; Abrams et al., 2019; Miller, 2019). Additionally, TPB is said 

to bridge the gap between social and natural scientists (Miller, 2017). For example, Miller 

(2019) found the strongest relationship between attitude and behavior when examining 

TPB variables in relation to carrying bear spray while hiking. Subjective norms and 

perceived behavioral control were also positively correlated with likeliness to carry bear 

spray. Although the importance of understanding attitudes and associated behaviors in the 

context of wildlife management is evident, often assumptions of complex attitudes and 

behaviors mismatch actual behavior (Dickman et al., 2010). Thus, providing further 

support for an understanding of audience attitudes, beliefs, values, norms, and other 

characteristics when communicating such risk.   

A vast amount of research has also been conducted on public attitudes toward, 

and perceptions of the risks associated with human-wildlife encounters (Gore et al., 

2006b; Gore et al., 2009; Teel et al., 2002). Similarly, there is extensive research 

regarding educational models and communication strategies aimed at reducing human-

wildlife conflict (Baruch-Mordo et al., 2011; Gore et al., 2006a; Sponarski et al., 2016; 

Abrams et al., 2019). However, few studies have focused specifically on the 
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communication and public education skills of wildlife professionals relevant to conflict-

related issues. The need for such skills and knowledge is essential to wildlife 

management, as wildlife professionals are often charged with the dissemination of 

important information pertaining to human-wildlife conflict prevention and management 

(Sunderland et al., 2009; Decker et al., 2012a). Research conducted by Adelman et al. 

(1994) examined educational needs of wildlife professionals by surveying participants 

about varying subjects typically taught in university wildlife and fisheries curricula. 

However, although this research indicated that wildlife professionals perceive 

interpersonal subjects as almost equally important as scientific subjects, interpersonal 

skills go underemphasized in college wildlife programs (Adelman et al., 1994). 

Interpersonal subjects identified in the research were those such as public relations theory 

and practice, public speaking, writing, and interpersonal conflict resolution.  Thus, 

professional development pertaining to identified and similar skills is a necessity. 

 
Purpose and Research Questions 
 

The purpose of the study is twofold. The primary purpose is to develop new 

insights into the professional development needs of wildlife professionals specific to 

public education and communication directly relevant to human-wildlife conflict. Here, 

public education is understood to be the delivery and development of knowledge and 

skills through community workshops, youth camps, and similar non-formal events and 

programs. Public communication refers to the outwardly directed and openly available 
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delivery of information via a range of media campaigns, speaking engagements, and 

other outreach activities. Areas of professional development need were identified through 

items in the following constructs: assessment of audience characteristics, evaluation of 

public education programs and communication campaigns, incorporation of audience 

characteristics into public education programs and communication campaigns, public 

relations, curriculum development (post-evaluation), framing technique, and media 

engagement. Insights gathered from this research were used to generate recommendations 

for professional development initiatives and resources specific to public education and 

communication that are directly responsive to the existing competencies and needs of 

wildlife professionals. Additionally, results gathered from this research will be used to 

propose opportunities for further research.  

 

This research is guided by the following set of research questions:  

RQ1: What are the perceived development needs of the wildlife professionals specific to 

public education and communication? 

RQ2: How do the perceived development needs of wildlife professionals specific to 

public education and communication vary regionally? 
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Literature Review 
 
Human-Wildlife Conflict and the Role of Public Education and Communication  
 

Human-wildlife conflict has generated increased attention in recent years as one 

of the most widespread and difficult issues facing wildlife management and conservation 

professionals (Wieczorek Hudenko, 2012; Dickman, 2010). While many interactions 

between humans and wildlife are considered harmless, risks for conflict increase as do 

the number of interactions (Gore et al., 2006b). Expansion of urban development and 

associated factors such as human sources of food and increased recreation are a common 

cause for conflict (Baruch‐Mordo et al., 2008; Johnson et al., 2018; Hopkins et al., 2010). 

Recommendations include the utilization of management plans that center on 

public education and communication strategies designed to reduce the potential for 

negative human-wildlife interactions (Lyons, 2005;Wieczorek Hudenko, 2012). Many 

wildlife managers and conservationists turn to public education programs and 

communication campaigns as a preferred management tool to reduce conflicts between 

humans and wildlife (Baruch-Mordo et al., 2011; Gore et al., 2006a; Sponarski et al., 

2016).    

Existing literature indicates that examined public education programs, as currently 

implemented, are ineffective in changing human behaviors that are associated with 

human-wildlife conflict. For example, Baruch-Mordo et al., (2011) concluded that efforts 

were ineffective in part due to inadequate messaging. Subsequently, recommendations for 
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conservation biologists and wildlife managers to seek approaches to deliver messages 

more effectively were made (Baruch-Mordo et al., 2011).  

Similarly, communication efforts (i.e. campaigns, public speaking, signs) are 

often utilized in effort to reduce conflict provoking behaviors (Gore et al., 2006a). Much 

like education efforts mentioned above, existing communication campaigns and strategies 

may also need to be evaluated and revised to be more effective (Decker et al., 2012a). 

However, evaluating the effectiveness of communication campaigns is often neglected 

(Decker et al., 2012a). Revisions made to communication campaigns can lead to more 

effective communication and therefore encourage conflict prevention behavior. For 

example, Abrams et al. (2019) revised an existing communication campaign based on 

research involving point of reference framing, risk-benefit framing, Theory of Planned 

Behavior, and community based social marketing, as well as practical insights gleaned 

from similar campaigns. Revisions included adding visualizations of distance (using 

images of buses to effectively visualize standard measurements of safe wildlife viewing 

distance), framing of the message around personal benefit of keeping safe distance, 

inclusion of personal normative messaging, and reference to visitors desired experience 

(in that case, photography). The revised campaign was then evaluated, and researchers 

concluded that improvements made were effective means to encourage safe wildlife 

viewing distance.  

Message design (e.g., incorporation of visual impact metaphor, message framing, 

and use of visualizations) has also been shown to be effective in influencing public 
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attitudes, intentions, and/or behaviors toward environmental topics (Meijers et al., 2019; 

Abrams et al., 2019). Application of message framing is a common topic among 

environmental education and communication literature and emerging in human-wildlife 

conflict literature (Lu et al., 2016; Abrams et al., 2019; Lu et al., 2018; Segev et al., 2015; 

Jacobson et al., 2019;Greenaway & Fielding, 2019). Framing is the selection and 

inclusion of particular aspects of perceived reality in communication strategies in order to 

enhance the likelihood that intended meaning is conveyed (Entman, 1993). In other 

words, framing is used to promote a specific problem definition, interpretation, 

evaluation, or recommendation of treatment. The concept of message framing can be 

disaggregated into diverse sub sections such as gain vs. loss framing and point of 

reference framing.   

Gain-framed messages place focus on the desired outcomes of a particular 

behavior (e.g., avoiding danger, gaining benefit). In contrast, loss-framed messages 

emphasize the downsides of avoiding a desired outcome, or the consequence of receiving 

an undesired response (Rothman & Salovey, 1997). Point of Reference directs the 

message content to either oneself or others (in the current research, this would be either 

family or community). Prior studies of environmental communication infer that point of 

reference framing can have influence on attitudes and behaviors (Abrams et al., 2019; 

Segev et al., 2015). For example, Abrams et al. (2019) found that point of reference 

framing, or more specifically framing for personal benefits, was effective in promoting 

safe wildlife viewing distance. Additionally, strategic message framing can promote the 
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adoption (or avoidance) of target behaviors to include the development of an  

understanding and acceptance of associated risks (Greenaway & Fielding, 2019).  In 

relation to human-wildlife conflict, Lu et al., (2016) examined message framing as a 

theory that could increase behavioral intention to prevent human-coyote conflicts. 

Findings from that study indicated that messages framed around implications for family 

led to higher behavioral intention when compared to messages framed to highlight 

implications for an individual’s community (Lu et al., 2016). Both the family framed and 

community framed messages did correlate with higher behavioral intention when 

compared to the control group with no messaging. Lu et al. (2016) found no difference 

between gain framed and loss framed messages. 

 
Theoretical Framework: Self-Efficacy 
 

Self-efficacy, which refers to the relationship between expected personal abilities 

and behavior, served as the theoretical framework that guided the current research 

(Bandura, 1977). Self-efficacy is reliant on the following four sources as described by 

Bandura (1977): performance accomplishment, vicarious experience, verbal persuasion, 

and physiological state.   

Performance accomplishment influences self-efficacy through self-mastery 

experiences. Experiences that correlate with repeated success are likely to increase one’s 

perceptions of ability while experiences with repeatably negative connotations can 

decrease said perceptions. Performance accomplishment is thought to be highly 
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influential because it relies on recalling personal experiences (Bandura, 1977).  In the 

current study, the ways in which wildlife professionals perceive their levels of 

competency will be examined, in part, relevant to past experiences, whether negative or 

positive. 

Vicarious experience, or observing and analyzing the performance of others, also 

influences self-efficacy. Vicarious experience is a comparative process, causing 

individuals to base their self-efficacy off of their perception of other’s experiences 

(Bandura 1977). Depending on who an individual associate the behavior with, vicarious 

experience can either increase or decrease the self-efficacy of the individual. Participants 

in the current research may be swayed to rank themselves in one way or another for 

particular items due to the influence of their social surroundings. 

Verbal persuasion influences self-efficacy, either positively or negatively, through 

the direct suggestion by such others as audience members, peers, and supervisors. 

Individuals influenced by verbal persuasion are led to believe that they are more or less 

competent in a particular behavior by others. This can subsequently alter the opinion of 

the individual and thereby either increase or decrease their self-efficacy (Bandura 1977) 

For example, if a participant is told by peers that they have the capability to perform well 

in a situation, they are more likely to put forth greater effort doing so. When being asked 

to rank perceived ability associated with a particular item in the current research, 

participants may recall social praise or disapproval received from peers (perhaps those 

above or below them in rank).  
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Physiological state and emotional arousal, the final factor contributing to self-

efficacy, depends on the emotional response associated with a task. In relation to the 

current research, participants may recall anxiety or disappointment following a particular 

incident while being asked to rank an item, and therefore may be compelled to rank their 

relevant abilities lower than they otherwise would. In contrast, someone who recalls 

feelings of positivity and success associated with the item being addressed when being 

asked to rank a particular item may rank their self-efficacy higher comparatively.  

Self-efficacy has direct influence on how individuals choose to engage (or not 

engage) in particular activities (Bandura, 1977). Returning to the current study, self-

efficacy is a relevant theoretical tool for identifying the public education and 

communication items that wildlife professionals require greater training in. Insights from 

the current research seek to identify areas of professional development need as indicated 

by wildlife professionals ranking of self-efficacy and perceived importance.  

Methodology 
Population 

Participants in this research consisted of wildlife professionals in Arizona (AZ), 

Colorado (CO), New Mexico (NM), and Utah (UT). In total 37 individuals were 

contacted and 27 participated yielding a response rate of 72.97%. Similarities in the 

geographic location and wildlife species that inhabit these four states guided the 

purposeful site selection process. Additionally, selecting multiple states opens the 

opportunity for disaggregation of the data by state. Criteria was established that guided 
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participant selection. To adhere to the set criteria, a prospective participant must be 1) 

Employed by a state wildlife agency and 2) Conduct work relating to public education 

and communication within the context of human-wildlife conflict. The current research 

utilized a non-probabilistic purposive sampling technique due to limited resources for 

recruitment and a small population size. Concurrent with purposive sampling methods, 

experts were asked to suggest individuals that fit the participant criteria (Battaglia, 2008). 

The purposeful selection was also chosen to mitigate frame error. Frame error can be 

defined as an error in the identification of sample units (McNabb, 2014). An additional 

data collection period allowed for further supplementation of participants through 

snowball sampling (referrals from participants) (Powers & Knapp 2010). However, no 

participants were gained using this supplemental method.  

Research Design and Instrumentation  
 

A data collection instrument was constructed using an adaptation of the Borich 

Needs Assessment Model as defined by Borich (1980) and Garton and Chung (1997). 

The Borich Needs Assessment Model aims to identify areas of in-service training needs 

through perceived level of importance and perceived level of competence of participants 

(Borich, 1980; Garton & Chung, 1997). In the current research, the data collection 

instrument served a similar purpose, identifying professional development needs and 

areas of competence as they relate to the public education and communication skills of 

wildlife professionals. Data collected from the instrument were then analyzed using 
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descriptive statistics such as mean weighted discrepancy scores, mean scores of perceived 

ability and importance, and standard deviations.  

Items that are captured within the instrument were drawn from pilot interviews 

and the previously reviewed literature and embody the communication related theories 

such described (i.e., Theory of Planned Behavior, gain vs. loss framing, point of 

reference framing) (Abrams et al., 2019; Bath, 1998; Brownell et al., 2013; Espinosa & 

Jacobson, 2012; Gore et al., 2006a; Gore et al., 2006b; Gore et al., 2009; Lu et al., 2016; 

Prior et al., 2014; Rudolph & Riley, 2014;  Sponarski et al., 2016; Teel et al., 2002; 

Wieczorek Hudenko, 2012). Five conversational pilot interviews were conducted with 

scholars in the fields of wildlife, sociology, education, and communication. Suggestions 

gathered through the pilot interviews were incorporated into the data collection 

instrument.  

The instrument included 26 public education and communication related items 

(see table 1) divided into constructs of assessment, evaluation, incorporation, framing 

technique, public relations, curriculum development, and media engagement. In addition 

to the 26 items, respondents were given the opportunity to suggest an item that was not 

already represented. Both the perceived ability in and perceived importance of each of the 

26 items, as well any others suggested by individual respondents, were ranked using a 

Likert scale as described by Garton and Chung (1997). Specifically, perceived 

importance ranked as a “one” on the Likert scale indicated the item was perceived as not 

important, in contrast to a rank of “five” being very important. Perceived ability was 
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ranked using a similar scale with a score of “one” being not competent and a “five” being 

very competent in a specific item. Demographic data including gender, position title, 

degree level, field of study, law enforcement experience, and years of experience were 

also collected.  

Table 1  
Comprehensive List of Public Education and Communication Constructs and Items 
Construct 
Framing Technique 

Item 1: Describing behaviors relating to HWC in relation to associated costs 
Item 2: Describing behaviors relating to HWC  in relation to associated benefits 
Item 3: Describing the consequences of individual behaviors (e.g., littering) 
related to HWC on the individual. 
Item 4: Describing the consequences of individual behaviors (e.g., littering) 
related to HWC  on communities. 
Item 5: Describing the consequences of individual behaviors (e.g., littering) 
related to HWC on family. 

Media Engagement 
Item 1: Using social media as a tool to distribute information to 
audience  regarding HWC 
Item 2: Using televised news outlets to distribute information to 
audience  regarding HWC 
Item 3: Using paper news outlets to distribute information to 
audience  regarding HWC 

 
Curriculum Development 

Item 1: Incorporating content/instruction changes based upon evaluations of 
current public education programs  regarding HWC 
Item 2: Incorporating content/instruction changes based upon evaluations of 
current public awareness campaigns regarding HWC 

Public Relations 
Item 1: Using educational programs or campaigns to inform audience regarding HWC 
Item 2: Appealing to audience emotion within communication strategies regarding 
HWC 
Item 3: Fostering trust with audience in relation to educating about HWC 
Item 4: Writing educational information that is appropriate for audience consumption 
(Non-technical writing) 
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Item 5: Delivering educational information verbally that is appropriate for audience 
consumption (Public speaking) 
Item 6: Designing informative visuals appropriate for audience consumption 

Incorporation 
Item 1: Incorporating audience beliefs into communication strategies regarding HWC 
Item 2: Incorporating audience attitudes into communication strategies regarding HWC 
Item 3: Incorporating audience values into communication strategies regarding HWC 
Item 4: Incorporating audience risk perceptions into communication strategies 
regarding HWC 

Evaluation 
Item 1: Evaluating the effectiveness of public awareness campaigns regarding HWC 
Item 2: Evaluating the effectiveness of public education programs regarding HWC 

Assessment 
Item 1: Assessing audience beliefs regarding HWC 
Item 2: Assessing audience attitudes regarding HWC 
Item 3: Assessing values audience values regarding HWC 
Item 4: Assessing audience risk perceptions regarding HWC 

Note. HWC = Human – Wildlife Conflict 
 

Measurement Error: Issues of Validity and Reliability 
 

Similar to Garton and Chung (1997), the data collection instrument described was 

assessed for face and content validity. This assessment was conducted by a panel 

comprised of six experts in the fields of wildlife conservation and management, 

sociology, research methods, education, and communication. The diversity of this panel 

was essential to ensuring the cross-disciplinary content of the instrument was accurately 

portrayed and fit the questions the current research set to examine. Comments and 

suggestions provided by the panel members were used to revise and increase the validity 

of the questionnaire. 
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Reliability was addressed through a pilot test application. The individuals (N =10) 

who completed the questionnaire as part of the pilot were from the student chapter of The 

Wildlife Society and American Fisheries Society at the lead researcher’s university. 

Nunnally & Bernstein (1994) suggests that in the early stages of validation research, a 

reliability coefficient of .70 is sufficient. Cronbach’s alpha coefficients of .70 or above 

for each item were reported ensuring reliability of the data collection instrument (see 

Table 2).  

Table 2 
Cronbach’s Alpha Reliability Estimates by Public Education and Communication 
Constructs  
 
     Construct Cronbach’s Alpha - Ability Cronbach’s Alpha -  Importance 
Assessment .84 .79 
Incorporation .89 .83 
Evaluation .87 .98 
Public Relations .89 .72 
Curriculum Development 1.00 .96 
Media Engagement .88 .98 
Framing Technique .94 .84 

 
Data Collection and Timeline 
 

The questionnaire was electronically distributed to participants using an online 

questionnaire design instrument made available through the researcher’s university. 

Initial data collection began on February 3rd, 2020 and continued through March 6th, 

2020. A supplemental data collection approach was conducted simultaneously through 

March 6th, 2020. Specifically, participants were asked at the end of the questionnaire to 

forward contact information to anyone they knew who met the study criteria. The 



 23 

additional data collection period allowed for further supplementation of participants 

through snowball sampling (referrals from participants) (Powers & Knapp 2010).  

Data Analysis  
 

As described in Garton and Chung (1997), a discrepancy score for each item 

within each individual response was calculated by subtracting the ability ranking from the 

importance ranking. Each discrepancy score was then multiplied by the mean importance 

ranking to produce a weighted discrepancy score. By taking the average of the weighted 

discrepancy scores calculated (per each response) a mean weighted discrepancy score 

was calculated. The mean weighted discrepancy scores were then categorized by 

construct and averaged. The average mean weighted discrepancy scores were used to 

rank the items for comparison both within constructs by item, and by comparison of 

constructs overall average. The items were then compared statistically by the mean 

importance level and mean ability level.  

In correspondence with the aforementioned research questions, data will be 

analyzed as described for both the entire population and by region. The role of data 

disaggregation by region is to provide refined tailoring of professional development 

recommendations specifically by the perceptions of participants from each distinct state 

agency. Thus providing the opportunity for recommendations to be used in practice.  
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Results 
Characteristics of Participants  

The population of participants consisted of 27 individuals (N = 27) with a 

distribution of gender of six females and 21 males. Individuals represented distinct state 

wildlife agencies in Arizona (n = 4), Colorado (n = 15), New Mexico (n = 6), and Utah 

(n= 2). Years of experience varied by individual, broken into the following categories for 

data analysis purposes: 1-5 years (n =11), 6-10 years (n = 7), 11+ years (n = 9). 

Participants varied in education background, ranging in degree from bachelor’s degree (n 

= 20) to master’s degree (n = 6), to doctorate degree (n = 1) and in field of study, with 

some participants in the life sciences fields (n = 23) and others in fields such as 

accountancy, marketing, communication, and media (n = 3). Additionally, some 

participants had law enforcement experience (n = 19), while others did not (n = 8).  For a 

comprehensive overview of this analysis, see Table 3. 
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Table 3 
Characteristics of Participants (N=27) 
Characteristic  n % 
Gender   
   Female 6 22.2 
   Male 21 77.8 
State Agency    
   Arizona 4 14.8 
   Colorado 15 55.6 
   New Mexico 6 22.2 
   Utah 2 7.4 
Years of Experience   
   1-5 years 11 40.7 
   6-10 years 7 25.9 
   11+ years 9 33.3 
Law Enforcement Experience   
   Yes 19 70.4 
   No 8 29.6 
Degree Obtained   
   Bachelor’s degree  20 74.1 
   Master’s degree 6 22.2 
   Doctorate degree 1 3.7 
Field of Study*   
   Life Sciences 23 88.5 
   Other 3 11.5 

Note. Under field of study, the category “other” includes degrees in either 
communications, media, business, accounting, and/or marketing. 
* One participant did not disclose field of study (N=26) 
 
Perceived Mean Importance and Ability  

Analysis of each construct revealed the mean (M) response for perceived ability 

in, importance of, and the associated standard deviations (see Table 4) The constructs that 

ranked highest in mean perceived ability in were framing technique (M = 4.22) and 

public relations (M = 4.04). Proceeding constructs included assessment (M = 3.81), 

incorporation (M = 3.74), and media engagement (M = 3.37). Curriculum development 
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(M = 3.17) and evaluation (M = 2.87) were perceived by participants as the constructs 

that ranked the lowest in ability. Consistent with ranking in mean perceived ability, 

framing technique (M = 4.24) and public relations (M = 4.23) ranked highest in mean 

perceived importance. In contrast to the low ranking in mean perceived ability, evaluation 

(4.06) ranked third highest in mean perceived importance, with only a slight difference 

between the first and second ranking. Following evaluation is media engagement (M = 

3.96) and assessment (M = 3.92). Incorporation (M = 3.89) and curriculum development 

(M = 3.82) ranked the lowest in mean perceived importance by participants. 

Table 4 
Descriptive Statistics: By Public Education and Communication Constructs 

Note. Participants ranked both ability in and importance of on a 5-point Likert Scale. 1 = 
Not competent or not important 5 = Very competent or very important.  

 

Framing technique and public relations were perceived as the most important 

constructs among participants, with mean importance rankings (encompassing all items 

within each construct) of 4.24 and 4.23 respectively. Within the construct of framing 

technique, the items drawn from point of reference framing (Items 1, 2, and 3 of the 

 Importance of     Ability in 
Construct Mean St Dev Mean Std Dev 

Framing technique 4.24 0.73 4.22 0.73 
Public relations 4.23 0.68 4.04 0.87 
Evaluation 4.06 0.69 2.87 1.09 
Media engagement 3.96 0.81 3.37 1.18 
Assessment 3.92 0.68 3.81 0.8 
Incorporation 3.89 0.84 3.74 0.91 
Curriculum development 3.82 0.76 3.17 0.97 
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framing technique construct - see Table 5) ranked with the highest mean importance 

among participants. Within the public relations construct, the “writing educational 

information that is appropriate for audience consumption” item had the highest mean 

importance (M = 4.70), ranking higher than those in the framing technique construct. 

Perceived ability ranked similarly, with both framing technique and public 

relations ranking the highest with mean ability scores of 4.22 and 4.04 respectively. Items 

within the framing technique that ranked highest in importance also ranked similarly in 

mean ability. The “writing educational information that is appropriate for audience 

consumption” item ranked second in mean ability among participants to the “delivering 

educational information verbally that is appropriate for audience consumption” item (see 

Table 5).  
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Table 5 
Overall Results: Descriptive Statistics Organized by Public Education and 
Communication Construct and Item 
 

Construct 
      Items 

Importance of Ability in 
Mean Std Dev Mean Std Dev 

Assessment 3.93 0.68 3.81 0.80 
1. Assessing audience attitudes  regarding HWC 4.04 0.71 3.93 0.73 
2. Assessing audience values  regarding HWC 3.96 0.65 3.81 0.88 
3. Assessing audience beliefs regarding HWC 3.89 0.75 3.85 0.77 
4. Assessing audience risk perceptions  regarding 
HWC 3.81 0.622 3.63 0.84 

Incorporation  3.89 0.84 3.74 0.91 
 1. Incorporating audience risk perceptions into   
communication strategies regarding HWC 4.00 0.68 3.78 0.89 
 2. Incorporating audience values into 
communication strategies regarding HWC 3.93 0.78 3.78 0.89 
 3. Incorporating audience attitudes into 
communication strategies regarding HWC 3.85 0.91 3.67 0.92 
4. Incorporating audience beliefs into 
communication strategies regarding HWC 3.81 1.00 3.74 0.94 

Public Relations 4.23 0.68 4.04 0.87 
1. Fostering trust with audience in relation to 
educating about HWC 4.7 0.47 4.33 0.56 
2. Delivering educational information verbally that 
is appropriate for audience consumption  4.33 0.56 4.52 0.58 
3. Designing informative visuals appropriate for 
audience consumption 4.22 0.64 3.52 1.25 
4. Using educational programs or campaigns to 
inform audience regarding HWC 4.15 0.72 4.04 0.94 
5. Writing educational information that is 
appropriate for audience consumption 4.15 0.66 4.04 0.85 
6. Appealing to audience emotion within 
communication strategies  regarding HWC 3.85 1.03 3.78 1.05 

 
Evaluation 

 
4.06 

 
0.69 

 
2.87 

 
1.09 

1. Evaluating the effectiveness of public education 
programs regarding HWC 4.11 0.64 2.85 1.06 
2. Evaluating the effectiveness of public awareness 
campaigns regarding HWC 4.00 0.73 2.89 1.12 
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Curriculum Development 3.82 0.76 3.17 0.97 
1. Incorporating content/instruction changes based 
upon evaluations of current public awareness 
campaigns regarding HWC 3.85 0.77 3.19 1.00 
2. Incorporating content/instruction changes based 
upon evaluations of current public education 
programs regarding HWC 3.78 0.75 3.15 0.95 

Media Engagement 3.96 0.81 3.37 1.18 
1. Using social media as a tool to distribute 
information to audience regarding HWC 4.37 0.63 3.15 1.29 
2. Using televised news outlets to distribute 
information to audience regarding HWC 3.93 0.96 3.3 1.20 
3. Using paper news outlets to distribute information 
to audience  regarding HWC 3.59 0.84 3.67 1.04 

Framing Technique 4.24 0.73 4.22 0.73 
1. Describing the consequences of individual 
behaviors (e.g., littering) related to HWC on the 
individual 4.48 0.80 4.59 0.50 
2. Describing the consequences of individual 
behaviors (e.g., littering) related to HWC  on 
communities 4.44 0.64 4.44 0.51 
3. Describing the consequences of individual 
behaviors (e.g., littering) related to HWC on family 4.44 0.69 4.33 0.73 
4. Describing behaviors relating to HWC in relation 
to associated benefits 4.15 0.60 4.15 0.77 
5. Describing behaviors relating to HWC in relation 
to associated costs 3.70 0.91 3.59 1.12 

Note. Participants ranked both ability in and importance of on a 5-point Likert Scale. 1 = 
Not competent or not important 5 = Very competent or very important.  
 
 
Analysis: Mean Weighted Discrepancy Scores 

An all-inclusive analysis of data from all four states indicated that each construct 

measured within the data collection instrument was considered a need by participants. 

Constructs were categorized into one of three tiers (tier 1 being the highest) by ranking of 

mean weighted discrepancy score (MWDS) calculations (see Table 6). Each tier was 
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determined by identifying considerable gaps between constructs. Tier one, which 

represented the construct with the highest need as indicated by participants, consisted of a 

singular construct: Evaluation (MWDS = 4.81). Constructs considered secondary needs 

placed in tier two included media engagement (MWDS = 2.52) and curriculum 

development (MWDS = 2.47). Tertiary need was identified as the constructs of public 

relations (MWDS = 0.85), incorporation (MWDS = 0.62), assessment (MWDS = 0.47) 

and framing technique (MWDS = 0.08) respectively.  

 
Table 6 
Results: Overall Mean Weighted Discrepancy Scores (MWDS)  for Public Education and 
Communication Constructs 
Construct MWDS Tier Level 
Evaluation 4.81 Tier 1: Primary Focus 
Media Engagement 2.52 Tier 2: Secondary Focus 
Curriculum Development 2.47 Tier 2: Secondary Focus 
Public Relations 0.85 Tier 3: Tertiary Focus 
Incorporation 0.62 Tier 3: Tertiary Focus 
Assessment 0.47 Tier 3: Tertiary Focus 
Framing Technique 0.08 Tier 3: Tertiary Focus 

Note. The tier associated with each construct is a product of ranking through comparison 
with other constructs.   

To disaggregate data and increase specificity (and potentially the use of data 

presented), results were organized accordingly by state. It is important to recognize that 

the results obtained through the current research are a direct response of participant 

responses and all wildlife professionals that conduct work in public education and 

communication in each state did not complete the questionnaire. For this reason the 

results and subsequent recommendations are specific to the perceptions of participants.  
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Arizona (n = 4) indicated the greatest need in the construct of curriculum 

development (MWDS = 2.31). Followed by secondary needs in the areas of evaluation 

(MWDS = 0.63) and framing technique (MWDS = 0.09). Arizona participants also 

displayed several areas of perceived competence. Areas of competence, indicated by 

negative values, are constructs that on average participants ranked as having a higher 

perceived ability in than importance of. Therefore, areas of competence are considered 

tertiary areas of focus for professional development recommendations. These areas 

consisted of the following constructs: Media engagement (MWDS = -2.19), incorporation 

(MWDS = -1.25), public relations (MWDS = -1.02), and assessment (MWDS = -0.80). 

For a comprehensive overview of Arizona participants results (see Table 7).  

Table 7 
Arizona Results: Mean Weighted Discrepancy Scores (MWDS)  for Public Education and 
Communication Constructs 

Note. Positive MWDS indicate areas of perceived need while negative MWDS indicate 
areas of perceived competence. MWDS = Mean Weighted Discrepancy Score. 
 

Area of Perceived Need MWDS Tier 
Curriculum Development 2.31 Tier 1: Primary Focus 
Evaluation 0.63 Tier 2: Secondary Focus 
Framing Technique 0.09 Tier 2: Secondary Focus  

 
 

Area of Perceived Competence MWDS Tier 
Media Engagement -2.19 Tier 3: Tertiary Focus 
Incorporation -1.25 Tier 3: Tertiary Focus 
Public Relations -1.02 Tier 3: Tertiary Focus 
Assessment  -0.80 Tier 3: Tertiary Focus 
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Colorado (n = 15) participants identified the greatest need of professional 

development efforts in the areas of evaluation (MWDS = 5.43), followed by media 

engagement (MWDS = 3.16) and curriculum development (MWDS = 3.11). 

Incorporation (MWDS = 1.50), public relations (MWDS = 1.47), and assessment 

followed as lower tier needs (tier 3). Lastly, framing technique was identified as a need 

by wildlife professionals in Colorado but was perceived as the construct in slightest need 

(MWDS = 0.42). For a comprehensive overview of Colorado participants results, see 

Table 8. 

Table 8 
Colorado Results: Mean Weighted Discrepancy Scores (MWDS)  for Public Education 
and Communication Constructs 

Note. Positive MWDS indicate areas of perceived need while negative MWDS indicate 
areas of perceived competence. MWDS = Mean Weighted Discrepancy Score. 
 
 

Participants in New Mexico (n = 6) also indicated that the greatest need of 

participants was in evaluation (MWDS = 4.89). Media engagement (MWDS = 2.39) 

which was followed by curriculum development were perceived as secondary needs 

(0.29). In addition to the needs identified by participants, New Mexico also exhibited 

Area of Perceived Need MWDS Tier 
Evaluation 5.43 Tier 1: Primary Focus 
Media Engagement 3.16 Tier 2: Secondary Focus 
Curriculum Development 3.11 Tier 2: Secondary Focus 
Incorporation 1.50 Tier 3: Tertiary Focus 
Public Relations 1.47 Tier 3: Tertiary Focus 
Assessment 1.33 Tier 3: Tertiary Focus 
Framing Technique 0.42 Tier 3: Tertiary Focus 
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competence in some constructs. Specifically, framing technique (MWDS = -1.25), 

incorporation (MWDS = -1.06), assessment (MWDS = -1.03), and public relations 

(MWDS = -0.07) constructs all ranked as competent among participants from New 

Mexico. For a comprehensive overview of New Mexico participants results, see Table 9.  

 
Table 9 
New Mexico Results: Mean Weighted Discrepancy Scores (MWDS)  for Public Education 
and Communication Constructs 

Note. Positive MWDS indicate areas of perceived need while negative MWDS indicate 
areas of perceived competence. MWDS = Mean Weighted Discrepancy Score. 

 

Utah participants (n = 2) indicated media engagement (MWDS = 8.33) as a 

primary need. Followed by evaluation (MWDS = 7.00) as a second primary need as 

indicated by participants. Participants from Utah perceived curriculum development 

(MWDS = 5.00) and of incorporation (MWDS = 4.00) as secondary areas of need. 

Tertiary needs were identified as the constructs public relations (MWDS = 2.58) and 

framing technique (MWDS = 2.05). Assessment (MWDS = 1.50) was determined to be 

the lowest of perceived need by Utah participants. For a comprehensive overview of Utah 

participant results, see Table 10. 

Area of Perceived Need MWDS Tier 
Evaluation 4.89 Tier 1: Primary Focus 
Media Engagement 2.39 Tier 2: Secondary Focus 
Curriculum Development 0.29 Tier 3: Tertiary Focus 
Area of Perceived Competence  Tier 
Framing Technique -1.25 Tier 3: Tertiary Focus 
Incorporation -1.06 Tier 3: Tertiary Focus 
Assessment -1.03 Tier 3: Tertiary Focus 
Public Relations  -0.07 Tier 3: Tertiary Focus 
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Table 10 
Utah Results: Mean Weighted Discrepancy Scores (MWDS)  for Public Education and 
Communication Constructs 
Area of Perceived Need  MWDS Tier 
Media engagement  8.33 Tier 1: Primary Focus 
Evaluation  7.00 Tier 1: Primary Focus 
Curriculum Development  5.00 Tier 2: Secondary Focus 
Incorporation  4.00 Tier 2: Secondary Focus 
Public Relations  2.58 Tier 3: Tertiary Focus 
Framing Technique  2.05 Tier 3: Tertiary Focus 
Assessment  1.50 Tier 3: Tertiary Focus 

Note. Positive MWDS indicate areas of perceived need while negative MWDS indicate 
areas of perceived competence. MWDS = Mean Weighted Discrepancy Score. 
 
 

Discussion 
 

In the current research, participants were asked to rank their perceived ability in 

particular items which was ultimately a reflection of their self-efficacy relevant to public 

education and communication skills. Accordingly, individual participants may have 

under- or over-estimated their abilities to perform particular items. On one hand, 

individual participants may have underestimated their ability in an item or construct, thus 

indicating an artificial primary professional development. On the other hand, participants 

may have also overestimated their abilities in certain items and thereby obscuring more 

pressing needs for professional development.  
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Public education and communication are crucial components in promoting desired 

behaviors, supporting management decisions, and relaying important messages regarding 

human-wildlife encounters and conflict (McCarthy & Seavoy, 1994; Decker et al., 

2012a). The capacities of  wildlife professionals to effectively design and lead public 

education programs and communication campaigns are critical to the success or failure of 

initiatives aimed at managing the human-wildlife dynamic (Baruch-Mordo et al., 2011; 

Gore et al., 2006a; Sponarski et al., 2016). Insights from the current research aim to 

inform specific recommendations for professional development efforts tailored to 

respondents’ self-efficacy. The purpose being to enhance the public education and 

communication capacities of wildlife professionals.  

Perhaps the most substantial insight from this research is the identification of 

evaluation as a substantial need among all demographics. The formal evaluation of 

human-wildlife conflict prevention programs and campaigns, as well as the continuation 

and refinement of evaluation approaches that have already been implemented, has been 

previously called for (Espinosa & Jacobson, 2012; Gore et al., 2006a). The current 

research further supports these findings by identifying evaluation as a primary perceived 

need as indicated by participants.  

 Evaluation is essential to ensuring the programs used to educate and 

communicate are delivering the intended outcomes and aiding in further planning 

(Espinosa & Jacobson, 2012; Decker et al., 2012a). The participants from this research 

recognize the importance of evaluation and thus prompt professional development in this 
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area is necessary. Consistent with Gore et al. (2006a), careful consideration of 

performance indicators is highly recommended to ensure an all-encompassing evaluation. 

Specifically, the inclusion of variables such as change in human behavior, perceptions, 

knowledge and ecological factors is recommended, in line with Gore., et al. (2006a).  

 Enhancing the evaluation skills and knowledge of wildlife professionals is likely 

to  positively influence their curriculum development abilities, another construct in which 

perceived deficiencies were identified. A review of the effectiveness of education in the 

context of human-wildlife conflict education by Baruch-Mordo et al. (2011) yielded 

results that determined methods commonly used by wildlife professionals to educate the 

public may not be effective. Thus, providing further support for the identified need of 

curriculum development.   

Television, paper news, and social media (e.g., blogs and social networking 

platforms) are fundamental to communication of human-wildlife related risks and can 

thus have strong influence over the associated opinions and risk perceptions that viewers 

hold (Decker et al., 2012a). The need to further build the media engagement skills and 

knowledge of wildlife professionals that has been revealed here is especially urgent given 

the growing prominence of social media as open communication channels (Decker et al., 

2012a). This need is amplified when considering that the perceptions of wildlife and 

wildlife agencies, which can have crucial implications for support of management actions 

and conflict prevention behavior, are heavily influenced by both mass and social media 

(Decker et al., 2012a; Gore et al., 2009; Loker et al., 1999).  



 37 

Strategically speaking, social media provides the opportunity for scientists or 

other associated representatives to more directly and efficiently communicate with the 

public, as opposed to going through a secondary source (Lee et al., 2018). Yet, social 

media campaigns often under-perform when it comes to promoting action and behavioral 

change among target audiences (Lee et al., 2018). Therefore, providing wildlife 

professionals with more robust and relevant professional development opportunities 

specific to media engagement has the promise of enhancing the communication of risk to 

the public and subsequently reducing human-wildlife conflict (Decker et al., 2012a; 

Lundgren & McMakin, 2018).  

Framing technique and public relations were perceived by the participants to be 

areas needing the least amount of professional development intervention. Given the 

importance placed on framing technique and public relations items in the literature 

(Decker et al., 2012a; Lundgren & McMakin, 2018; Greenaway & Fielding, 2019; Lu et 

al., 2016; Abrams et al., 2019; Weathers & Kendall, 2016), ongoing professional 

development in these areas is nonetheless recommended. Given that participants 

responses were a product of self-efficacy (versus actual ability), professional 

development in areas identified as competent may be an overestimation of ability. If 

professional development ceases to exist in these areas, consequences include the 

continuation of poor technique. Hence, the importance of continuation of professional 

development in framing technique and public relations items. 
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State Specific Recommendations 

Wildlife professionals from Arizona indicated curriculum development, framing 

technique, and evaluation as needs. It is recommended that professional development 

efforts implement increased focused in these areas with a primary focus on curriculum 

development and framing technique, as those were ranked as tier one needs. Media 

engagement, incorporation, public relations, and assessment were all ranked as competent 

according to data analysis. Professional development in these areas should be addressed 

after evaluation and curriculum development. 

Evaluation (tier one), media engagement (tier two), and curriculum development 

(tier two) were the top-ranking needs indicated by wildlife professionals in Colorado. 

That being said, professional development efforts should focus primarily on evaluation of 

public education programs and communication campaigns. Secondarily, focus on media 

engagement and curriculum development within professional development efforts is 

suggested. Followed by incorporation, public relations, assessment, and framing 

technique respectively.  

New Mexico’s wildlife professionals ranked evaluation as a tier one need, and it 

is recommended that professional development efforts be focused on evaluation. Media 

engagement is recommended as the secondary focus of professional development efforts 

as indicated by NM participants. Lastly, curriculum development is recommended as a 

tertiary focus. Professional development focus in the following areas is not as immediate, 
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as NM participants identified the areas as competent: Framing technique, incorporation, 

assessment, and public relations.  

Participants in Utah indicated that media engagement, evaluation, and framing 

technique were top priority, and therefore recommendations call for professional 

development focus in this area. As a secondary focus, curriculum development is 

recommended. Followed by incorporation, public relations, framing technique, and lastly, 

assessment.  

Future Research  

Acknowledging one of the limitations of this research being the relatively small 

number of participants and range of states, additional research in other regions would be 

beneficial in identifying the public education and communication skill development 

needs of wildlife professionals facing similar but distinct conflicts that are geographically 

specific. Similar research that examines the professional development needs of wildlife 

professionals specific to communication and engagement with specialized groups and 

sectors across contexts such as government relations, advocacy, and public policy is also 

recommended. This particular recommendation is consistent with suggestions provided in 

qualitative form at the end of the questionnaire by the participants of the current study. 

Lastly, future research should aim to explore the reasoning behind participant responses 

through the lens of self-efficacy (i.e., how does self-efficacy influence responses). Such 

research has the promise of informing the design and implementation of professional 
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development programs that are more aligned with not only agency priorities, but also the 

specific needs of the wildlife professionals themselves. 

Conclusion 
 

The self-efficacy of wildlife professional specific to public education and 

communication is a critical component to effective dissemination of information relevant 

to human-wildlife conflict. In particular, such efficacy has direct influence over which 

behaviors and strategies professionals choose to exercise and which they choose to avoid 

or abandon (Bandura, 1977). Professional development has been shown to be an 

appropriate method in increasing educators’ self-efficacy (Yoo, 2016; Mckim & Velez, 

2017; Makopoulou et al., 2019). Having a variety of strategies that professionals are 

confident engaging in is important, given the diversity of audiences, communication 

channels, and situations associated with human-wildlife conflict (Decker et al., 2012a). 

Here, I have illustrated how the identification of self-efficacy patterns and themes across 

various public education and communication skill areas can be drawn on to inform 

professional development efforts. In addition to tailoring insights to the four participating 

state agencies as a whole, professional development recommendations were made 

according to region for increase applicability. Implementation of recommendations can 

proceed through a diverse array of outlets ranging from the state agencies themselves to 

conferences and professional organizations participants may be associated with. In 

closing, professional development in areas where perceived needs are the greatest has the 
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potential to equip wildlife professionals with a wider range of skills and greater 

confidence specific to public education and communication of human-wildlife conflict 

topics. 
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